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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
ORB23 BRIDGE Design '
DETAIL DESIGN ' Check
ABUTMENT A2 Revige

Assumptions :

1. Bridge is considered to ba In selsmic with accsleration coeff.

2. The Deslgn of the Abulment accords with Specification for bridge design 22.TCN-272-05
and AASHTO LRFD 2004 for reference

3. Deslgn live load: HL-93 and lane loading 9.3 KN/im

Input :
Level Table(at canter of ahutmentl
Level of top of headwall . HTwL . 8278 m
Level of top of bearing BTL 6.338 m
Level of top of stem abutment HTL 6.104 m
Level of top of footing FTL 1.500 m
Level of bottom of footing FBL -0.500 m
Ground leve! GL 2.050 m
Lowest water level HWL 0.000 m
Skew ang[e . 0.00 deg
Materlal Unit Welghts
« Unit Welght of Reinf. concrete Yo = 24.8 kNfm?
- Unit Weight of Soil ¥s = 18.0 kN/m®
+ Unlt Bouyancy Weight of Soll Ysho = 8.2 kN/m®
» Unlt weight of asphait concrete Ya = 22.1 kNP
|.Loads from substructure
Abutment _dimensions VERTICAL VIEW [Bearing Type: [ MOVE ]
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Da Nang Quang Ngal Expressway project Ttem, Eng, Date. Sigl].
ORB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
ABUTMENT DIMENSIONS {IN METRES)
Item Symbol Value Item Symbol Value
Height of stem h 8.879| Horlzontal Dimenslon by 1.900
| Foollng Width b 6.000| Horizontal Dimenslon by 0.000
Stem Width a 1.600| Veriical Dimension dy 0.930
Footing Depth d 2.000| Vertical Dimension dy 1,900
Footing Slope f 0.000| Vertical Dimension da 4.049
Widih of stem at bearing n 1.000| Vertical Dimenslon ds
Ballast Wall Height i 2.275| Vertical Dimension ds 0.234
Balfast Wall Thickness t 0.500] Vertical Dimension ds 1,070
Wingwall Length ‘ W 4.900| Vertical Dimension dy It
Soil CoveratToe ¢ 0.550] With of bearing pad m 0.800||
Girder Reaction g 0.560] Wingwall Thickness ui 0.500(
Horizontal Dimension by 2.000] Wingwall Thickness u2 0500
Horizontal Dimension b, 2.500] Distance to ¢l of pile " 1.000||
Horizontal Dimension b, 2.500]_Distance fo ¢l of pile 12 1.000
e ey S =
€0s {of) = 1.00
Slope front of abutment cl = 0.00 m
bl = 0.00 m
Wigth of Abutment L 12.800 m
Width of abutment (inclined direction) Ltr 12,6800 m
Helight of Abutment Ht = 888 m
Distance from CG of footing to edge of Abutment bi2 = 3.00m
I H T
i
s [ ] L DJLAL Ly
GirderD, L+l :
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| I R P Y
Surcharge
1. Self weight of Abutment (DC)
Area Length orce X Arm® Moment
Dascription fm?) {m}) (ki) {m) {m) {kN-m}
SW of Abutment {DC)
Section A1 4.000 12.600 12356 1.000 2.000 2470
Section A2 - 12.600 - 1.333 1.667 -
Section B1 3.000 12.600 926 2.750 0.250 232
Sectlon B2 6.906 12.600 2132 2.750 0.260 533
Section C1 5.000 12.600 1544 4.750 -1.750 -2701
Sectlon 2 - 12.600 - 4.333 -1.333 S
Seclion D 1.138 12.600 351 3.250 -0.250 -88
Section E11 2.325 0.600 28 4.750 -1.750 -50
Secllon E12 14.873 0.600 182 4,750 -1.750 -319
Part exira stem - - - 5417 -2.417 -
Sectlon F11 2,033 0.500 25 6.950 -3.950 -84
Section F12 - 0.500 - 5.700 -2.700 -
Section F13 0,266 0.500 -3 6.950 -3.950 13
Section F2 1.805 0.500 22 6.633 -3.633 -80
Section G1 0.135 11.600 38 3.650 -0.650 -25
Sectlon G2 - 8.879 - 3.500 -0.500 -
Bearlng seats (wiseat= 0.656m) 0.187 3.260 16 2.550 0.450 7
Curbs +Handrail on Abutment 0.50 4,900 80 5.450 -2.450 -147
Total SW of Abutment (DC) 6555 -255
Tranverser moment 44 __6.776 270
Notes: 1. Distance 'X' 1s measured horizontally from Toe of Relaining to CG of Seclion
2. Moment 'Arm’ Is measured from CG horlzontally and from Underside of Fooling Vertieaily.
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
QRB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revige
2. Earth on Abutment (EV}
Area Cength Force X Arme ioment
Description 3 {m}) (kN) {m) {m} {kN+m)
Earth on Abutment (EV) i i )
Section E1 ) 17.20 12,100 3746 4.750 -1.750 -6666
Section E2 - 11,600 . 6.167 -2.187 -
Section E3 - 1,000 - 6,000 -3.000 -
Section K1 1.100 12,600 249 1.000 2.000 -
Section K2 - 12,800 - - 3.000 -
Sectlon K3 - 12.600 - 0.667 2.333 -
Tolal Earth on Footing 3995 | i 6555
3. Horizontal Earth Pressure on Abutment (EH _
To be safe, horlzontal earth pressure at front face of abutment may be neglected.
Horzontal earth pressure at behind face of abutment shall be considered.
sin %@ +¢' /)

044

a = ¥y
I.[sin 2 0.5in(© — 8)]

» Height for horizontal earth pressure
+ Width for horizontal earth pressure
+ Density of Soll

« Internal Friction Angle of Soil

» Incline angle of back face wall

s Friction angle between fill and wall
+ Inctine angle of fill scil

+ Gravliational acceleration

+ Basic earth pressure

p = Kys, g. Z.10%-8 (Mpa, Z:mm)

= ST

o = o D

[in(§ 74550 § 1) J 2

nu

u

\ sin( 0 — 8).sin( 8 + B)

8.88 m
126 m
1835 kgim®
30.0 deg
90,0 deg
0.0 deg
0.0 deg
9.81 mys?

K: taken as Ka (assume wall move or deflect sufficiently to reach minimum active conditions)

r = 2.250
Ka = 0.333
p = 0.053 Mpa
Horizontal earth pressure:
*Ea=05.p.Z.B. 103 (kKN) Ea = 2980 kN
*M=Ea.04H M = 10584 kNm
4. Earth Pressure on Abutment due to Surcharge (ES)
Equivalent helght of soll for highway loading taken from Table 3.11.6.2.1
H= 1.50m hag= 17 m
H= 3.00m heq= 12 m
H= 8.00m heq= 0.76 m
H= 9.00m heg= 061 m
H= 8.88m heg= 062 m {Linear interpolation)
« Vertlcal force ESv = 349 kN
av = 175 m
M = -611 ¥Nm
» Horizontal force ESh = 414 kN
= eh = 444 m
do=Fy, gh A0 M = 1836 kNm

Abutmant A2-ORB23.xls - shest:Assum
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Da Nang Quang Ngai Expressway project Ttem, Eng. Date. Sign.
ORB23 BRIDGE Design '
DETAIL DESIGN Check
ABUTMENT Al Revise

5. Earthquake effects

Bridge is located at:
According to TCXDVN 375:2008 and 22TCN272-05, bridga Is in seismlc zone 2 and acceleration cosfficient as below
« Peak ground accsleration coefficient A = 0.0680 ¢

6.1, Seismic active lateral Earth pressure (Eag}

» Backfill slop angle i = 0.0 dag
+ Slope of wall to vertlcal B = 0.0 dag
» Angle of friction of soll ) = 30.0 deg
+ Angle of friction between soll and abutment & = 0.0 deg
+ Horizontal acceleration coefficient kh = 0.087
» Vertlcal acceleration coefficient kv = 0.035
« Angle 8 = arctan(k + (1-k,)) ] = 5.2 deg
T T 1—2
K g = cos*(p—0—P) 1, [sn@+3).sinG-0-7
E = N

cos@.cos? B.cos@ + B +6) Ycos@ + +0).cos¢ ~ B)
+ Selsmic active lateral Earth pressure coefficlent Kag = 0.39
«Eae =0,5. 9. 7. H2. (1-kv) . Kpg. 10%-8  {kKN/m)
+ Selsmic active lateral Earth pressure cosfficient Eae = 3363 kN
Mag= Eas*0.3H+(Esg - Eps)*0.6H Mae = 8981 KNm <A11.1.1.1>

Eag s the static component of seismic active pressure calcutated with 0= kv=0

5.2, Earthguake effects to abutment (EQ)

Selsmic force for substructures: elements above ground Fh = Csm* W; elements under ground Fh = A*3*W

» Soil profile type Soll type 1

+ Site Coefficlents. S = 1.0

+ Elastic Seismic Response Coefficient 2.5A = 0.145

Csm = 1.2*A*S/ Tm*2/3 < 2.5"A Csam = 0.082

» Period of vibration of the fundamental mode

Tm = 2*piQ*sqri(m/k} Tm = 0784 s

Area Length Force xth Arm®? Moment
Decription {m?) (m) (kN) {m) (m) {kN*m)
Section A1 4,000 12.800 101 - 1.000 101
Section A2 - 12.800 - - 2.000 -
Section B1 3.000 12.800 76 “ 1.000 76
Section B2 6,906 12.800 174 - 4,302 750
Section C1 5.000 12.600 128 - 1.000 126
Section C2 - 12.600 - - 2.000 -
Section D 1.138 12.600 29 - 7.742 222
Saction E11 2.325 0.500 2 - 6.344 15
Section E12 14.873 0.500 16 - 2.905 ] ]
Section E2 - - - - 2.000 -
Section F11 2.033 0.500 2 - 6,344 13
Section F12 - 0.500 - - 5.809
Section F13 -0.266 0.500 <0 - 6,949
Section F2 1.805 0.500 2 - 7.316 13
Section G1 0.135 11.600 3 - 6,166 19
Section G2 - 5.879 - - 2.905 -
Total EQ of Abutment Selfweight 530 1336

Page:4
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign:
ORB23} BRIDGE Design
DETAIL DESIGN N Check
ABUTMENT A2 Revise
8. Braking Force(BR)
Take 50 % Braking Force for this Abutment (Free Bearing)
+ Number of lanes n = 3 lanes
+ Multipte presence factor m = 0.85
+» Take 25 % of Truck load
BR=25%*"n*m* (2*145+35) BR = 104 KN Long. Axis
+ Acting at 1.8m higher of road face -] = 10.7 m
Mlong = 11058 KNm Long. Axis
7. Centrifucal Force , GE { 3.6.3)
+ Plan of bridge (1:"stralght",2: "Curve') 1
+ Degign Speed v = 120 km/h
: v = 33.3 mfis
R - m
C = 4/3*(V¥/gR) C .
Acting at 1.8m higher of road face
CE=n*m™*(2*145+35)"C CE = 0.00 KN
e = 8.68 m
Mtrans = 0.00 KNm Trans. Axis
8. Water Load {(WA) iNA
8.1. Buoyancy of Abutment
+ Helghtast water Level +0.00
Aroa Length Force X0 Armid Momeant
Description (m3 {m}) {kN) {m} {m} {kN*m)
Bouyancy on abutment
Section A1 1.00 12.600 -124 1,000 2.000 -247
Section A2 - 12.600 . - 3,000 e
Section B{B1,B2) 0.75 12.600 -93 2.750 0.250 -23
Seclion C1 1.26 12,600 -156 4.750 -1,760 270
SectionC2 - 12.600 - - 3.000 -
Section E2 - 1.000 - - 3.000 -
Section E1 - 1.000 - 4,750 -1.750 -
Section F2 - 1.000 - 4.150 -1.160 -
Tolal Bouyancy 371 0
8.2 Buoyancy of Earth on Abutment
Area Length Force xm Arm@ Moment
Description (m?) (m} (kN) {m) {m) {kN*m)
[Bouyancy of earth on abutement
Sectlon E2 - 11.600 - - 3.000 -
Section E1 - 11,600 - 4.750 -1.750 -
Section K2 - 12,600 - - 3.000 -
Section K1 - 12,600 - 1.000 2.000 ] -
- Section K3 - 12.600 - - 3.000 -
Total Bouyancy - -
Page:5
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Da Nang Quang Ngai Expressway project Ttem. Eng. Date. Sign.
ORB23 BRIDGE Design
DETAIL DESIGN Check _
ABUTMENT A2 Revise

Il.L.oads from superstructure

ftem Sign Unit
_.Span length i . _ Lst [ 3300 'm
‘Span between hearings ) . _Ls m
Bridge Width o - . W om_
_Number ofgird_ers ) ) N ) Girders
Girder height B )  Hg | __m
_Deck slab depth _ Hd .
Asphalt depth Hao m
1.Dead loads {DC): Cne span at abutment
ftem ' | Sign | Value [ Unit
1.1.Girders ) i
_ Sum of girders welght _ , __DC 3347.93] KN
~_Precast Planks L - __bc 47346 kN
_ Diaphragm _ . N DC . 380.73 kiN
Total D¢ 4202.11 kN
1.2 Deck slab ) i '
T
Deck slab | DC 1 2484.20] kN
1.3.Pavement
Asphalt concrete ) [ DW | 649.37] kN
1.4, Parapet i
Parapet + median | DC [ "889.35] kN
it
2,.Ljve load (LL):
2.1. Live load
145 145 35 kN
Truck
4.3 4.3 m
Tandem
110 110 kN
1.2 m
Lane load
W, 9.3 kN/m
Pedestrial Wpd= 0.0 kNim2
Considerate structure as a simple span '
Reaction Influence 32.20 m
1
Number of [anes . n 3 ]
Multiple presence factor L m 085
Dynamic load allowance 1+1M 1.26

Page:B
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Da Nang Quang Ngai Expressway profect ' Item. Eng. Date. Sigo.
ORB23 BRIDGE Design '
DETAIL DESIGN Check
ABUTMENT A2 Revise

Reaction = {{1+IM)*Vehicle + Laneload['n*m

Truck P1{kN) P2{kN} P3{kN) Sum(kN)| Total(kN)
Axte toad _ 1451 "~ 145] 38 ’
Influence value 1.000 0886 0733} ~
Reaction 145.0 125.6 25.7 296.3 944.4
Tandem P1{kiN) P2(kN) Sum{kN)| Total(kiN)
Axleload |  Miof  Mmiof 4
Influence value 1.000 0.963 | e il
Reaction 110 105.9 . 2159 688.2
Lane load WI(kN/m} Total{kN)
Value ] 9.3
Influence valve 161
Reaction ) 149.7 381.8
Pedestrian Wdb(kN) Total(kN)
Reaction 0.0 0.0
2.1. Braking force BR = 207 kN
3.Earthguake effects on superstructrue (EQ}
Foree from syuperstructure due to EQ EQ = 336 kN
4.Uniform Temperaturg, Srinkaged Craep(TU+SH&CR)
Bearing displacement due te uniform temperature and shrinkage creep Au = 0.026m
Shear modulus G G = 1 MPa
Bearing area A = 0175 m2
Height of elastomeric layers hrt 0.084 m
Number of bearing nb = 5 hears
Horizontal ferce due to TU+SH&CR
Acting at top of bearing H = G.A.AuMh, Hx = 271 kM
5. Wind loads {(Ws)
5.1.Tranverse wind on superstructure {WS)
' Wind zone Zone ]
Basic 3 second gust wind Vb = 4500 m/s
Correction factor S = 1.09
Design wind velocity A" =  49.05 mis
Drag coefficient Cd = 110
Overall width of bridge b = 1260 m
Depth of superstructure(including solid parapet) d = 297 m
b/d = 425
Windy obstructed area of superstructure At = 97.91 m2
Transverse wind load
Pp = max(0.0008V2.CyA,1.84) = Hy = 1762 kN
Longitudinal wind load
FwsL =0.25Pp = Hx = 441 kN
5.2.Wind load on vehicles (WL}
Transverse wind load on vehicle Hy = 2475 kN
Longitudinal wind load on vehicles Hx = 2475 kN
(At 1.8m from surface)
6.Combinations
Loads from superstructure to Abutment
[Coads at bottom of stem Vertical Longitudinal Tranversal
Sign N X Hx 2y My Hy y | Mx
Loads (k) _ {m} (kN) {m) {kN-m) (kN) _{m) {kN*m)
~ Girder+Deck+Parapet | DC 3778 0.20 756
_Pavement | Dw_ 3} 325 020 65
__LiveLoad 1326 0200 ) 265 048, 830
Pedestrian 1 .. - I I
| Trans. wind on Struc _ 22 4.84 L 484, 426
rans. wind on vehi. | A2 o085 | ... 2B A
__Eearth quake ) . 168 484 10 48 487
TU+SHACR TU+SHECR 135 4.84 655
Page:7

Abitment A2-ORB23.xls - sheet:SUP Printed:2/27/2013



Da Nang Quang Ngai Expressway project Itein, Eng. Date. Sign.
ORB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
Loads at bottom of pilecap Vertical Congitudinal Tranversal
Sign N X Hx Zy My Hy Mx
Loads (kM) _ {m}) {kN}) {m) (kN=m) _ {kN) (m) (kN*m})
~Girder+Deck+Parapet | __DC__ 3778 700l 1
Pavement | TTDW | 325 T (] IS N A
LiveLoad LL | s L 048 630
Pedestrian PD . [ P I E L R
__Trans. wind on Struc, |~ WS . .22 8.84 151 8a| 684 603
“Trans. wind on vehi, ) T 12 12.95 60| 25| 295 3
Eearthquake | _EQ 168 684 1148|1010 T 684 @689
TU+SHECR TU+SHACR J 135 8,84 926 1
'!_T_oads Load combinations
Sign Str-1A Str-IB Str-lllA Ste-lliB Ser-| Ext-lIA_|° Ext-1B
ng.r_g_g_rﬂe__qk+Parapet ~_ 0C 1.28 0.90 1.26 T).QQ 1.00 1.25 0.90
Pavement Dw _1.50 ~0s5_ 1.50 0.85 1.00 1.50) 0866
" LiveLoad LL 1.75 1.75 1.35 1.35 1.00 0.50 0.50
_Pedestrian _ | __PD 1.75 178 1.35 1.356 1.00 050 050
_ Trans. wind on Struc. W8 _ 0.40 0.40 0.30 .
_Trans. wind on vehi. WL N 1.00 1.00 ~1.00 ) L
__Eearth quake E@Q Vo L 1.001 1.00
TU+SHACR TU+SHECR 0.50 0.50 0.50 Q.50 1.00
WLoad combinations at bottom of stem
r Longitudinal Tranversal
Load combinations N Hx My Hy Mx
{kN) {kN) (ki.m) (kM) {kN.m)
_ Strength Str-1A _ 7530 68 1834 s {102
_ Strength St-8 5932 @8 1514 of . 1102
Strength Str-tl1A ) - 7000 89 | 1728 60 1292,
Strength St-lB - 5402 89 1408 60 1292
ServiceSer-l T T ba29| M54 | 17a1 | 61| 1029
Exireme Ext-IA 5872 168 1174 101 802
Extreme Ext-1B 4274 188 855 101 8(_)2=,J
WLoad combinations at bottom of pilecap
Longitudinal Tranversal
Load comblinations N Hx My Hy Nx
(kN) (kN) (kN.m) {kN) {kN.m)
Strength Str-IA 7530] 68 | 3852 | 0 1102
Strength Str-18 5932| €8 3132 ol " 1102
~ Strength Str-llA 7000 89 3833 60 1412
_Strength Sir-lliB ~ 5402| 89 3114 60 1412
__Service Ser-l 5429 154 3574 51 1131
“Exireme Ext-IA 5872 168 3780 101 1004
Extreme Ex-1B 4274 168 3071 101 1004
Page:8
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Da Nang Quang Ngai Expressway project Item. Eng: Date. Sign.
ORB2} BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise

Axis Xo I N
¥ % Axis Yo
Axis Y
l.Load Combinatlons
1.Loads from substructure
Vertlcal Longitudinal Tranversal
Loads at bottom of pilecap Sign N Hx My Hy Mx
{kN) (kN) {kN*m) (kN) {kN+m)
Self welght of Abutment DC 6556 -255 270.1985
Solls on pilecap EV 3995 -6555
Hoflzontal Earifi} 8
Vertical Surch_arge

Braking Force
iCentrifucal Force
Buoyaney of Abutment WA -371 0
[Buoyancy of Earth on Abutment | WA - -

Loads Sign Load factors
Str-lA Si-B | St-llA | Ste-llB |  Serl | ExtlA | Ext-IB
Self weight of Abytment DC 1.25 0.90 1.25 0,90 1.00 125 | 0.90
Sails an pllecap ' EY 1.35 0.90 1.35 0.90 1.00 135 | 0.90
Horizonta! Earth Pressure EH 1.50 0.90 1.50 0.90 1.00 0.00 0.00
Vertical Surcharge L.8v 1.75 1.76 1.35 1.35 1.00 0.50 0.50
[Horizontal Surcharge LSh 1.75 1.75 1.35 1.35 1.00 0.50 | 0.50
(|Braking Force BR 1.75 1.75 1.35 1.35 1.00 0.50 | 0.50
[ Centrifucal Force CE 1.75 1.75 1.35 1.35 1.00 0.50 | 0.50
[Buoyancy of Abutment WA 1.00 1.00 1.00 1.00 1.00 1.00 | 1.00
Buoyancy of Earth on Abutment | WA 100 | 1.00 1.00 1.00 1,00 1.00 | 1.00
Earthquake effects to Abutment EQ 1.00 1.00
([Earthquake effects to soil Eac 1.00 | 1.0
Load Combination at bottom of pilecap
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
{kN) {kiN) (kNm) | (kN) | (kN.m)

Strength Str-1A 13828 | 5375 10787 0 338

Strength Str-1B 9736 3587 7476 0 243

Strength Str-1l1A 13688 | 5168 9855 0 338

Strength Str-11IB 0596 3380 6544 [} 243

[service Ser-1 10529 | 3497 6105 0 270
[Extreme Ext-1A 133091 | 4152 3315 169 739
|Extreme Ext-1B 9299 4152 6354 159 644

Page:9
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Da Nang Quang Ngai Expressway project Item, Eng. Date. |Sign.
ORB23 BRIDGE Design B
DETAIL DESIGN Check
ABUTMENT A2 Revise

2. Loads from superstructure

Load Combinatlon at bottom of pllecap

Longitudinal Tranversal
Load comblinations N Hx My Hy Mx
(kN) Ny | kNm) | &Ny | (kNom)
Strength Str-1A 7530 "68 3852 0 1102
Strength Str-IB 5932 68 3132 0 1102
iStrength Str-lIA 7000 | - 89 3833 60 1412
[IStrength Str-NiB 5402 89 3114 60 1412
[Service Ser-I 5429 154 3574 51 1131
[Extreme Ext-1A 5872 168 3790 101 1004
(Extreme Ext-IB 4274 168 3071 101 1004
3. Total loads at bottom of pllecap
Load Comblnation at bottom of pllecap
Longltudinal Tranversal
Load combinations N Hx My Hy Mx
{kN) &kN) | Nm) | (kN) | (kN.m)
Strength Str-1A 21358 | 5443 | 14639 0 1440
([Strength Str-1B 15668 | 3656 | 10608 0 1346
Strength Sir-llIA 20888 | 5257 | 13689 60 1750
Strength Str-1I1B 14008 | 3469 9658 80 1655
[Service Ser-I 15958 | 3652 9680 51 1402
Extreme Ext-lA 19264 | 4320 7106 260 1742
Extreme Ext-1B 13573 | 4320 9425 260 1648
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Da Nang Quang Ngai Expressway project Item. Eng. Date, Sign.
ORB23} BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise

EErENTS CHECKINGH AR R R

|V.Elementg checking
The abutment walls shall be chacked at sections 1-1, 2-2, 3-3, 4-4, 5-6

1. Calculate internal force of gections

B

Surcharge l l \L l J/ ‘L ‘l’ \l{
+A ;
+H A3 !
/ s —
Sign Conv'e\{ﬂion f
& x
N A
\\
< \
Surcharge Kay,H
1.1 Section 1-1
Table of I
[Foads Sign Service | Strength T Extreme |
Ser-1 Str-lA Str-IB Ext-f
Selfweight o]} 1.00 1.25 0.90 1.25
Horizontal Earth Pressurs EH 1.00 1.50 0.80
Surchage (Horizontal) L.Sh 1.00 1.75 1.75 0.50
Horlzontal Selsmic Earth Pressure Eac 1.50
Abutment earthguake force EQ 1.00
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
{kN) {kN} (kN.m) {kN) (kN.m)
Selfwelght 380 -16
Horizontal Earth Pressure 196 178
Surcharge {horizental} 248 262
Harizontal Seismic Earth Pressure 221 168
Ahutment sarthquake force 32 36 10 11
[Load Combinatlon at bottom of headwall
Longitudinal Tranversal
Load comblnations N Hx My Hy Mx
{kN) (kN) (kN.m) {kiN) (kN.m)
Service Ser-l 390 444 445 0 0
Strength Str-1A 487 727 741 0 0
Strength Str-IB 351 610 640 0 0
Exireme Ext-l 487 487 410 10 11
1.2 Seclion 2-2
Table of Load Factors
Loads Sign Servics | Strength | Extreme |
Ser-l Str-1A Str-1B Ext-l
Selfwelght DC 1.00 1.28 0.90 1.25
Superstructure Dead Load [R]#] 1.00 1,25 0.90 1.25
Pavement Dw 1.00 1.60 0.65 1.50
Live Load LL 1.00 1.75 1.75 0.50
Horlzontal Earth Pressure EH 1.00 1.560 0.90
Surchage (Horizontal) LSy 1.00 1.76 1.75 0.50
TU+SH&CR ] TU+SH&CR 1.00 0.50 0.50
Horizontal Selsmlc Earth Pressure Exe 1.80
Abutment earthguake force EQ 1,00
Page:11
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
ORB23} BRIDGE Design .
DETAIL DESIGN Check
ABUTMENT A2 Revise
Longltudinal Tranversal
Unfactored Loads N Hx My Hy Mx
{kN) (kN) {kiN.m) {kN} {lkN.m)
Selfwelght 2621 -179
Superstructure Dead Load 3778 756
Pavement 325 65
Live Load 1326 265 630
Horizontal Earth Pressure 1789 4922
Surchage (Horizontal) 372 1281
TU+SH&CR 135 856
Horizontal Selsmlic Earth Pressure 2019 4641 .
Abutment earthquake force 208 586 163" 663
Load Comblnation at bottom of stem wall
Longitudinal Tranversal
Load comblinations N Hx My Hy Mx
(KN} {kN) {kN.m} {kN) (kN.m)
Service Ser-| 7950 2297 7764 =+ 0 630
Strength Sir-1A 10682 3402 11234, 0 1102
Strength Ste-IB 8201 2329 8024 0 1102
Extreme Ext-| 9024 3421 9138 163 978
1.3 Section 3-3
2 1.5 2.5 11,
I
+M I l
+H |
3 (I
Sign C: +vh_ o : | —
ign Convention
b . Il F 3
R1 R2
Table of Load Factors T S
Loads Slgn Service | " Strength | Extreme |
Ser-l Str-lA Str-1B Ext-l
Selfwelght at front side DC 1.00 1.25 0.90 1.25
Vertical soll on foot at front side oC 1.00 1.35 0.90 1.35
Reaction of piles RE 1.00 1.00 1.00 1.00
Longitudinal
Unfactored Loads Shear Hx My
{kiN) (k) {kN.m)
Selfweight at front side -1235 -1235
Vertical soil on foot at front slde -249 -249
Reactlon of piles Ser-| 11810 160569
Str-1A 16462 22753
Str-IB 11874 16079
Ext-l 13204 18473
[Load Combination at section 3-3
. Longltudinal
Load combinations N Hx My
{kN) {kN) {kN.m)
Service Ser-l 10326 14574 O
Strength Str-1A 14582 20873 a
Strength Str-IB 10538 14744
Exireme Ext-l 11323 16593

Flle:Abutment A2-ORB23 - Sheet:Sec_Forces
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Da Nang Quang Ngai Expressway project Item., Eng. Date. Sign,
ORB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
1.4 Seclion 4-4
Table of Load Factors _
Loads Sign Sarvice | Strength | Extreme |
: Ser-| Str-A Str-IB Ext-l
Selfweight at hehind side oC 1.00 1.26 0.20 1.25
Vertical soll on foot at behind side DC 1.00 1.35 0.90 1.35
Surcharge(Vertical) EV 1.00 1.76 1.75 0.80
Reaction of plles RE 1.00 1.00 1.00 1.00
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
(kN) {kN) (kN.m) . {kN} {kN.m)
Selfwelght of behind side -1798 -2337 X
Veriical soil on foot at behind side -3746 -4682
Surcharge(Vertical} -349 -437
Reaction of piles Ser-| 3562 2142
Str-lA 4101 1434
Str-1B 3208 1659
Ext-1 5328 4040
[Load Comblnation at section 4-4
Longitudinal . Tranversal
L.oad comblnations N Hx My . Hy Mx
(kN) {kN} (kN:m}) {kN) (kN.m})
Service Ser-| -2341 -5313
Sfrangth Str-1A -3814 -8572
Strength Str-IB -2392 -5422
Extreme Ext-| -2150 -5420
1.4 Section 5-5 & 6-6
Slope of trlang pressure tap = 6.00
Uniform horizontal pressure U.p = 3.70 kN/m2
SERVICE - Element Momont X:
Combinalion X-Bending Moment (per unil widih)
sarvice 1A - T
7q 164 54' arsal :;,-14I 2,:-:4‘ 5,26| 1»,19I 2«1.1 4,9 :‘3 +5,10-2: ?2,1 g_.u I1..n 3|3_o zI
B 7T 4384.1563.2-42.9.93.5.26 418613 15BE6.5.37-3.31,70.7. 022000
3602664 Bo62 4 41' 7:32.4.24 417 8.128-8.£6.5 46362, ?‘1 20704
igfp-01.1665 3t51.0.40.7-31.1 .231 2-18.9-120.6.66.5.7 4. 2_2?_2 2..1 §-0.60
i{fpeB1, 465 3151.5.30.6,29.8.21,9.15.6-11.4.0.:6:8,20.6.0—4.03. 123
14614764 7:50.3-38,2:28,3.20.4.14 610,787 ”.“’15 igaraad
(¢fpB1, 1063840036 6-26.6-18.6-13.3-10.0.8.£8,0.209. 017 3
(00,4762 6.:47.2-34 620 6:16.9.11 7.9.06.9.04113.:11.18 ks
[T ?9 480, 9—45': 3.32. srz'zl 645‘ 11017 B1-9.01 A7.02
il 73;9 5q 8-43.1.30.4-20.6-13, 14396,5 ?,_5 ”4 B4
476.7756.2-40.3-27 B-18.1-10.9-6.27-3 801 732
72 5062.0-37.2:24 9-18.6-8.79-4.13.4.40.:0.1)
p-00.6+49.0-33.7-21 9-13.0-6.79-2.56-0. 5.0.60.27
63,3444 4.20.6,18.8-10.7-4.93-1. 0.0 81.0.90.25
Gir-57.0.38.2:26746.7-6.50-3.50-0.411.41-1.00.25
dp.+49.6-33.4-21.4-12.8.6.75.263.0.16.1.1 608023
41 227,2-17,4-10.0.5.-2.32-0.520.6 50.60.1.8
P IR T A Y ¥
i, 13.4.9.12.6.49.5.10.5.01.6.56-6.73.5.51.3£1.0.0 |
3 [ 1 ! ! | 1 1 ] it >
pr5.9—4.9—+4.52.5.28,6.59-8.65-10.912.4.7.10.56.9
o1 B2, 6r-4.19-6,63.9,40-12, 618,019, 5¢18:13.12
' 1
SERVICE ~ Element Moment Y:
Page:13
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Da Nang Quang Ngal Expressway project Item, Eng. Date. Sign.
ORB23 BRIDGE Design '
DETAIL DESIGN Check
ABUTMENT A2 Revise
Combinalion Y-Bending Momani{per unit widlh)
sanice tA i

: n a4, 73»2?8.-1 J2a! 16 0552;0!220 1. -waln emmmo ?.z._nq_ﬂal_oel
Ir. t?' 9111, 8:7.4244 99,3 95,1 540,650 4| 14114, mz 03_2 222 2020
RIS TE14T03.5.97:4.24.2. 24,0, £80.8.62. q’ £ ?163 3‘5_3 823, 4*_3 1'_2 4
@i 202615 8611 5,7.07,481.2.32.0.191.7.03.13.61.3 A4 B4, 8’_3 652850
fe-203:16.0+11 9.8.26-4. 63.1.000.7 8284465, 5.7205.2) _B.215, fia.68

- 20IHE I 77 82:4.231.044.7 AL T BLE.T AT, ?l'ie /58414
202 16.841.1.7.08.:3.260.2.83.1,36.7 07 76,2828, 4181
ref3-20.0+16.0-10.4-6.06:2.06.1.6.9.4.6.7.7.6%3.10,11.1D. ELLCE

g 16,7614.5.9. 53-4 56.0.76.3. 118 5 19; su 12,1316.62

19.3:13.8.-8. 51.-3 040.6
16.7-13.0.-7 63.-2602.0.

517 0612.0.6.52-1.393.3

iB‘.81-10.9c5.37.:-U.I25.4.:

.0.7.8.593.11.4;.13.515.

LEX 8 1.8, 29611 5_15
18 1I 9.4, 7.??.12|7..14

.5.7.3'9. llJl?i 13.2.14,
.0B.119.11. '33 -13.6-15.

X I:dB Eiﬂ1ﬂl?l-12'5—13

8.21
5.4!
5.3
5.4
5.6
4.4

4l 12.1,7.04.2.50.1. 484857, 036 A.10,25:11, 1163
IT. 10.1.-5.62-2.210.7.12 B16.4.4325.4526.0.55.36.5.8
& 730»4.?’3.—2.?0.—1 .18-0.42-0.21.-0.42-0.92-1.+1.62
(ehpo-5.74A. 363744975627 33.9.32.41. 313140
ih>-3.64.4.22.6,19-9.30-133-17 7.221.28 2. 293210

L.

SERVICE - Element Shear FX:

Combination SHEAR FORCE X (per unit widlhj
senice LA

2'8: 2sl 47-33? 0. 31: 3«27: 5.-23: 9.-i9: Balﬁ: 9.,-12:‘:112-3:318 !12 4, ':2_.2 :?.._43 iou a:
.0.-33 0632 2-30.1:26 722 B-48.8-14.9,11:918.17.6.9_-39_2.2_09_0.5
X 4 0541 1 ~34 830, 6.-26 522, 2,17. 9’”. mq 7.36.59_3.4_24_1. 10,61
3, 53, 2c44| 7c37' :s.-31I 7.26.8:20.747.0-12.8,9.07 6. 24334150 4;9.730
. 646.2:39.3.02.9.26.9.21, 3-16.0-11.2.7.48.-4. 60-8.9 .60 aviB L]
4| 247, 7.-£c: sfaq 7,2?" - 21:: B.-i-i 8-9.47-4. 5-1 F3.45.0.730; 4326.31
<55.6040.2641 734,327 220, 3.-i3l 6.6, 40-0.( 5.2.7200, 71139 4l

4 -593.~su 8-426,34.6:27 D-19.7424-4. A58 114&499'5

i 7'—52 2-43.1-34.7.28,2.18.2-41.6-2, 71 15.5137 ir]

== 9353.2..43.4.34,6.26.3-10.6.11.2.3.8.0.0-11.2

: 7353,8-43.3.33 9.26.6-16.0.-13.3.5.Y7.516.3

376637426329 246.-17.2-11.0-6.0-1.7.43

- BE 7452.8-41.1-31,3-23.0-16.0-10.0-4.611.34.00

! 653 507.-38 Lzsa'u.ztlu 14'34353:»3?_2 77.46

szl 3'“- 3:3.5I 4-259-18.4-12 2:7.01-2.7i-3.36.84

7.3-42.6-31 0-22.1-16.2.8.83.5.56.-1.65:2.85.36)

- 0-35.1-28717 B-11.6-7.12-4.02-1.55.1.437.8

40 3,23 4-19.6-126.7.52-4.11-2.42.2.12-4.0.52

282.-196.-1‘2 e.rzm Dz.DBa-U:iZ.—S 23-6.£10.2 A
14' 7’101 .68.-6. 09.-1 m1 £.3337.26.1-352-156.310
24280 alazs 6. 25.el.7.7.o.s.7 0.9, 3 33.80.09
35.3.95,5.7.08.3,39.3.0.10.1314 ,ﬂ:m - 1.5-3:3 72

SERVICE — Element Shear FY:
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign,
ORB23 BRIDGE Design ‘ '
DETAIL DESIGN Check
ABUTMENT A2 Revise ‘

Combinalion SHEAR FORCE Y (per unil widih)

senice [A

STRENGTH - Efement Moment X:

Combinalion X-Banding Moment
streng |A

int A2-ORB23 - Sheet:Sec_Forces

3?;.9&34'.2;18:.1.-1 |:.1.s.§;9,4.¢»9f1.|:ﬂ:.su.4.92.1|, £3. ma 2:124 724, 9|3_4 8 ,_4.9:
1094160812 7.8.61.6.27.2.68.0.48.5.92.73.63. ??4 4.4, slu 42.38)2.65
2.10¢5.21:6.58.-5.16-3.05-1.120.7.92.2.03.3 ,A.!BEQ.S!_A.Al_B.GIIJ.(I —08
5K 4742241970 860,671 80308394 B 52 A.5)_3.71_405_0,75-800
0.160.1.20.1.30.491.1.91 9.328.03.7.24.4 .54.8506.%;_4.554_.«”17-1
0.270871.361 8726131837 BAA7 5054 6.1 12,3208
4601.3.22.1.7.26.33.624.4.546.65.2105.05.18.904 B 43.4
831.782663.48A4.2048757 45715531011.384.65
-1.272.1.230 13874675, 325: 7. 4*: 17, 25'135 3
eft] £92.423.344.0 .m.q.sm 64537 0]»««5 -30 2
27:2983534094.36440403 1.531'_,0.;-'1.13
076.3736630,837,63.42260.1 8112293
538.70.7.83613432.9022 28
46.34.173.4726.01 6.00.5.3-065-1.4 |
£34.332.0.44.30:0.44.242:3. -4 95-5.356.1)
B0071-3.42.693.8.28.-10.1-11:126
9.1.0.3.7.3. sa 75611214497 2;19 21 3
33.04.2.26.7, 75,13 '2.-18 3;22 9,23 a,ao 33 3
24,366, saA::l 9. 2q 4’27. E.-Gd; u,aa' 5,44' l49 4
8:1.-1.28.8.60,1.01-28.0.50.0,48.6.66.1-63.73.60 -
. —4.1-14.0-25.6-38.0-51.3.66.0-73.0:91-103.4
.,..-3 7,,‘..-17 3‘-32 E.-47 4.-52 1..-EIJ UAHIJ 5-13-131 3

111 £ iD2 pBG 3=EB &54 E.e41 3.-3D 1-21. 1;13""2-3 0_-4. G_,-1 ﬁ_f-ﬂ |2_D B._IJ 3
1223400.384.0-67 6,52.9-40.0-29.3-20.7-13.108,4-5.2-2 61, 1_0|2_nn
¢ mse 102 ‘32 Lss &51 om 5;23 118! .9AFB,7 5835201207
45, -127.6102.601 9.84.1-49.1.36.5.28.7 19,1 AB LA 164 7_35_25-13
3 12:3. g l'.i?.rBIi.B.-62:3-46|.9.-34',6w25}1.-iB:.1.-13;—|H—1 9.09,#5,@@.5'3 8
1271101 179.160.1-44.6.-52.3-23. 247 2431 21 .5-1u|.afg.5~?-2

8,127 100,676,957 5:41.8.29.8.20 1151 41514, 9142118

i-125.497 774054 4.38.8.26 918714 5151821 = 160

I 123 Lss 1-71 0—51 3—35 7.24 046 142 4-14 r?i' 5

1 12| -51 B;E? 4..-47 7.-32 4»20 9.»13 3.9, 3..-3 -? i ]

¥ 117.537.5..-&.1.-43.E.-28.6«-17.5.riD.Da-5.5_.-2.ﬂ.2

5—-112.£82.3.58.1.-39.1-24 6-14.0.6.9-2.5_0.
55~ 106,6-76.1-526.-34.4.-20.7-10.8-4.2-0.4_D
3.97,8.50.0-46 6.09,6-17.0.0022-081. qqa
taalcmuI 7-40.1-24.7-13,8-5.9—0.51 5|_1 403
B 76.5-51,7-33.4-20.1-10.7-4.4_05_1.4_1.303
il -634-42,1-26,7.-15.9-86-3.8.-1.0..05_D. 70 2

-49.1-32.2- 20&-123.-73..-43_.-2?_.—1 4-—-0&01 w
¥ i 1 [ [h

3 34 4_,22 8:14 59,1 6_'7 0-—-6 1—- 5. B_ 4. B—-Z .-0 2 |

" 21:!5:141.-99_£IJ-79_-91_'-105:104.-6‘-1E >
i 91_4' 5_o-TD_r8IJ_:-1EI 3.-134 115I .B-18. B.-1‘2l0'8
i 24 3, B,«84._-10 1.-14 4.—193 -2, ?.r'_i] .0-29-20.2
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Da Nang Quang Ngal Expressway project Item. Bng. Date. Sign.
ORB23 BRIDGE Design
DETAIL DESIGN Check ' '
ABUTMENT A2 Revise

STRENGTH - Element Moment Y:

Corabination ¥-Bending Moment
strang A

STRENGTH - Efement Shear Fx:

Comhinalion SHEAR FORCE ¥ (per unit width)
streng LA

ant A2-ORB23 - Shest:Sec_Forcas

19 87 5: . 43,;' :73,1 !;vs,u %3,0 :3113 2 1u.a:t:1a:.s:n-1.|s_1 .2:34.:}.;_1.2:_1.2:
zal 4.»13. 7% 11 7.7.56.4.79.250.0030 674 8227132 3.5 96. 3.4.32
31223, 3:~1t3I 3,10 8.6,/0.3,45.071.1.6.03. 244 ¥ 55573551 5.0 38
t4h.-31.8524.9419.3 125.7. |71.-3 lss.—u 2727150688 7.5 _7.7.7.3_5 65453
£-320'25 2118 8.129,7.69.3,051.014.3.1.7.08.0.0.09.7|0.83-8, heEs
1.9724.9118.4-12.3.6.76.1.732,6.26.3.29.3)01 1I4>12 1310 ‘510 ]
31 244647 6-11.1.5.290.0. 047 167107, 1314/ 5;1301281
3122361639, 54 338.2’ 3,97 27.11.43.16, 1.5 0166
30, m-zz 7_1504 g@-t :ms 0981 1461 192:26 6
0. U:ZIIG 13I 6-6.170.7.45.8.8.12, 31.17 s.za 273
2905-20 ).3-11,9:4.262.868. 1'514|6L19 2_22232
27.7“8. .7-10.2:2,414.7 610,9) 13'04004’2' 3.1 -
26,1617 o:asa:oaw* 7128159205227
24.0.,-15.1.’8.?'5‘05'.5.7 3 0-12|B_17 1.20.3-22.235
21.6-130.6:214.777.66123-16.0188-2021.8
18.7-11,0.4. 141 8166710443216, 16,172
‘5. 6.9, 91;3 70, 8.9405-6.37.6.66.-0.19.4
& 12 174204, 93.-1 93.—0 ADB8-1.2_20.2 r32
.u,s 46.5.95.8! gde 911714 B-17.8.20:22.1
1 Iasas 51.9. rls_r14 .6.20.7.27.6-34.4-40.8.4550.0
3,7 —7.9-15.3.25. 1.-36. 6:49 1.61.6-73.1.-83-09.1
#-2.50-9,9- 22,730 _&fssrafrga 1-95.7-18.413,145.7

L.

? o ar 56 7;49' 7,44’ za:; B.-‘_hl ms 0,19-151‘5 0. 1q 2.6 P-’3 5. 9_3 0

..srsa %551, 147 6-42.2.36.0. 28, sazal 44&1&12 78263361 5_,0 9

B5. 7668, 4155 2.48,4-# 638 020 2.2 9;15-1.»11 68355301 .Is_og

53 6070.6469.0.60,0.41.9.34.4.28.7 - 20|o.14 1197 5.5, 5.4_2.5_ 1,4316.6

382672 7461 8,64 642 2:334.25.0-17 BA19.7 106, 2251 0303

cfis-04 D174 763657 B-42.4-326. 23] 1142752535100, 5449

g B0.276,LE5.0-50.6:42.4.31, 7:20,0.8.81-1.-8:4. 4630 7050.73

ot -52 1:79.0-66.2-63.9-42.1.-308-19.2. 521:_14 321. ' 676.4)

i 95 6480, 9—66' 9,535 9-41 5-29 949 1-4. 2.124 A05.3

-. 7'»32| 2.67.2.53.6-40.8.23. cm?(as B0318.4

10163 066 852539 728, 117 7.0.8--11:30.2

102:323.555,5q 838,025 9,17 3.9 31_,2 1.0

& 1q2 +B1,1-63.3-46,3-35,5.24. a,wl 074 90.1 4547

pfi-10. -?rlass}e,u 732,422,313, s,sgLar 0.5
3--85,3.72.5.64.9.39.0.28.4-48,0.11.4-3.71 4 8101
o8/, 6-64.9-47 6-24.0-23 518387127 41922

476,258, 1,39 22717811642, I?_1 3

51.2-43. zfzal 7,19 3.116.63_35_3, 62102 -

-427.238.19.4-11.0.8. 7—097.080.5. 18,10»13 2

g5--22.1-16.2.9, -295237.5 .1, 54.0.4.5. Y8.23100 >
3,.39_35_1.2358, 1379 1071-1081.31.-48.123.8

E5.05.00,-10.F 12,8014, aus 7| 17.6°15.6524:129.2
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Da Nang Quang Ngai Expressway project Item. Eng. Date, Sign.
ORB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise

STRENGTH - Efernent Shear Fy:

Combination SHEAR FORCE Y (per unit width)
glrang LA P

e awml msl 5,17 5,10 8.6. .na.z Inn aI 0.3 5# 5 s 06! 9 274 aa_v =:_7.7:s_7.9:

e 15' %2362, 14360 22;4 J0-0.752.4.4.4.35 5. 1.77.00-7 3_7 G-BBAR
3-3.0769.14310.2.6.04-4, IBB.'-'i 704, o 23.1.95.25.16.5.67.01- 695, AL
0.6562,1643,40-2.00-1. 072 :flu 5059969705, 7B 2', 1, 0130

0.1,60.3.70280661.6 22944306 866.77.40. 106027 552, 21278

.5.ai|<4.sn.1l.az 9837 44.765516.6.27.70.06.6339.4133) g5r46.4

365.3.48.275. 807, BT 62307, 30*70 1

5.4, 17.4886.38.6%5.12.2018.1: 1036

: arusaoss 1 141, ﬂzs 45—216 2

. 5708.780835.105;8‘»474

: l.se.al.rs.r.150.71.5;:_.0.!.2.02

7 65.9.06.7.05.1.9393200174.40

9.157.36.2.34.46339.1 9806108177

.485464.072.4406.3-1 082325265

54.532.0.9:0. l74.3 .30,5 ?‘1«7 ?l.rB 'I-IG .5

7.93.05.1.10,6.26.8.13-126-16.5.17-19.3

1106255111647, 2;.22 2.26. 5,3&“32 8

8233711820 2:28.1.35.2.41.2-4551.2 -
0.8.8.64.16.7-31,2.47.3.62 2,60 6.68.76.9
21492904415 6.743.84.1.90:113.0 e

,1?_rE f?_'2'| 24-33| B.-57' 9-78 4 6:1(!]1 1 2'1 .14"153 9
.3'3,..»5 328,949,372/ 0.-94 7-122.4470.021-202.2

[Load Combination at sectlon 5.5 ’
|_ Verllcal Horizontal
Load combinations N Hy My Hx Mx
(kN) {(kN) {kh.m) (kN) (kN.m)
Service Ser-| ) 131 94
Strength Str-1A 202 146
) FLoad Combination at section 6-6
Vertical Horizonfal
Load combinations N Hy My Hx Mx
(k) (k) {kiN.m} (kN) {kN.m}
Service Ser-l 84 81
gtrength Str-1A 129 128

Page:17

it A2-ORB23 - Sheet:Sec_Forces Printed: 2/27/2013



Da Nang Quang Ngai Expressway project Ttem. Eng, Date, Sign.
ORB23 BRIDGE Design .
DETAIL DESIGN Check
ABUTMENT A2 Revise
2. Elements Checklng
2.1. Bearing Reslstance <5.5.7.6>
The case of absence of confinement reinforcement in the conrete supporting the bearing device
Factored bearing resistance shall be taken
Pr=¢.Pn=¢.0.85 fc. Al. m
Dimenslon of bearing plate wo = 0.800 m
b0 = 0.650 m
Area under bearing device A1 = 0,620 m2
Distributed width and length W = 1.000 m
b = 0.850 m
Notational area A2 = 0.860 m2
Where supporting surface is wider on all sides than loades area
m =sqrii{A2/A1) £ 2.0 case 1
where loaded area is subjected to nouniformly distributed bearing
m=0.75*sqrt{A2/A1) s 1.5 case 2
Madification factor case 1 m = 1.279
Resistance factor $ = 0.700 <§.554.2>
Factored bearing resistance Pr = 11887 kN > Py
Bearing reaction of approach bridge Pu = 65563 kN Ok
Pu = 1.25*DC + 1.5*DW + 1.75"LL
In case factored applied load exceeds the factored resistance,
provision shall be made to resist the bursting and spalling force in article 5.10.9
Factored bearing resistance shall be taken <5.6.10.9.7.2>
Pr=¢. M. Ab
fn take the lesser of
fn = 0.7. f'cl. sqri{A/Ag) and fn = 26.85 MPa
fn =225, fci
Maximum area of the portion of supporting surface A = 0.850 m2
Gross area of bearing plate Ag = 0.520 m2
Effective net area of bearing plate, Ag minus stud of bearing Ab = 0.520 m2
Nominal concrete strength at time of application fei = 30 MPa
Factored bearing resistance Pr = 9773 kN Ok
Paga:18
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Da Nang Quang Ngat Expressway project [tem, Eng. Date. Sign.
OQRB23 BRIDGE Design o
DETAIL DESIGN Clieck
ABUTMENT A2 Revise
22TCN272-05; AASHTO LRFD 2nd - 1998
— MA’E‘ERIAES
NORMAL CONCRETE b
f'c Compressive Swengih of at 28 days Mpa 30 Ay A‘Qs a &
Ee  [Modufus of Elasticity ' Mpa 27691| 1 T :*—4 i hd
fr  |Modulus of Rupture Mpa 15 ":l i "5
[ Unit weight of concrete IN/m3 24.5 - WL
PRESTRESSING STEEL
fpu  |Tensile strength of prestressing steel Mpa 1860
fpy | Yield strength of prestressing steel Mpa 1670
Ep |Modulus of Elasticity ‘ Mpa 195000
REINFORCEMENT
fy Yield strength Mpa 400 Aps.ips
Es  [Madulus of Elasticity Mpa 200000 2 | |y
nic_ | Raflo Es/ie 7
Sign  |Parameters Unit Sectlions
11 ] 18§ 32 | 22 22
INTERNAL FORCES AT SECTIOIN '

. Combination " Strength Service Service Strength Extreme
Qu Shear kN 727 444 2297 3402 3421
My __[Flexural M t kNm 741 445 7764 11234 9138
Ny Axial load kN 487 390 7950 10682 9024
Ty Torsional Moment kiNm 0 0 L] o Q

- FLEXURAL MOMENT CHECKING

H  |Section height m 0.500 4.500] 1.500 1,500/ 1.500

d's  |Dis, Erom comp. fiber to centroid of comp. Reinf m 0.058 0.058 0.058 0.058 0.058
d1x _|Dis. From tens. fiber to centroid of tension Reinf m 0.058 0.058 0.061 0,061 o061
Cover to reinf ] m 0.050 0.050 0.050 0.050 'q:g;g"
ds Dis. From comp, fiber to centroid of tension Reinf m 0.442 0.442 1,439 1439 l.439"

dps _ |Dis. From comp. fiber to centroid of comp, prestressing steel m 0.000 0.000 0.000 0.000 0,000,

dlxp |Dis, From tens. fiber to centroid of tension prestressing steel m 0.000 0.000 0.000 0,000 0.000)

dps | Dis. From comp. fiber to centroid of tension prestressing steel m 0.500 0.300 1.500 1.500 1.500]

b Width of the compression face of member m 12.600 12.600 12,600 12.600 12,600

bw  |[Web width or diameter of a circular section m 12.600 12,600 12.600 12.600 12,600

hf  |Compression flange depth m 0.000 0,000 0.000 0,000 0.000

Iz Moment of inertia of section md 0.131 0.131 3.544 3.544 3.544

Ame  1Section area m2 6.300 6.300 18.900 18.900 18.900

Steel choice ] ‘

Tension prestressing steel .S type 0 0 0 0 9

Aps WNumber tendons 1] 0 0 0 0

Area m2 0.00000 £.00000 (.00000 0.00000 (.00000

Compression prestressing steel P.5 type 0 T0D,0 0 T00.0 0T00.0 0 T00.0 0 T00.0

A'ps Number tendons 0 0 0 0 0
Area_ mZ 0.00000] 0.00000]  0.00000]  ©.00000 " o.c0000

Tension Reinforcement Number bars 82 82 82 - 8 82

As Diatneter mm 16 16 22 7 22

Area m2 0.01656 0.01656 0.03116 0.03116 0.03116

Compression Reinfor t Number bats 82 82 82 82 82

A's Di mm 16 16 16 16 16

Area m2 0.01656 0.01656 001656 0.01656 0.01656

Shear reinforcement Number bars 20 20 19 19 19

Al Diareter mm 14 14 14 14 14

Aren n2 0.00302 0.00302 0.00287 0.00287 04.00287

[} Resistance factors for flexure 5542 0.90 1.00 1.00 0.90 1.00

pv_ |Resistance factors for shear 0.90 1.00 1.00 0.90 1,00
4n_ |Resistance factors for axial force 1.00 1,00 1.00 1.00 1.00
B1 |Stress block factor 0.836 0836 0836 0.836 0.836||

c Dis. Detween centroid and top fiber m 0.000 0.000 0.022 0.022 0.022

" For T section hehavior m 0.000 0.000 0.022 0.022 0.022)

For rectangular section behavior m 0.000 0.000 0.022 0.022 0,022

fpe  |Effective stress in the prestressing steel after losses Mpa 1116 1116 1116 1116 1116

fps  |Aver, stvess in pres. steel at the time for which the 1 1§; Mpa 1360 1860 1852 1852 1852

k  |Factor depends on type of P.S, Low relaxation strand k =0.28 0.28 0.28 0.28 0.28 0.28
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ORD23 DRIDGE Desigi
DETAIJL DESIGN TCheck
ABUTMENT A2 Revise

5; AASHTO LRFD

a Depth of equivalent stress block
de  |Comesp. effective depth from extrene comp. fiber

0.018 0.7018_

to centroid of tensile force in the tensile reinf, ] m 0.442 0.442 1.439 1.439 1439
Mn__ [Nominal resistance kNim 254 2544 17438 17498 17498
Mr _ |Factored reist KNm 2290 2544 17408 15749 17498
Mu__|Flexual moment _ KNm 741 445 7764 1i234] 9138
(5.7.3.2) |Flexural t Checking OK| 0K OK (0214 OK|
Limits for reinforcement
o/de  |Maximum reinforcement 6.00 0,00 0.02 0.02 0.02
Maximurn reinforcement Checking <=042 0K OK OK oK OK!
1.2%Mor [Craking moment kNm 1087 1087 9926 9926 9926
(5.7.3.3.2) [Checking Me>=min(1.2Mecr,1.33Mu). OK| OK| OK OK OK
(5.7.3.4) |Concirol of craking by distr. of reinf for RC member- Check? No Yes Yes Noi ) No
Existing condition for strugtrure 1,20r3 1 1 1 1 - 1
de  {Concr. thickness fro. Tens. fiber to tens. reinf nearest n 0.058 0.058 0.061 0.061 0.061
Z Crack width parameter N/mm 300060 30000 30000 30000 30000
A Aren of concr. with same centroid as tens. Reinf m2 0.018 0.018 0.019 0.019) 0019
fsn_ [Value ' ] Mpa 297 297 287 287 287
0.6%fy ] Mpa 240 240 240 240 240
Tensil stress in reinfMin{fsa,0.6fy) Mpa 240 240 240 240 240
X |Dist. From compression fiber to centroid m - 0.081 0.207 - | -
Jd_ JAmm ) - m - 0.415 1.37 - -
Ter  |Moment of inertia of the cracked seoti md - 0.017 0371 - -
fs |Tensile stress in reinfor t 5 = Msls / (As*).d) Mpa - 65 182 - -
Checking for control cracking fe<fsa’ N.a OX| OK N.a N.a
(5.10.8.2) | Shrinkage and temperature Reinfocement (side distribution) |
Areq |Area of required reinf m2 0.00045 000045 0.00126 0.00126 0.00£26
Distribution on sides 7 D16 m2 0.00141 0.00141 0.00141 0.00141
Required Spacing not larger than m - 0.45 0.45 0.45 045 .45
Checking 0K OK OK| . QK . OK|
SHEAR AND TORSION CHECKING
p Faclor indicating diag. cracked concr. to tension 2.4 3.0 2.5 2.3 24
9 Angle of inclination of diagonal compressive degree 30.87 28.713 29.87 33.75 32.67
o Angle of inclination of transv. reinf. to long, Axis degree 90 9 90 90 50
bv  |Effective web width as minimum web width - in dv m 12.600 12.600 12.600 12.600 12.600
dv Effective shear depth n 0.442 0.442 1.430 1.430 1.430)
(de - 3/2) m 0.442 0.442 1.430 1.430 1.430
s |Spacing of stirrups m 0,600 0.600 0.600 0.600 0.609)
ncat  |Amount of bars in spacing § bars 20 20 19 19 19
‘Av__|Shear reinf area in spacing S m2 0.0030 0.0030 0.0029 0.0029 0.0029
;] Assume degree 30.86 28,74 20.88 3375 32.66
v |Shear stress in concrete kN/m2 145 53 127 210 190
fpe _|Patameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 111§ 16| 1114
e, _|Strain in tensile reinforcement ' 6.176-04| 367B-04] 554E-04[ 812604}  7.30B-04
if ex<0, multiple with reduce factor - - - A
Strain checking <=2.00E-3 Ok Ok Ok 0Ok 0K
vifc  |Ratio of shear stress and f'c 0.005 0,002 0.004 0.007 0.006,
B |Final value 2.4 3.0 2.5 23 2.4
@ Final value degree 30.87 281 29.87 33.75 3267
V¢  |Nominal shear resistance provided by tensile stresses in the concrete kN 6190 7675 20310 19127 19505
Vs |Shear resi provided by shear reinforcement kN 1489 1623 4763 4094 4264
Vp  |Comp t in the direction of the applied shear of the effective P.§ kN 0 0 0 0 0
Vnl  |Vnl=VetVst+Vp kN 7678 9298 25073 23221 23770
 Vnz_ |vaz T 41769 41769 135127 135127 135127
Vi |Nowminal shear resistance Vi=min(Vinl,Vn2) kN 7678 9208 25073 221 23770
Vi Factored shear resist kN 6911 9298 25073 20899 23770
Vi Shear kN 127 444 2247 3402 3421
| (5.8.2.7) |Shear checking OK OK| 0K OK 0K
Region requiring transverse reinf Checking No need No need No need No nieed Mo need
Mini shear reinf area m2 0.0086 0.0086 0.0086 0.0086 0.0086
Minimum shear relnforcement Checking - - - - |
0.1*fc*bv*dy ] KN 16708 16708 54051 ~ 54051 54051
Smax 1 0.35 0.35 0.60 0.60 ~ (.60
Maximum spacing Smax - - - -] -
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Da Nang Quang Ngal Expressway project Date. Sign.
ORB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
MATERIALS
NORMAL CONCRETE b
fe Compressive Strength of concrete at 28 days Mpa 30 "lk A'Qs N
Ec [Modulus of Elasticity Mpa 27691 < ;—L:;q} , &
fr  [Modulus of Rupture Mpa 3.5 E‘ i @
gc  |Unit weight of concrete kN/m3 24.5 Tawete Lol ... I
PRESTRESSING STEEL -
fpu  [Tensile strength of prestressing steel Mpa 1860 w - Ble o
fpy | Yield strength of prestressing steel Mpa 1670
Ep Modulus of Elasticity Mpa 195000
REINFORCEMENT
fy Yield strength Mpa 400 Apsfps
Es Moflulus of Elasticity Mpa 200000 Aels
ne Ratio Es/Ec 7
Sign  |Parameters Unit Sections
33 | 33 | 33 | 44 | 44
INTERNAL FORCES AT SECTIOIN
Combination Service Strength Extreme Extreme Strength
Cu Shear kN 10326 14582 11323 2150 814
Mu  |Flexural Moment kNm 14574 20873 16593 5420 8572
Nu |Axial load kN 0 0 0 1] 0
Tu _ |Torsional Moment kNm 0 0 0 0 0
FLEXURAL MOMENT CHECKING
H Segtion height m 2.000 2.000 2.000 2.000 2.000
ds  |Dis. From comp. fiber to centroid of comp. Reinf m 0.082 0.083 0.083 0.083 0.083
dIx  |Dis. From tens, fiber to centroid of tension Reinf m 0.164 0.164 0.164 0.160 0.160
Cover to reinf m 6.075 0.075 0.075 0.073 0.075
ds Dis. From comp. fiber to centroid of tension Reinf m 1.836 1.836 1.836 1.840 1.840
d'ps _|Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000 0.000 0.000 0.000 0,000
dixp |Dis. From tens. fiber to centroid of tension prestressing steel m 0.000 0.000 0.000 0,000 0.000)
dps__ | Dis. From comp. fiber to centroid of tension presiressing steel m 2.000 2.000 2.000 2.000 2.000
Iy Width of the compression face of member m 12.600 12.600 12.600 12.600 . 12.6@}
bw | Web width or diameter of a circular section m 12.600 12,600 12,600 12.600 12,600
hf  |Compression flange depth m 0.000 0.000 0.000 0.000 0.000
1z - [Moment of inertia of section md 8.400 8.400 8.400 8.400 8.400
Amc  iSection atea m2 25.200 25.200 25.200 25.200 25.200
Steel choice [
Tension prestressing steel P.S type 0 0 0 0 0
Aps Number tendons 4] 0 0 0 0
Area m2 0.00000 0.00000 0.00000 0.00000 0.00000
Compression presiressing steel P.S type 0T00.0 0°T00.0 0 T00.0 0 T00.0 0 T¢0.0
A'ps Number tendons 0 0 0 0 0
Area m2 0.00000 0.00000 0.00000 0.00000 0.00000
Tension Reinforcement Number bars 84 84 84 84 84
As Diameter mm 28 28 28 20 20
Area m2 0,05174 0.05174 0.05174 0.02638 0.026%1
Compression Reinforcement Number bars 0 0 0 0 0
A's Diameter mm 16 16 16 16 16
Area m2 0.00000 0.00000 0.00000 0.00000 0.00000
Shear reinforcement Number bars 15 15 13 13 13
Al Diameter mm 16 16 16 16 16
Area m2 0.,00303 0.00303 0.00263 0,00263 0.00263
[ Resistance factors for flexure 554.2 1,00 0.90 1.00 1.00 0.90
v |Resistance factors for shear 1.00 0.90 1.00 1.00 0.90
¢n  |Resistance factors for axial force 1.00 1.00 1.00 1.00 1.00
p1 Stress block factor 0.836 0.836 0.836 0.836 0.836
¢ Dis. Between centroid and top fiber m 0.077 0.077 0.077 0.039 " 0.039
For T section behavior m 0,077 0.077 0.077 0.039 0.039
For rectangular section behavior m 0.077 0.077 0.077 0.039 0.039
fpe Effective stress in the prestressing steel after losses Mpa 1116 1116 1116 1116 1116
fps Aver, stress in pres. steel ot the time for which the nominal resistanc  Mpa 1840 1340 1340 1850 1850
k Factor depends on type of P.8, Low relaxation strand k =0.28 0.28 0.28 0.28 0,28 0.28
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ORB23 BRIDGE Design "
DETAIL DESIGN Check - ..
ABUTMENT A2 Revise
2ITCN272-05; AASHTO LRFD 2nd - 1998
i 5 |
a Depth of equivalent stress block 0.033
de Corresp. effective depth from extreme comp. fiber
to centroid of tensile force in the tensile reinf. m 1.836 1,836 1.836 1.840 1.840
Mn  |Nominal resistance kiNm 37334 37334 37334 19240 19240]
Mr__ [Factored reistance kNm 37334 33601 37334 19240 17316
Mu  |Flexual moment kNm 14574 20873 16593 5420 8572
(5.7.3.2) |Flexural moment Checking OK OK OK OK 0K
Limits for reinforcement :
c/de  |Maximum reinforcement 0.04 0.04 0.04 0.02 0.02
Maximum reinforcement Checking <=0.42 OK OK OK 0K OK
1.2*Mer |Craking moment kiNm 18088 18088 18088 17740 17740
(5.7.3.3,2) | Checking Mr>=min(1.2Mecr,1.33Mu) QK OK OK OK QK|
(5.7.3.4) |Conctrol of eraking by distr. of reinf for RC member- Check? Yes No No No Mo
Existing condition for structrure 1,20r3 3 3 3 3 3
de Coner. thickness fro. Tens, fiber to tens. reinf nearest m 0.650 0,050 0.050 0.050 0.050
Z Crack width parameter N/mm 17500 17500 17500 17500 17500
A Aren of concr. with same centroid as tens. Reinf m2 0.015 0.015 0.015 0.015 0,015
fsa | Value : Mpa 193 193 193 193 193
0.6*fy Mpa 240 240 240 240 240
Tensil stress in reinf  Min(fsa,0.6{y) Mpa 193 193 193 193 193
X Dist, From compression fiber to centroid m 0.297 - - - -
Jd  JAm m 1.737 - - - -
Ier  |Moment of inertia of the cracked section m#4 0.968 - - - -
13 Tensile stress in reinforcement fs = Msls / (As*J.d) Mypa 162 - - - -
Checking for conirol eracking fs<fsa 0K N.a N.a N.a N.a
(5.10.8.2) |Shrinkage and temperature Reinfocement (side distribution)
Areq  |Atea of required reinf m2 0.00127 0.00127 0.00127 0.00127 0.00127
Distribution on sides 7 D16 m2 0.00141 0.00141 0.00141 0.00141 0.00141
Required Spacing not larger than m (.45 0,45 045 0.45 0.45
Checking OK OK OK OK OK|
SHEAR AND TORSION CHECKING
B Factor indicating diag. cracked coner. to tension 2.0 1.3 1.9 23 2.1
[ Angle of inclination of dingenal compressive degree 39.68 42.50 41.04 34.18 39.10
a Angle of inclination of transv., reinf. to long. Axis degree 90 90 90 90 90"
bv Effective web width as minimum web width - in dv m 12.600 12.600 12.600 12,600 12,600
dv  |Effective shear depth m 1.804 1804 1.804 1.824 1.824
(de-a/2) m 1.804 1,804 1,804 1.824 1,824
s |Spacing of stirrups m 0.600 0600 0.600 0.600 0.600/
ncat  [Amount of bars in spacing 8 bars 15 1S 13 13 13
Av  |Shesr reinf atea in spacing 8 m2 0.0030 0.0030 0.0026 0.0026 0.0026
8 Assume degree 40.36 42.94 41.35 35.57 40.77
¥ Shear stress in concrele kN/m2 454 713 498 33 184
fpo  |Parameter taken as modulus of elasticity of prestrossing tendons Mpa 1116 1116 1116 1116 1116
€, Strain in tensile reinforcement 1.37B-03 1.88B-03 1.51E-03 8.48E-04 1.31E-03
- if ex<0, multiple with reduce factor - - - - -
Strain checking <=2.00E-3 Ok Ok Ok Ok Ok
v/ife  [Ratio of shear stress and f'c 0.015 0,024 0.017 0.001 0.006
p Final value 2.0 1.8 1.9 2.3 2.1
2 Final valug degree 39.68 . 42.50 41.04 34.18 39.10
Ve [Nominal shear resistance provided by tensile stresses in the concrete kN 20913 18364 20098 24181 21479
Vs  |Shear resistance provided by shear reinforcement kN 4392 3976 3627 4701 3928
Vp  |Component in the direction of the applied shear of the effective P.S kN 0 0 0 4] ofk
Vil  [Vnl=VetVst+Vp kN 25305 22341 23725 28882 25406
Vin2  |[vn2 kN 170458 170458 170458 172328 172328
Vn  |Nominal shear resistance Vn=min(Vn1,Vn2) kiN 25305 22341 23725 28882 25406
Vi |Factored shear resistance kN 25308 20107 23725 28882 22866
Vu__|Shear kN 10326 14582 11323 2150 3814
(5.8.2.7) |Shenr checking OK OK OK 0K OK
£y}
B
1}
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Da Nang Quang Ngal Expressway project Tten, ITan. Date. Sign.
QRB23 BRIDGE Design ’
DETAIL DESIGN Check
L ABUTMENT A2 Revise
22TCN272-05, AASILTO LRED 2nd - 1998 —
MATERIALS
NORMAL CONCRETE b
fc___|Compressive Strength of concrete at 28 days Mpa 30 s A'QS 2 ,§: _
B¢ |Modulus of Elasticity Mpa 27691 _E’ Vi =L | l o O
fr Modulus of Rupture Mpa 35 - > i
gc  |Unil weight of concrete kN/m3 24.5 Teltegtia SRR | |
PRESTRESSING STEEL
fpu_ | Tensile strength of prestressing steel Mpa 1860( Zly =
fpy | Yield swwength of prestressing steel Mpa 1670
Ep  |Modulus of Elasticity Mpa 195000
REINFORCEMENT A‘“‘\
fy Yield strengih Mpa 400 A Apslps
Es _ [Modulus of Elastici Mpa 20000 a1—5 Tt | |
mf aifo Es/Ec Y . ” g = t ;&!_ [vooe ] \ Asfs
Sign  |Parameters Unit Sections
55 | 55 | 66 | 66 |
INTERNAL FORCES AT SECTIOIN ’
Comtbination Service|  Swength Service Strength
Qu  |Shear kN 131 202 84 129
Mu  [Flexural M t kNm 94 146 81 128
Ny |Axial load kN 0 0 0 0
Tu _ [Torsional Moment kNm [ 0 0 0
) FLEXURAL MOMENT CHECKING '
H_[Section height it 0.500 0.500 0.560 0.500]
d's  |Dis. From comp. fiber to centroid of comp, Reinf m 0.058 0.058 0.058 0.058
dlx  |Dis. From tens. fiber to centroid of tension Reinf m 0.059 0.059 0.059 0.059
Covertoreinf m 0.050 0.050 0.050 0050
ds _ |Dis. From comp. fiber to centroid of tension Reinf m 0.441 0.441 0.441 0.441
d'ps | Dis, From comp. fiber to centroid of comp. prestressing steel m 0.000 0.000 0.000 0.000
dixp _|Dis. From tens. fiber to centroid of tension pr ing steel m 0.000 0.000 0,000 0.000
| __dps _ |Dis. From comp. fiber to centroid of tension prestressing steel m 0.500 0.500 0.500 0.500
b Width of the compression face of membet m 1.000 1.000 1.000 1.000
bw  {Web width or diameter of a circular section m 1.000 1.000 1.000 1.000
Wf  |Compression flange depth 1l 0.000 0.000 4.000 0.000
1z M t of inertia of section md 0.010 0.010 0.010 0.010
Amc__|Section area m2 0.500 0.500 0.500 0500
Steel choice
Tension prestressing steel P.5 type 0 0 0 0
Aps Number tendons 0 0 0 0
Area m2 0.00000 0.00000 0.00000 0.00000
Compression prestressing steel P.S type 0 T00.0 0T00.0 0 T0O0.0 0°T00.0
A'ps Number tendons 0 0 0 0 B
Area m2 0.00000 0.00000 0.00000 0.00000
Tension Reinfi t Number bars 7 7 7 T
As ] Diamet mm 18 18 18 18
Area m2 0.00178 0.00178 0.00178} _ 0.00178|
Compression Reinfor Number bars 7 7 7 7
Als ] Dinmeter mm 16 16 16 16
Area m2 0.00141|  000141] 000141}  0.0014]
Shear reinforcement Nunber barg 2 2 2 BE
Ale ‘ Diameter mm 12 12 12 12
Area m2 0.00023 0.00023 0.00023 0.00023
] Resi factors for flexure 5.54.2 1.00 0.90 1.00 0.50 -
4v  |Resistance factors for shear 1.00 0.90 1.00 0.90
$n__ |Resi factors for axial force 1.00 .00 1.00 1.00
[t4l Stress block factor 0.836 0.836 0,836 0.836 B
¢ |Dis. Between centroid and top fiber m 0.007 0,007 0.007 0.007
-For T section behavior m 0.007 0.007 0.007 0007
For gul tion behavior m 0.007 0.007 0,007 0.007
fpe  |Effective stress in the prestressing steel after losses Mpa 1116 1116 1116 1116
fps | Aver. stress in pres. steed at the time for which the nominal resistance|  Mpa 1853 1853 1853 1853
k Fagtor depends on type of P.S, Low relaxation sirand k = 0.28 0.28 0.28 0.28 0.28
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Ira Nang Quang Ngal Exprossway project Ttem, Bng, Dnte, Sigh.
ORB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
22TCN272-05; AA
a Depth of equivalent stress block m 0.006 0.006 0.006 0,006
de |Corresp. effective depth from extreme comp. fiber ]
to centroid of tensile force in the tensile reinf, m 0.441 0.441 0.441 0.441
Mn _ |Nominal t kNm, 280 280 280 280
Mr__|Factored reistance kNm 280 252 280 252
Mu__[Flexyal mament KNim_ 94 146 81 128
(5.7.3.2) [Flexural moment Checking OK OK Ok OK
[Limits for reinforcement
cfde  |Maximnm reinfor t 0.02 0.02 0.02 0.02
Maximum reinforcement Checking <=(42 0K 0K OK (1114
rmin _|Mimimum reinforcement 0,36%| 0.36%) 0.36% 0.36%
Mimimum reinforcement Checking for RC 0.23% OK| OK| QK| . “ 0K
1.2*Mer |Craking moment KNm 87 37 87 87
(5.7.3.3.2) [Checking Mr>=min(1.2Mer,1.33Mu) OK| OX. OK OK
(5.7.3.4) [Conctrol of craking by distr, of reinf for RC member- Check? Yes No Yes No
Existing condition for structrure ’ 1,20r3 o1 ! 1]- 1
de Coner. thickness fro. Tens. fiber to tens. reinf nearest m 0.059 0.059 (.059 0.059
Z Crack widily parameter Niinm 30000 30000 30000 30000
A |Area of coner. with same controid as tens. Reinf m2 0.017 0.017 0.017 0,017
fsa  |Value Mpa 301 304 301 301
0.64y Mpa 240 240 240 240
Tensil stress in reinf Min(fsa,0.6fy) Mpa 240 240 240 249
% __ |Dist. From compression fiber to centroid m 0.003 - 0.083 -
Id_ Jam ' m 041 - 0.41 -
Jer  |Moment of inertia of the cracked section md 0.002 - 0,002 -
fs  |Tensile stress in reinforcement £ = Msls / (As*1.d) Mpa 139 . 111 -
Checking for control cracking fy<fsa 0K N.a 0K N.a
(5.10.8,2) [Shrinkage and temperature Reinf t (side distribution) .
Areq  JArea of required reinf m2 0.00031 0.00031 0.00031 0.00031
. Distribution on sides 7 DIs m2 000141 000141 000141  0.00i41
Required Spacing not lacger than m 0.45 0.45 0.45 045
Checking OK OK| 0K oK
SHEAR AND TORSION CHECKING '
s .
p Factor indicating diag. cracked concr. to tension 23 2.0 2.4 2.2
] Angle of inclination of diagonal compressive degree 35.18 39.71 32,70 36.97
o Angle of inclination of transv. reinf. to long. Axis degree 90 90 920 920
by |Effective web width as minimum web width - in dv m 1.000 1.000 1.000 1.00D
dv Effective shear depth m 0.438 0.438 0.438 0.438
(de - 8/2) m 0.438 0.438 0.433 0.438 B
s __|Spacing of stirrups i 0,600 0.600( 0.600 0.600
neat | Amount of bars in spacing § bars 2 2 2 2
Av_ |Shear reinf area in spacing S m2 0.0002 0.0002 0.0002 0.0002
P |Assume - 2.5 24 2.5 24
;] Assuine degree 20,28 33.12 29.14 33.44
v |Shear stress in concrete kN/m2 299 513 191 328
fpo Parcameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 1116 1116
™ Strain in tensile reinfo 9.32B-04 1.37E-03 7.31E-04 1.10E-03
if ex<0, multiple with reduce factor - - - -
Strain checking <=2.00E-3 Ok Ok Ok 0k
v/ife  |Ratio of slear stress and fo 0.010 0.017 0.006 0.011
g |Fiual value 2.3 2.0 2.4 2.2
1 Final value degree 35.18 LN 3210 36.97
V¢ |Nominal shear resi ¢ provided by tensile stresses in the concrete kN 452 403 474 433
Vs |Shear resistance provided by shear reinforcement kN 94 &0 103 88
Vp  |Component in the direction of the applicd shear of the effective P.§ kN 0 0 0 ] .
Vnl | Vnl=VetVs+Vp kN 546 482 577 521
VnZz  |Vn2 kN 3286 3286 3286 3286
Vi |Mominal shear resi Vo=min(Vnl,Vn2) kN 546 482 577 521
Vi [Factored shear r ] kN 546 434 577 469
Vu__ |Shear kN 131 202 84 129
(5.8.2.7) |Shear checking 0K OK| OK| OK

Abutment A2-ORB23.xls-Sheet.Check-WW
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Da Nang Quang Ngai Expressway project  |ltem. Eng, Date. Sign.
ORB23 Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
BORED PILE DESIGN
1. BORED PILE DATA
1.Load Combinations at top of bored pile
STT Comb Axial Moment (KN.m)
fo(::::)P Mx My Mxy
STRENGTH LIMIT STATES
1 P_min 860 28.5 950.6 951
2 |P_max 4359 46.9] 16543 1655
3 Mx_max 4359 46.9 1654.3 1655
4 My_maXx 4359 46.9 1654.3 1655
EXTREME EVENT LIMIT STATES
1 P_min 500 105 1193 1198
2 P_max 3567 46 1388 1389
3 Mx_max 3567 46 1388 1389
4 My_max 3567 46 1388 1389
2. Bored pile Material
Normal concrete
Compressive strength at 28 days age fic 30|MPa
Concrete elastic modulus Ec 27691 |MPa
Reinforcement TCVN1651-2008; CBV-400
Yield strength fy 400iMPa
Reinforcement elastic modulus Es 200,000|MPa
3. Bored pile Section
Pile diameter D 1.00|m
Section area A 0.785|m2
Moment inertia Ix 0.049|m4
Iy 0.049|m4
| Radius of gyration of gross concrete section; r = sqri(I/A) X 0.250|m
Ty 0.250|m




(

IL PILE DESIGN

1, Limit of Reinforcement $.5.74.2
__Minimum area of longitudinal reinforcement in column
Asfy/(Ag.fc)>=0.135 As> 0.008|m2
As/ Ag>=0,01 As> 0.008{m?2
Maximum area of longitudinal reinforcement in column
As/ Ag<=0.08 As< 0.063|m2
Trial Rebars: Ok As 0.019|m2
ilayers x 24 =24 bars D32 @150 Asl 0.019|m2
2, Interation diagram M-P Using Pca-Column software
#**Flexural check by peaColumn
Strength and Service limit states:
Resistance factor; Compréssion P = 0.75 {AASHTO LRFD-2004)
Tension 04 = 0.80
Extreme Event limit states:
Resistance factor Compression 9. = 1.00
Tension Py = 1.00
<Result table> .
STT Comb Pu Mux Muy ¢ Mnx @ Mny @ Mn/Mu
kN KkN-m kKN-m KN-m kN-m
STRENGTH LIMIT STATES
1 P_max 860 29 951 89.6 27541 2.621
2 P_min 4359 47 1654 61.6 2827.4 1.556
3 Mx_max 4359 47 1654 70.1 2826.7 1,605
4 My_max 4359 47 1654 61.6 2827.4 1.556
EXTREME EVENT LIMIT STATES
1 P_max 500 105 1193 254.3 2933.5 2,231
2 P_min 3567 46 1388 140.8 3566.4 2.387
3 Mx_max 3567 46 1388 135.3 3554.5 2,46
4 Mirnax 3567 46 1388 140.8 3566.4 2,387

3. Column Ties

$.5.7.4.6,8.5.10.6.3,85.10.11.4.1d - e

Bridge is in seismic zone Sz 1

Area of concrete core measured out-to-out of ties Ac 0.622|m2

Tie diameter Dtie 16|mm?2

Cross section area of 1 tie As-tr 0.00020{m?2

Spacing of hoops 5 75imm

Length of reinfocement tie in 1 hoop Ltie 2.78|m

Ratio of ties reinf. in one hoop/ volume of cong. core one pitch spacing

ps = As-tr . Ltie / (Ac * spacing) ps 0.0120

Ratio of spiral reinf, To total volume of concrete core shall satisfy 2 8.5.7.4.6
ps>=045 . (Ag/Ac-1). f'c/ fy =Reql Reql 0.0089|0K
Transverse Reinforcement for Confinement at Plastic Hinges S S.5.10.114.1.d
¥or a circular column "1:applied","2:Not applied"” o |

ps >=0.12 . f'c/ fy =Req2 jReq2. 0.0090|N/A

Length distributed spiral with pitch 75mm below pilecap Ldis - 1,50|m




4. Shear Design

Shear resistance factors v 1.0
Factored shear force Vu T401kN
Required shear capacity Vn = Vu/ ¢v Vn T7401kN
Determine concrete shear capacity
Minimum shear reinforcement will provided in cross section
Therefore B 2.0
0 45.0|deg
Diameter of bored pile D 1.00|m
_ Width of cross section b 1.00|m
dv =0.9*de de = D/2 + Dr/pi()
Diameter of the circle passing through the centers of the long. reinf. Dr 0.79|m
de 0.75|m
dv 0.68|m
Vc=10.083 .5 . sqri(fc) . bv. dv Ve 616|kN
Diameter of Transverse Reinforcement D, i3|mm
Spacing of Transverse Reinforcement 5 75[mm
Area of a transverse reinforcement within distance "s" A, 339|mm2
Angle of inclination of transverse reinforcement to longitudinal axis o 90|deg.
Effetive shear depth, d,
Alternative 1. dyy = Mi/(A)
Normal fiexural resistance Ma 3555|KNm
‘ d 231|mm
Alternative 2: dyz = 0.9d, d, =Df2 +D/n 752|mm
oy 677|mm
Choice value ofddﬁ ("1"=dy, "2"=d\) d, 231|mm
. Afd(cot go + cot go) sin o
Norminal shear resistance of Reinforcement e 8 418[kN
Vn1 = Vc + Vs 1034 kN
Vo = 0.25F b4, 17331kN
Vi 1034|kN
Conclude 0K




SPACE PILE FOUNDATION ANALYSIS PROGRM
Turbo BASIC '

PROJECT: : Abutment AZ - ORB23

INITIA DATA

Kn = 3.34 Ax = 6.00 By = 12.60 Cz = 2.00
E v.uon = 2944008 E r.uon = 2944008 E v.nen = 2944008 E r.nen =
2944008
Mg = 150 (t/md) Md = 150 (t/m4) m = 600 (t/md)
LOAD COMBINATIONS
COMB. Hx Hy P Mx My Mz
1 555,00 0.00 2177.00 -147.00 1492.00 0.00
2 373.00 0.00 1597.00 -137.00 1081.00 0.00
3 536.00 6.00 2109.00 -178.00 1395.00 0.00
4 354.00 6.00 1529.00 -169.00 984,00 0.00
5 372.00 5.00 1627.00 -143.00 987.00 0.00
6 440,00 26,00 1964.00 -178,00 724.00 0.00
7 440.00 26,00 1384.00 -168.00 961.00 0.00
PROPERTIES OF PILES
PILE Lo H Bpx  Bpy a B cday Fo Io Po Co ct
1 0.00 26.00 1.404 1.404 1.00 1.000 0.000 0,785 0.0928 0 2906250 1453125
2 nt
3 n t
4 nt
5 n t
6 n t
7 n t
PILE COOQORD,
PILE X Y Phi ¥i
1 2.00 4,90 0.000 0.00
2 2.00 1.50 0.000 0.00
3 2.00 -1,90 0.000 0.00
4 2.00 -5.30 0.000 0.00
5 -2.00 -5.30 0.000 0.00
6 -2.00 -0.20 0.000 0.00
7 -2.00 4,90 0.000 0.00
DISPLACEMENTS
CCOMB. X Y 2 Fix Fiy Fiz
1 0.01243 0.00018 0.003564 =-0.000062 0.000890 0.000088
2 0.00840 0.00014 0.002625 -0.000048 0.000615 0.000059
3 0.01196 0.00030 0.003460 -0.000065 0.000840 0.000087
4 0.00793 0.00026 0.002521 -0.000052 0.000565 0.000058
5 0.00828 0.00024 0.002690 -0.000051 0.000573 0.000060
o 0.00936 0.00069 0,003302 -0.000068 0.000494 0.000077
7 0.00974 0.00066 0.002244 -0.000054 0.000654 0.000076




PILE COMB.

1

Nmin
Nmax
Q2max
Q3max
Mlmax

LdoeWhhRPRrdJoobsWhE - osWNDE IO & W NREoOB WP, W R IO s Wwh P

PILE

R s

N

444.
322,
429,
307.
321,
363,
300.
427.
309.
Al12.
293,
307.
345,
285.
411,
296.
394,
.53
294,
327.
271.
394.
283.
377.
.58
280.
309,
256,
114,

89.
12

87.
100.
153,
.99
139.
.02
138.
108.
120.
181.

12,
164,
l28.
165.
129,

279

265

112

50

109

141

COMB.

2w e e

30
05
65
44
48
62
49
78
08
17
49
8l
53
93
27
11
70

14
44
38
75
15
23

47
35
82
58
57

67
20
91

36

93
59
70
05
82
13
47
14
52

.20
208.
94,

18
66

50

444

444

Q2

-15.
-50
12,
-48
-50.
-60.
-60.
~-73.
-49,
~70.
-46
-49
-58.
-58.
-71.
-47,
-68
-45
-47.
-56.,
-56.
-69,
~46,
~-66.
-43
-46.
-54,
-54.
-69
~46,
-66
-43.
-46
-54
-54,
-1z,
-48
-69.
-46.
-48.
-57.
=57
-75.
-50
-72.
-48.
-50.
-60.
~-60.

.99
444,
.30
50.
.30

30

29

FPORCES ON PILES

47

.68

97

.19

67
42
15
32
25
86

.19
.20

56
29
18
81

.76
.39

73
69
44
03
37
65

.98

27
83
58

.03

37

.65

98

27
.83

58
25

.53

81
09
47
63

.36

47

.69

97
19
67
42
15

Q2

-54,
-75.
-75
-54,
=75

Lo
[

OFFMNNOOOCOM

|
COCORPRNMNOOOORPRNMOOO

.14
17
.29
.07
.10
.59
. 60
.14
W77
.29
.07
.10
.59
.60
.14
LT
.29
.07
.10
.59
.60
.14
L7
.29
.07
.10
.59
.60
.39
.92
.18
.72
.63
.78
.78
.39
.92
.18
.72
.63
.18
.78
.39
.92
.18
.72
.63
.78
.78

=
E—\

OO ORRPRHN OO EOREFEHROOREOR PROORORPROOFORREFOORPRORPPEOORPOM

.368
.919
. 344
.895
. 936
.188
.183
.368
.919
. 344
.895
. 936
.188
.183
.368
L9189
.344
.895
.936
.188
.183
.368
. 919
.344
.895
.936
.188
.183
.368
.919
.344
.895
.936
.188
.183
.368
. 919
.344
.895
. 936
.188
.183
.368
.919
. 344
.895
. 936
.188
.183

SUMMARY OF FORCES

58
47

.47

58

.47

.78
.14
.14
.78
.14

e

.183
.368
.368
.183
.368

L7
.431

{?02

. 360
.768
.676
.106
V777
.431
.702
,360
.768
.676
.106
V777
,431
.702
.360
.'768
.676
.106
L7777
.431
.702
. 360
.768
.676
.106
.746
. 950
.706
.907
.696
.339
L7477
.746
. 950
.706
.907
.696
.339
.747
.746
. 950
.706
.907
.696
.339
747

M2

=10
04
301

T k0

P

.747
L177
Y
747
L

M3

168.
112.
163.
107.
113.
141,
136.
163.
109,
158.
104.
110.
136.
131,
157,
105,
152.
100.
106.
131.
126.
152.
101.
147.

96.
102,
127,
121.
152,
101.
147,

96.
102.
127,
121.
160.
107.
155.
102.
108.
1314.
128,
leg.
112.
163.
107.
113.
141.
136.

633
759
653
780
957
511
046
089
036
206
154
163
697
251
545
313
759
527
369
884
456
001
589
312
201
575
070
661
001
589
312
201
575
070
661
317
174
483
341
266
290
854
633
759
653
780
957
511
046

M3

121.
le8.
168,
121.
168.

661
633
633
661
633




M2max
M3max

1oy s W

5

7
1

50,99
444.30

-54.,58
-75,47

CHECKING CALCULATI
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BORED PILE CAPACITY CALCULATION

Package: A o ————————————————————
Bridge name: IR B2 o ————————————————
Abutment/ Pier: AbutmentA1

Bored hole name: HORst-M _________________
1. INPUT DATA

Ground Level EL1

Bottom of pile cap Level E£L2

Bottom of Pile Tip Level EL3

Water Level EL4

Pile Length L

Length of belled end: Ls

Diameter of drilled shaft D,

Tip diameter of drilled shaft Dy

Plle Cross-Sectional Perimeter P

Pile Cross-Sectional Area A,

Pile Tip Cross-Sectional Area A,

Spacing of pile : $

Factor of group pile n

‘Pile Goncrete Strength fe

Concrete Unit Weight Yo

Effective Unit Weight of Soil layer over Top-Pile Vo-eff

Effective Soil Overburden Pressure at bott. pilece  Pq

Embedment of drilled shaft Dy

2, CALCULTION

2.1. Resistance Factor (22TCN272-05: Table 10.5.5.3 & Handbook)

trength Timit state xtreme limit state
For Clay |For Sand |For Clay |For Sand

Resistance Factlor

ide Resistance 0.65 0.65 1.00 1.00
ase Resistance 0.65 0.50 1.00 1.00
2.2, Shaft Resistance
For Cohesive soil: (Using the « - Method) (22TCN272-05: 10.8.3.3.1)
The normal unit side resistance: g =0 Sy
where: 8, : Mean undrained shear strength
o : Adhesion factor
The following portion of a drilled shaft shall not be taken to contribute to the development of resistance through skin friction:
Top length of shaft: = 150 m
Botlom length of the shaft: = 1.00m
For Cohasionless soil: {22TCN272-05: 10.8.3.4.2)

("1" = Touma and Reese, "2" = Meyerhof, '3" = Quiros and Reese, "4" = Reese and Wiight, "5" = Reese and C'Neill)

a, ' Vertical effective stress (Mpa)

O : Friction angle of sand (DEG)

K : load transfer factor

Dy - Embedment of drilled shaft in sand bearing layer (mm)
b : Load transfer coefficient

z : depth below ground {mm)

File: Capacity-BoredPile (Soil)-ORB23-PKGS - ORB08-A1 Printed: 7/21/2013 1:12 PM Page: 1 of 2




o g thvale- Layer |Thicknessy  Soil Type Nspy o S,
E [, [Number| (m) |*1"=sand, “2"=Clay (deg) | (xPa)
N 1a 1.16 2 Clay 5 - 38.3
s 2b 2.50 2 Clay 8 - 50.0
4a 0.50 1 Sand 60 45.00 -
=10 1 - - - - -
£ - - - - .
8% 1 - - - - -
8 - - - - - -
-20 A - . - - - -
4b 2.00 1 Sand 685 45.00 -
25 5b 8.00 1 Sand 65 45,00 -
5b 8.00 1 Sand 65 45.00 -
5b 3.84 1 Sand 65 45.00 -
-30 1 End pile | 26.000 1 Sand 65 45.00 -
Total @, = Negative Skin Friction(DD) = ...
Positive Skin Friction Q, =
2.3. Tip Resistance
For Cohesive soil:
The normal unit tip resistance: =N S, <40

for which: N, = 6[1+0.2(Z/D)] < 9 where: Z is penetration of shaft

The value of S, shall be determined from the results of in-situ and/or laboratory testing of indisturbed sample

obtained within a depth of 2.0 diameter below the tip of shaft.

If the soil within 2.0 diameter of the tip has S, < 0.024MPa, the value of N, shall be reduced by one-third,
With S, > 0.096MPa with D > 1900mm, and for wich shaft settiement will not be evaluated, the value of g, shall be
reduced to gy, as follows: Qer = ApFe

for which 760

F et <10
" 7 12.0aD, + 760b

a =0.0071+ 0.0021 Di £ 0.015
p

b=1.45,{2.08, with 0.5<b<1.5

For Cohesionless soil: @
= = d Wrigh

t, "4" = Reese and O'Neili)

¥y Akl
057 EURIIEHA

Extreme
4713

Streﬂgth
2357

2.4. Bearing Capacity of Plie

Strangth limit state | Extreme limit state
{KN) (Ton) (KN} {Ton)
Pile Structural Capacity: Qr = p*0.85%0.85' A, 12768 1301 17024 1735
Deducting Pile Weight PW -300 -31 -300 -31
Soll Bearing :
Bearingiresistanceloiisingleshilets:
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BORED PILE CAPACITY CALCULATION

Package: B2 s

Bridge name: DR B2 o ——————————————
Abutment/ Pier: AbutmentA2

Bored hole name: ORB2F-A2 | e
1. INPUT DATA

Ground Level EL1 = .300
Bottom of pile cap Level EL2 = -0.500
Bottom of Pile Tip Level EL3 |[|= -28.500|m
Water Level EL4 ||= 0.800|m
Pile Length L = 28, 000rm
Length of helled end: Ls = 0.000|m
Diameter of drilled shaft D, = 1000 |mm
Tip diameter of drilled shaft Dy 1.00 Fm
Pile Cross-Secticnal Perimeter P = 3,142|m
Pile Cross-Sectional Area Ag 0.785|m2
Pile Tip Cross-Seclional Area A, ||= 0.785|m2
Spacing of pile : 5 = 3.300 "
Factor of group pile n

Pile Concrete Strength feo

Concrete Unit Weight Yo

Effective Unit Weight of Soil layer over Top-Pile Yo-off

Effective Soil Overburden Pressure at bott. pilece Py

Embedment of drilled shaf D,

2. CALCULTION
2.1, Resistance Factor

Resistance Fact
For Clay |For Sand |For Clay |For Sand

[Side Resistance 0.65 0.65 1.00 1.00

Base Resistance 0.55 0.50 1.00 1.00

2.2, Shaft Resistance
For Cohesive soil: (Using the o - Method) (22TCN272-05: 10.8.3.3.1)
The normal unit side resistance: s =a Sy ‘

where: S, : Mean undrained shear strength

o : Adhesion factor

The following portion of a drilled shaft shall not be taken to contribute to the development of resistance through skin friction:

Top length of shaft: = 1.50m

Bottom length of the shaft: = 1.00 m
For Coheslonless soil: (22TCN272-05: 10.8.3.4.2)
{"1"= Touma and Reese "2v= eye of “3" = Qufros and Reese, g = Reese and Wright, "5" = Reese and O'Ne:ﬂ)

Uncorrected SPT blow count (Blows/300mm)

o, : Verlical effective stress (Mpa)

@ : Friction angle of sand (DEG)

K : load transfer factor

Du : Embedment of drilled shaft in sand bearing layer {mm)
b : Load transfer coefficient

z : depth below ground {mm})

Fite: Capaclity-BoredPile (Soil)-ORB23-PKGS - ORB08-A2 Printed: 7/21/2013 1:12 PM Page: 1 of 2



o @ NValue Layer |Thickness| Soll Type Nger O '8y,
o 110 Number| (m) |"1"=Sand, "2"=Clay (deg.) | (kPa)
1b 2.40 1 Sand 5 30.83 e
5 2¢ 8.00 2 Clay 6 -] 2s0 .
4a 3,30 1 Sand 65 | 4500 | - .+ [
AN S R o
3 | - - - - -
e - . - - - -
3 - - - - -
20 1 - . - - -
4c 4,00 1 Sand 65 | 45.00 -
25 4 4c 4.00 1 Sand 65 | 45.00 -
4c 3.00 1 Sand 65 45.00 -
5a 3.30 1 Sand 65 45,00 -
-30 End pile | 28.000 1 Sand 65 45.00 -
Total Q, = Negatlve Skin Friction(DD) =
‘Positive Skin Friction Q= .
2.3. Tip Resistance ,
For Coheslive soil: i
The normal unit tip resistance: 9. =N:8,54.0
for which: N, =6[1+0.2(Z/D)] < 9 where: Z is penetration of shaft

The value of S, shall be determined from the results of in-situ and/or laboratory testing of indisturbed sample
obtained within a depth of 2.0 diameter below the tip of shaft.
If the soil within 2.0 diameter of the tip has S, < 0.024MPa, the value of N, shall be reduced by one-third.
With S, > 0.096MPa with D > 1900mm, and for wich shaft settlement will not be evaluated, the value of g, shall be
reduced to ¢, as follows: Opr = 9pFr
for which 760
F=em————x
12.0aD, + 760b

a =0.0071 + 0.0021 DA <0.015

[
b=1.45,2.05, with 0.5<b <15

For Cohesionless soil: | Z !]
{"1" = Touma and Reese, "2"=
R R | ToT B T
T
R

i

1.0

el

{ O'Neill)

e

’LA)
1] £6

onsistency: |

an 1270mm, g, shou

Strength
2233

Extreme
4465

2.4, Bearing Capacity of Pile

Strength limit state | Extreme limit state
{KN) (Ton) {KN) {Ton)
Pile Structural Capacity: Q= p*0.85%0.85* *A, 12768 1301 17024 1735
Deducting Plle Weight PW -323 -33 -323 -33
Soil Bearing Capacity: Q, =(Q,+Q, )+DD+PW 7034 717 12026 1226
i Plle’Group:: 86

File: Capacity-BoredPile (Soil}-ORB23-PKGS5 - ORB08-A2 Printed: 7/21/2013 1:12 PM Page: 2 of 2




6 LRB12a




Table of content - L.rb12a Bridge

A. Substructure design
1. Abutment A1
2. Pier P2
3. Pier P3
4. Bored pile capacity

B. Miscellaneous
1, Expansion joint




MINISTRY OF TRANSPORT

VIETNAM EXPRESSWAY CORPORATION - PROJECT MANAGEMENT UNIT NO.85

DA NANG - QUANG NGAI EXPRESSWAY DEVELOPMENT PROJECT
PACKAGE: A2

BRIDGE
LRB 12A

CALCULATION SHEETS
SUBSTRUCTURE




MINISTRY OF TRANSPORT

VIETNAM EXPRESSWAY CORPORATION - PROJECT MANAGEMENT UNIT NO.85

DA NANG - QUANG NGAI EXPRESSWAY DEVELOPMENT PROJECT
PACKAGE: A2

BRIDGE
LRB 12a

CALCULATION SHEETS
SUPERSTRUCTURE




Da Nang Quang Ngai Expressway project

BRIDGE
LRB 12a

CALCULATION SHEETS
ABUTMENT A1

2013




Table of content

1.Structure dimensions and l.oads
2. Foundation analysis
3. Eiements checks



Da Nang Quang Ngal Expressway project Item. Eng. Date. Sign,
LRB 12a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise

Assumptions :

1. Bridge is considered to be in seismic with acceleration cosff.
2. The Design of the Abutment accords with Specification for bridge design 22-TCN-272-05

and AASHTO LRFD 2004 for reference

3. Design live load: HL-93 and lane loading 9.3 KN/m

Input :
Level Tableiat center of abutment)
Level of top of headwall HTwlL 7.867 m
Level of top of bearing BTL 5.742 m
Level of top of stem abutment HTL . 5.502 m
Leval of top of footing FTL 1.500 m
Level of bottom of footing FBL «0.500) m
Ground level GL 2.600 m
Lowest water level HWL -0.490 m .
Skew angle [+ 0.00 deg
Material Unit Waights : -
"+ Unit Weight of Reinf. concrete _ " Yo = 245 kNim®
* Unit Weight of Soil Yi = 18.0 kN/m®
» Unit Bouyancy Weight of Soil Yaho = 8.2 kN/m*®
« Unit weight of asphalt conarete - Ya = 22,1 kN/m®
LLoads from substructure .
Abutment dimensions VERTICAL VIEW IBearingﬁfype: | ““MOVE__|
n L, 7 w . N
1 by b,
GIL
g E_ - d; 4
| e I e e e ———— — i ——— wt—d. |
1™ e ] T ?
..f_ 1 ]
L 1 i
d i
h bs : d,
1
]
, b, a Ly b
' A }
e RN -
c i ) : :
| ] [
f — [
TEem—— d,
b
d
[
r ‘ r2
PLAN VIEW
N
~
Center of bridge €= — — —phg—— P — =W ———-
a
Axis Xo e
N
N CAxis Yo
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Da Nang Quang Ngai Expressway project Item. Eng, Date. Sign.
LRB 12a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
ABUTMENT DIMENSIONS {IN METRES)
ltem Symbol Value item Symbol Value
 Height of stem h 6.300[ Horizontal Dimension by 2.200
Footing Width b 6.000{ Horlzontal Dimension by 0.300
Sterm Width a 1.500| Vertical Dimension dy 0.930
Footing Depth d 2.000| Vertical Dimension d, 2,200
 Footing Slope f 0.000] Verttcal Dimension da 3170
Width of stem at bearing n 1.000| Vertical Dimension dy
 Ballast Wall Height i 2.275| Vertical Dimension ds, 0.150
Ballast Wall Thickness ot 0.500| Vertical Dimension dg 1,200
Wingwali Length ] w 5.200| Vertlcal Dimension dy
Soil Cover at Toe c 1.000| With of bearing pad m 0.775
Girder Reactlon g 0.530{ Wingwall Thickness C o ut 0.500
Horizontal Dimeansion b4 2.000{l Wingwall Thickness u2 0.500
Horizontal Dimension bs 2.500i| Distance to ¢l of pile M 1.000
Horizontat Dimension ba 2. 500l Distance to cl of pile 12 ~ - 1.000
. . cos (c) = 1.00
Slope front of abutment - ‘ ¢l = 0.00 m
. - hl = 0.00 m
Width of Abutment 12600 m
Width of abutment {inclined direction) - 12.600 m
Height of Abutment 8,37 m
Distance from CG of footing to edge of Abutment 3.00m
' ' Surcharge
Girder D, L+I-
D
+H . .

Sign Coavenlion

b M AN

|

1

|

o

+y o l
- i
|

|

I

[

|

|

0.5H
|
| i )
! 1 -l - -l
Surcharge KaveH
1. Self weinht of Abutment (DC}
Area Length Force Tl Arm™@ Moment
Description . im41 (m) {kN) (m) {m) {kN+*m)
SW of Abutment (DC)
Section A1 4.000 12.600 1235 1.000 2.000 2470
Section A2 - 12.600 - 1.333 1.667 -
Section B1 3.000 12.600 926 2.750 0.250 232
Section B2 6.038 12.600 1864 2.750 0.250 486
Section C1 5,000 12.600 1544 4,750 -1.760 -2701
Section C2 - 12.600 - 4.333 -1.333 -
Section D 1.138 12.600 351 3.250 -0.250 -88
Section E11 2.325 0.500 28 4.750 -1.760 -50
Section E12 13.425 0.500 164 4.750 -1.750 -288
Part extra stem - . - 5417 -2.417 -
Section F11 2.640 0.500 32 7.100 -4.100 -133
Section F12 - 0.500 - 5.850 -2.850 -
Section F13 -0.694 0.500 -7 7.100 -4.100 30
Seclion F2 2.420 0.500 30 6.733 -3.733 -111
Section G1 . 0.135 12.100 40 3.650 -0.650 -26
Section G2 0.045 6.300 7 3.6560 -0.650 -5
Bearlng seais (wiseal= 0.80m} 0.116 4.000 11 2,530 0.470 5
Curbs +Handrail on Abutment 0.55 5.200 70 5.600 -2.600 =182
Total SW of Abutment (DC} 6295 -380
Tranverser moment 55 6,175 338
Notes: 1 Disfance ‘X s measured horizontally from Joe of Retalning to CG of Section
{ 2 Moment'Aim' is measured from GG horizontally and from Underside of Footing Vertically.
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Sign.

77777777 Da Nang Quang Ngm Expressway project Item. Eng, Date
LRB 12a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
2, Earth on Abutment (EV
Area Length Force yin Arm‘? Moment
Desctiption {2 {m) {(kN} {m) (m} (kN-m
Earth on Abutment (EV)
__Section E1 15.75 12.100 3430 4.750 -1.750 -6003
_Section E2 - 12.100 - 5.167 -2.167 -
Section E3 - 0.500 - 6.000 -3.000 -
| Section Ki 2.000 12.600 454 1.000 2,000 -
Section K2 - 12,600 .- - 3.000 -
Section K3 - 12.600 - 0.667 2.333 -
Total Earth on Footing 3884 ~-6003
orizontal Earth Pressure on Abutment (E
To be safe, horizontal earth pressure at front tace of abutment may be neglected.
Honzontal e_ar__th pressure at behind face of abutment shawl_lv Eg conSIdered
: ) - 2
sin © +
/\M Ka = 2 v
N I.[sin © 6.sin( O - 8)}
T ’ . ~
= rolie [sin(o' ,+8).sin( §' y—P)
S \ sin(6 - 8).sin( 0 + )
« Height for horizontal earth bressure H = 837 m
« Width for horizontal earth pressure W = i2.6 m
» Density of Soll ' ¥s = - 1835 kg/n®
s internal Friction Angle of Soil P = . 30.0 deg
« In¢line angle of back face wall - 9 = 90.0 deg
» Friction angle between filt and wall & = 10.0 deg
« Incline angle of fill soil B = 0.0 deg
« Gravitational acceleration g = 9.81 m/s®

+ Basic sarth pressure
p = K.ys. g. Z.10%-8 (Mpa, Z:mm)

K: taken as Ka (assume wali move or deflect sufficiently to reach minimum active conditions)

Horizontal earth pressure;
«Ea=0,5p. Z.B. 103 (kN)
«M=Ea. 0,4H

4. Earth Pressure on Abytment due to Surcharge (ES)

Equivalent height of soil for highway loading taken from Table 3.11.6.2.1

H= 1.50m heq= 17 m
H= 3.00m heg= 1.2 m
H= 6.00m heq= 076 m
H= 9.00m heg= 0.61 m
H= 8.37m heq= 0.64 m

« Vertical force

= Horizontal force

Mo=ky,gh10°

Page 3 of 5
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Ka

]

2.469
0.308
0.046 Mpa

2449 kN
8196 KNm

{Linsar interpolation)

ESv
av

M

ESh
eh

M

nnu

nouwu

364 kN
-1.75 m
-637 kNm

376 kN
418 m
1571 kNm




Date. _

Da Nang Quang Ngai Expressway project Item, Eng. Sign,
LRB 12a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise

5. Earthquake effects
Bridge is located at:

According to TCXDVN 375:2006 and 29TCN272-05, bridge Is in seismic zone 1 and acceleration coefficient as below
0.0580 g

+ Peak ground acceleration cosfficient A =

5.1, Selsmigc active laterai Earth pressure (Exe)

+ Backfilt slop angle

= —

0.0 deg
0.0 deg
30.0 deg
10.0 deg
0.087 '
0.035

» Slops of wall to vertical =
« Angle of friction of soil ¢ =
» Angle of friction batween soll and abutment & =
« Horizontal acceleration cosfficient kh =
» Vertical accaleration coefficient kv =
= Angle 6 = arctan{k  (1-K,)) o =
. - . -2

X cos*(p—6-P) |, [sn@+8).sin@=0-

AE = X
cosB.cos® fcos@ +B+0) Ycos@+B+6).cost —P)

°‘Selsmic active lateral Earth piressure coefficient -

cEpp=0,6. 9. v. H2 . (1-kV) . Kag. 10%9  (KN/m)

» Selsmic active lateral Earth pressure coefficient
Magz Eag*0.3H+(Eag - Es)"0.6H

Eaxsis the static component of ssismic active pressure calculated with 8 = kv =0 .

5.2.‘Earthgu.lake effects to abutmant (EQ) -

Seismic fofce for substructures: elements ‘above gi'ound Fh= Csm* W: elements un

KAE.

EAE
MAE

5.2'deg

0.37

2807 kN
7946 KNm

der ground Fh = A*S"W

<A 11.11.1>

« Soil profile type - Soll type 1
- » Site Coefficients. ] = 1.0
“+ Elastic Seismic Response Cosfficlent 2.5A = - 0.145
Csm = 1.2*A*S/ Tm"2/3 < 2.5"A Csm = 0.088
« Period of vibration of the fundamental mode )
Tm = 2*pi()*sqri{m/k) : Tm = 0.703 s
Area Length Force x{ Arm@ Moment
Decription - (m?) {m} {kN) {m) {m) (kN-m)
Section A1 4.000 12,600 109 1.000 109
Section A2 - 12.600 - 2.000 -
Section B1 3.000 12.600 82 1.000 82
Sectlon B2 6.038 12.600 164 4.013 658
Section G1 5.000 12.600 136 1.000 136
Section C2 - 12.600 - 2.000 -
Section D 1.138 12.600 3 7.163 221
Sectlon E11 - 2.325 0.500 3 5.700 14
Section E12 13.425 0.500 14 2.550
Section E2 - - - 2,000 -
Section F11 2.640 0.500 3 5.700 16
Sectlon F12 - 0.500 - 5.100
Sectlon F13 -0.594 0.500 -1 6.435
Seclion F2 2.420 0.500 3 6.637 17
Seclion G1 0.135 12,100 4 5.587 20
Seclion G2 0.045 6.300 1 2.550 2
Total EQ of Abutment Selfwelght 547 1275
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Da Nang Quang Ngai Expressway project Item, Eng. Date. Sign.
LRB 12a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
6. Braking Force(BR)
Take 50 % Braking Force for this Abutment (Free Bearing)
+ Number of lanes n = 3 lanes
« Multiple presence factor m = 0.85
« Take 25 % of Truck load
BR = 26% *n * m * (2*145+385) BR = 104 kN Long. Axis
» Acting at 1.8m higher of road face e = 8.1m
Al Top of foundation Mlong = 839 KNm
At Bottom of foundation Miong = 1046 KNm
7. Centrifucat Force , CE { 3.6.3)
- Plan of bridge (1:"straight",2: "Curve"} 1
» Deslgn Speed v = 120 km/h
v = 33.3 mis
R - m
C = 4/3%V¥/gR) o c -
Acting at 1.8m higher of road face
CE=n*m*(2*145+35)*C CE = 0.00 KN
e = 8.10m :
Mtrans = 0.00 KNm Trans. Axis
8, Water_L.oad (WA} NA
8.1. Buoyanc Abutmen
« Heightest water Level -+0.49
Area Length Fotce xM Arm*? Moment
Description L mA {m) {kN) {m} {m) {(kN-m)
Bouyancy on abutment )
Section A1 0.02 12.600 -2 1.000 2.000 -5
_Section A2 - 12.600 - - - 3.000 -
Section B(B1,B2) - 0.02 12.6G0 -2 2.750 0.250 -0
Section C1 ' 0.03 12.600. -3 4,750 -1,750 5
Section G2 - 12.600 - - 3.000 -
Section E2 - 1.000- - - 3.000 -
Section E1 - 1.000 - 4.750 -1.7560 -
Section F2 - 1.000 - 4.280 -1.280 -
Total Bouyancy -7 -
8.2 Buoyancy of Earth on Abutment
Area Length Force yin Arm'@ Moment
Description im*} {m) {kN}) {m) (m) {kN*m}
Bouyancy of earth oh abutement
Section E2 - 11.600 - - . 3.000 -
Section E1 - 11.600 - 4.750 -1.750 -
Section K2 - 12.600 - - 3.000 -
Sectlon K1 - 12.600 - 1.000 2.000 -
- Sectlon K3 - 12.600 - - 3.000 -
Tofal Bouyancy - -
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
LRB 12a BRIDGE Design
DETAIL DESIGN ' Check
ABUTMENT Al Revise

B

Il.Loads from superstructure

Item Sign Value Unit
Span length _ o Lst [ ..3300 m
" Span between bearings o CLs T T3ez0l T m
_BridgeWidth e w 1275 m
Number of girders Ny ~_5.00]| Girders
T o Ha ~185f m
__Deckslabdepth L Hd 0,227 m
Asphalt depth Hoao 0.08 m

1.Dead lcads {DC}: One span at abutment

item | Sign [ Value [  Unit
1.1.Girders : ]
__Sum of girders welght . DG 3347.93 kN
Precast Planks _ [8]¢ 473.46] kN
. Diaphragm . _ ) DC 380.73 kN
Total : DC 4202.11 kN
1.2.Dack stab. ] )
Deck slab ' ] DC - | 2284.12] kN
1,3.Pavemsnt —
Asphalt concrete - [ DW | 685.54] - kN
1.4 Parapet : ) ] -
Parapet + medlan | DC [ 889.35] . kN
2.Live load (LL);
2.1, Live {oad
, 145 145 35 kN
Truck '
_ 43 43 m
Tandem
110 110 kN
1.2 m
Lane load
W, 9.3 KN/m
Pedestrial Whpd= 0.0 kN/m2
[[Considerate structure as a simple span
Reactlon Influence 32.20 m
1 L’,/__//
Number of lanes n 3
Multiple presence factor m 0.85
Dynamic foad allowance 1+ 1.25
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Da Nang Quang Ngai Expressway project Item, Eng. Date. Sign.
LRB 12a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
Reaction = [{1+IM}*Yehicle + Laneload]*n*m
Truck P1i(kN) P2(kN} P3(kN) Sum(kN){ Total{(kN})
Axle load 145 145 35
Influence value 1.000]  0.866|  0.733 7
Reaction 145.0 125.6 25.7 296.3 044.4
Tandem P1(kN) P2(KN) Sum(kN)| Total(kN)
Axle load | 110 110 .
Influence value B 1.000 0.963 B
Reaction 110 105.9 215.9 688.2
tLane load Wi(kN/m) Total(kN)
Value 2.3
Influence value 16.1 ~
Reaction 149.7 381.8
Pedestrian Wdb{kN} Totai(kN)
Reaction 0.0 0.0
3 Earthquakse effects on superstructrue (EQ)
Force from supersiructure due to EQ EQ = 355 kN
4,Uniform Temperature, Srinkaged Creeg[TU+SH&CR)
Bearing displacement due to uniform temperature and shr]nkage creep - Al = 00286 m
Shear maodulus G G = 1 MPa
Bearing area A . = 0175 m2
Height of elastomerlc layers hirt 0.084 m
Number of bearing nb = - § bears
Horizontal force due to TU+SHACR )
Acting at top of bearing - H G.A. Aulhn Hx = 271 kN
5.Wind loads (Ws)
§.1.Tranverse wind on superstructure ;WS}
Wind zone Zone Iil
Basic 3 second gust wind Vb = 53.00 m/s
Correctlon factor s = 1.09
Design wind velocity A = B57.77 mfs
Drag coefficient Cd = 1.40
Overall width of bridge b = 1275 m
Depth of supersiructure{including solid parapet) d = 284 m
b/d = 4.33
Windy obstructed area of superstructure At =  97.08 m2
Transverse wind load .
Pp = max(0.00068V2.CyA,1.84) = Hy = 2722 kN
Longitudinal wind load
Fws = 0.25Pp = - Hx = 680 kN
§.2.Wind load on vehicles (WL}
Transverse wind load on vehicle Hy = 2475 kN
Longitudinal wind load on vehicles Hx = 2475 KN
(At 1.8m from surface)
6.Combinations
Loads from superstructure to Abutment
l.oads at bottom of stem Vertical Longltudinal Tranversal
Sign N X Hx Zy My Hy y Mx
Loads {kN) (m) (kN} {m) (kN*m) (kN} {m) {kN+m)
~ Glrder+Deck+Parapet [o]e; 3693 0.22 B 812
Pavement DW 343 0.22 75
Liveload LL 1326 0.22 292 0.48 630
Pedestrian PD . - -
Wind on Struc. WS 34 4.18 142 138 4.18 568
Wind on veht. WL 12 10.38 128 25 10.38 257
Eearth quake EQ 178 4.18 741 107 4.18 445
TU+SH&CR TU+SH&CR 135 4.18 565
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Da Nang Quang Ngai Expressway project Item, Eng. Date. Sign,
LRB 12a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
([Loads at bottom of pllecap Vertical Longitudinal Tranversaj
Sign N X Hx - My Hy y Mx
Loads (kN) {m} (kN) {m) (kNm) {kN) {m) {kN+m)
Girder#Deck+Parapet |  DC 3693 0.47 ~ o 1736 . .
_Pavement | DW | 343 047y .16 I
_LiveLoad L 1326 047 G23| {048 630
Pedastrian N PD_ | . - - - - -
""Wind on Struc.  ws 34 e8| 210 138 618 | 840
" Wind on vehi. WL T 12 12,38 153 251 1238 306
" Eearth quake __EQ 178 6,18 1067 107 6.18 658
TU+SH&CR TU+SHECR, 136 6.18 836 -
Loads Load combinations
Sign Str-1A Str-IB Str-HIA Str-lllB Ser-l Ext-1A . Ext-1B
_Girder+Deck+Parapat DC 1.25 0.90 1.25 090l . .1.00 1.26 0.90
" Pavement DW 1.50 0.65 1.50 0.65 ._1.00 1.50 0.65]|
LiveLoad LL 1.75 1.76 1.35 1.36 1.00 0.60 _0.50
Pedestrian PD 1.75 1.75 1.35 1.35 1.00} - 0.60 0.50
_Trans. wind on Struc. WS 0.40 040 030 °
__Trans. wind on vehi, WL 1.00 1.00 1.00
Eearth quake ) EQ 1.00]  1.00f
TU+SHBCR TU+SHECR 050]- 050 0.50 050 1.00 I
L.oad combinations at bottom of stem
' . Longltudinal Tranversal
 |Lodd combinations . N Hx My Hy CMx
: {kN}) (kN). {kN.m) (kN) ~ (kN.m)_
Strength Str-1A 7451 68 1922 0| 1102
"~ Strength Str-1B - 5867 68 1673 0 1102
Strength Str-lllA 6921 94 1990 79 1334 .
Strength Str-1lIB - 5337] 94 1642 79 1334
Service Ser-i 5362 158 1916 66| 1067
Extreme Ext-1A -'5793 178 -2018 107} - 760
Extreme Exi-1B 4209 178 1668 . 107 780
Load combinations at bottom of pilecap _
] . ‘Longltudinal Tranversal
Loat combinations N Hx My Hy Mx
{kN) . (kN) {kN.m) (k) {kN.m)
|| _Strength Str-tA 7451 68 3920 0 1102
Strength Ste-IB 5887 68 3176 0 1102
Strength Str-IlIA 6921 94 3908 78 1493
Strength Str-1lIB 5337| 94 3164 79 1493
Seivice Ser-| 5362 158 3672 66 1188
Extreme Ext-1A 5793 178 3819 107 973
Extreme Ext-1B 4209 178 3075 107 973



Da Nang Quang Ngai Expressway project [tem, Eng. Date. [Sigh.
LRB 2a BRIDGE Design
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Center of

Axis Xo | —
v N Axis Yo
Axis Y
lil.Load Combinations
1.Loads from subsfructurg
: : Vertical . Longitudinal . Tranversal
Loads at bottom of pilecap Sign N - “Hx My . Hy . Mx
i I (kN) {kN) (kNem) {(kN) (kN+m)

Self weight of Abutment . DC’. 6295 -380 337.825

Solls on pilec ' ) 1T EV 3884 -6003

Ve

Braking Force BR - C 104 1046 -
l[centrifucal Force CE - - - - -
jiBuoyancy of Abutment | waA 7 T

Buoyancy of Earth on Abutment WA - ) ' - -

£ ffects to Abutment | EQ 547 1275 164 382

Eait

Loads Sign Load factors

Str-lA Str-lB | StrlIA | StriliB | Ser Ext-lIA | Ext-IB
Self weight of Abutment DC 1.25 0.90 1.25 0.90 1.00 1.25 0.90
Soils on pilecap EV 1.35 0.0 1.35 0.90 1.00 1.35 0.90
Horizontal Earth Pressure EH 1.50 0.90 1.50 0.90 1.00 0.00 0.00
Vertical Surcharge LSv 175 1.75 1.35 1.35 1.00 0.50 0.50
Horizontal Surcharge LSh 1.75 1.75 1.35 1.35 1.00 0.60 0.50
Braking Force BR 1.75 . 1.75 1.35 1.36 - 1.00 0.50 0.50
[[Centrifucal Force CE 1.75 1.75 1.35 1.35 1.00 050 | 050
[Buoyancy of Abutment WA 1.00 1.00 1.00 1.00 1.00 1.00 | 1.00
Buoyancy of Earth on Abutment WA 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Earthquake effects to Abutment EQ 1.00 1.00
Earthgquake effects to soll = 1.00 1.00
Load Combination at bottom of pllecap
' Longltudinal Tranversal
Load combinations N Hx My Hy Mx
) (kN) (kN) (kN.m) {kN) (kN.m)

Strength Str-IA 13742 4512 7181 0 422

Strength Str-IB 9791 3043 5098 0 304

Strength Str-lllA 13598 4320 6388 0 422

Strength Str-ll1B 9645 2851 4305 0 304

Service Ser- 10536 2028 3793 0 338

Exirame Ext-lA 13287 3594 1632 164 805

Extreme Ext-IB 0336 3594 4466 164 688
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Da Nang Quang Ngai Expressway project Item. |Eng. Date. {Sign,
LRB 125 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise

2. Loats from superstructure

Load Comblnation at hottom of pilecap

Longltudinal Tranversal

Load combinations N Hx My Hy Mx
(kN) (kN) (kNm) | (kN) | (KN.m)

Strength Str-lA 7451 68 3920 0 1102
Strength Str-1B 5867 68 3176 0 1102
Strength Str-lllA 6921 94 3908 79 1493
Strength Str-1HB . 5337 94 3164 79 1493
Service Ser-| 5362 158 3572 66 1188
Extreme Ext-1A 5793 178 3819 107 .| 973

Extreme Ext-IB | 4209 178 3075 107 973

3. Total loads at bottom of pilecap
l.oad Combination at bottom of pilecap .
. Longitudinal Tranversal

|iLoad combinations N Hx My Hy Mx
S {KN) (kN) (kNam) | (kN) | (kN.m)

Strength Str-lA- 21193 4580 11101 0 1525
Strength Str-1B 15658 3110 8273 0 1408
Strength Str-1lIA 20517 4414 10296 79 1915
_[|Sirength Str-llIB_~ 14982 2945 7469 79 1797
Service Ser-l . 15898 | 3086 7366 66 | 1526
Extreme Ext-1A 19080 3771 5451 271 1778
[[Extreme Ext-IB 13545 3771 7541 271 1659
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
LRB 12a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise

IV.Elements chec|
The abutment walls shall be checked at sections 1-1, 2-2, 3-3, 4-4, 5-5

1, Calculate Internal force of sections

s WA

M

+H

W
Sign Convention

DA N
LD \]\ TT

! : \ T
. s \\
/ W %ﬁ% % f \
1L N
Surcharge KarH
1.1 Section 1-1
[’:Loads R ] - Sign Service | Strength | - Extreme |
- Ser-| Str-1A Sir-1B - Ext-l
-Selfweight . - . o]} 1.00¢ 1.25 0.90 .1.25
Horizontal Earth Pressure . - EH 1.00 1.50 0.90
Surchage {Horizontal) LS, 100, |- 178 1.75 0.50
Horizontal Seismic Earth Pressurg ) Ear 1.50
Abuiment eaithquake force . EQ : 1,00
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
{kN) (kN) (KN.m) [V {kN.m)
Selfwelght ] 39 -16
Horizontal Earth Pressure 181 165
Surcharge (harizontal) 229 261
Horizontal Selsmic Earth Pressure 208 160
Abutment earthquake force 34 39 10 12
|Load Combination at bottom of headwall
' a Longitudinal Tranvarsal
Load combinations N ~Hx My Hy- Mx
(kN}) (KN) (kN.m) (kN) (kN.m)
Service Ser-l 391 410 410 0 0
Strength Str-lA 489 673 684 0 0
Strength Str-1B 352 564 591 0 0
Extreme Ext-1 489 460 389 10 12
1.2 Section 2-2
[Coads Sign Service | Strength Extreme |
Ser- Str-1A Str-IB Ext-l
Selfweight DC 1.00 1.25 0.90 1.25
Superstructure Dead Load pe 1.00 1.25 0.90 1.26
Pavement DwW 1.00 1.50 0.65 1.50
Live Load LL 1.00 1.75 1.76 0.50
Braking Force BR 1.00 1.75 1.75 0.50
Horlzontal Earth Pressure EH 1.00 1.50 0.80
Surchage (Horizontal) LS, 1.00 1.75 1.75 0.50
TU+SH&CR TU+SHACR 1.00 0.50 0.50
Horizontal Seismic Earth Pressure Eaxe 1.50
| Abulment earthquake force EQ 1.00
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
LRB 12a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
Longitudinal Tranversal
Unfactored Loads N Hx - My Hy Mx
(kN) (kN) (kN.m) {kN) (kN.m}
 Selfwelght 2255 -180
Superstiucture Dead |.oad 3693 812
_Pavement 343 75
Live Load 1326 202 630
Braking Force 104 839 )
Horizontal Earth Pressure 1388 3499
Surchage {Horizontal) 328 1034
TU+SH&CR 135 565
Horizontal Seismic Earth Pressure 1592 3392
Abutment earthguake force 198 509 166 598
Load Combination at boftom of stem wall ‘
: Longitudinal Tranversal
lL.oad combinations N Hx "My . Hy Mx
(kN) {kN} (kN.m} (kN) {kN.m)
Service Ser-| 7617 1956 6937 | .0 630
Strength Str-1A 10270 2006 10224 4] 1102
Strength Str-IB 7897 2073 7839 0 1102
Extreme Ext-| 8612 2802 7584 166 913
i3 Sectl-on 3-3 \l
2 15 25 L
o™ 1 !
+H { I
| 3o 1
Sign Convend | /-h' A I | P
g Gonyention -
. h L ! X
A r
R1 R2
Table of Load Factors
Loads Sign Service | Strength | Extreme |
Ser-| Str-lA Str-1B Ext-l
Selfweight at front side DC 1.00 1.25 0.80 1.25
Verlical soil on foot at front side bC 1.00 1.35 0.80 1.356
Reaction of piles RE 1.00 1,00 1.00 1.00
Longitudinal
Unfactored Loads Shear Hx My
: {kN} (kN) (kN.m)
Selfweight at front side -1235 -1235
Vertical soil on foot at front slde -454 -454
Reaction of piles Ser-| 12003 17143
Str-lA 16643 24245
Str-1B 12114 17265.
Ext-| 14383 21463
[Eoad Combination at section 3-3
Longttudinal
Load combinations N Hx My
(kN) (kN) {kN.m}
Service Ser-| 10314 15455
Strength Str-IA 14487 22089
Strength Str-lB 10594 15745
Extreme Ext-l 12227 19307

Page 12 of 4




Da Nang Quang Ngai Expressway project ftem. Eng. Date. Sign.
LRB 12a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
1.4 Section 4-4
Table of Load Factors
[l.oads Sign Service | Strength | Extreme |
Ser-l Str-lA Str-iB Ext-l
__Selfweight at behind side b o100 | 1.26 080 | 125
_ Vertical soil on foot atbehindside | pc | 100 | 1356 6.90 13
Surcharge(Vertical) N EV 1.00 1.75 1,76 bS50
Reaction of piles RE 1.00 1.00 1.00 1.00
: Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
(ki) {(kN) {kN.m) {kiN) {kN.m}
Selfweight of behind side . -1791 -2357
Verlical soll on foot at behind side . _-3430 -4288
Surcharge(Verticat) -364 - -455
Reaction of piles Ser-l 3895 1987
~ Str-1A 4550 : 1123
Si-IB 3544 ) 1453
_Ext-). 4698 1736
[Load Combination at section 4-4
i ] Longitudinal ‘Tranversal
Load combinations N Hx . My Hy - Mx
: {kN}) {kN) {KN.m} (kM) (kN.m)
__Service Ser-| : -1691 - -5112 : o
__Sirength Str-lA - : -2957 . 8407 )
| Strength Str-IB L ] . -1792. - | -B323
Extreme Ext-l : . -2354 7226
1.4 Sectlon 5-5 & 66
. Slope of triang pressure | - - - - tap = 5585
Uniform horizontal pressure Lo = 3.56 kN/m2 |
|[Load Combination at section 5-5
Horizontal = =~ Vertical
Load combinations N Hx Mx Hy My
(KN} {kIN} {kN.m} (kN} (kN.m)
Sarvice Ser-l 56 85
Strength Str-IA : 89 134
[Load Comblnation at sectlon 8-6
I_ Horizontal Vertical
L.oad combinatlons N Hx Mx Hy My
(kN} (kiN) {kN.m) (kN) {kN.m)
Service Ser-| 131 a8
Strength Str-IA - 202 138
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Da Nang Quang Ngai Expressway project Item, Eng. Date. Sign.
LREB i2a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
2. Elements Chacking
2.1. Bearing Resistance <§.5.7.6>
The case of absence of confinement relnforcement in the conrete supporting the bearing device
Faclored bearing resistance shall be faken
Pr=¢ Pn=¢. 085 fc. Al.m
Dimension of bearing plate w0 = 775 m
b0 = 0.800 m
Area under bearing device Al = 0.620 m2
Distributed width and length w = 1.000 m
b = 1.026 m
Notational-area A2 = 1.0256 m2
Where supporting surface Is wider on all sides than loades area
) m = sqri{A2/A1) < 2.0 case 1
where loaded area is subjectad te nouniformiy distributed bearing
m = 0.75*sqri{A2/A1) £ 1.5 case 2
Modification factor . case 1 m = 1.286
Resistance factor ' : b = 0.700 <§,5.5.4.2>
Factored bearing raesistance Pr = 14230 KN > Pu
Bearing reaction of approach bridge Pu’ = 5486 kN Ok -
Pu =1.25"DC + 1.5*DW + 1.75*LL :
In case factored applied load exceeds the factored resistance
prowsicn shall be made to resist the bursting and spaliing force in artlcle 5.10.9
Factored bearing resistance shall be faken <8.5,10.8.7.2>
Pr=¢, fn. Ab
fn take the lesser of
fn = 0.7, fol. sqri{A/Ag) and fn = © 27.00 MPa
fn = 2.25. fci : .
Maximum area of the portion of supportmg surface A = 1.025 m2
Gross area of bearing plate Ag = 0.620 m2
Effective net area of bearing plate, Ag minus stud of bearing Ab = 0.620 m2
Nominal concrets strength at time of application fiei = 30 MPa
Factored bearing resistance Pr = 11719 kN Ok
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Da Nang Quang Ngal Expressway project Ttem. Eng, Date, Sign.
LRB i2a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
22TCN272-05; AASHTO LRTD 2nd - 1998
[ REINFORCEMENT CHECKING - HEAD AND STEM WALL 1
MATERIALS
NORMAL CONCRETE -
" fc___|Compressive Strenglh of concrete at 28 days A,
Modulus of Ruplure R EI
_ [Unitweightofcoterete . Tuzhepta.
. PRESTRESSING STEEL
_fpu | Tensile strength of prestressing steel o Mpa 1860]
fpy __|Yield strength of prestressing steel o Mpa 1670
F™ Fp | Modulus of Elasticity Mpa 195000
REINFORCEMENT A,
fy  |Yieldswength i Mpa 400 hs hpss
Es Modulus of Elasticity Mpa 200000 o -
ne Ratio Es/Ec 7 l_.; =] —r- Asfs
Sign  |Parameters Unit Sections
13 | 11 | 22 2 | 22
INTERNAL FORCES AT SECTIOIN
Combination Strength Service Service Strength Extreine
" Qu__|Shear KN o730 1956 2906 2802
Mu  [Flexural Moment kNm 684 410 6937 10224 7584
Ny |Axialload o kN 489 391 7617 10270 8612
T Torsional Motment kNm 0 0 0 .0 4]
- FLEXURAL MOMENT CHECKING :
H Section height o : m 0.500 0.500 1.500 -1.500 1.500
_ds ° |Dis. From comp. fiber fo centroid of comp. Reinf m 0.058 0.058 0.058 0.058 0.058
dix  |Dis. From tens. fiber to centroid of tension Reinf - m 0.058 0.058 0.059(  0.059 0.059
7777777 __ lCovertoreinf ] : | m 0.050 00504 0.050] © 0050 ~ 0.050
. ds Dis. From comp. fiber to ceniroid of tension Reinf m 0A42 0.442 1,441 1.441 1.441
_ dps | Dis. From comp. fiber to controid of comp. prestréssing steel m 0.000 0.080 0.000; - 0000 0.000
| dlxp _|Dis. From lens. fiber to centroid of tension prestressing steel m 0.000 0.000 0.000 (.000 _0.600
dps__{Dis. From comp. fiber to centroid of tension prestressing steel m 0.500 0.500 1.500 1.500 1,500
b [Width of the campression face of member m 12.600 12,600 12,600 12.600 12.600
bw Web width or diameter of'a circular section m 12.600 12.600 12.600 12.600 12,600
| hf Compression flange depth m . 0.000 0.000 0.000 0.000)  0.000 l
Iz Moment of inertia of section md 0.131 0.131 _3.544 3.544 3.544
Ame  |Section area m2 6.300 6300 18.900 18.900 18.900
Steel choice
Tension prestressing steel - P.§ type 0 0 0 0 0
Aps | Number tendons 0 0 0 0 0
Area m2 0.00000 0.00000 0.00000 0.00000 0.00000
Compression presiressing steel P.S type 0 T00.0 0 T00.0 0 TR0 0 TOO.0 0 T00.0
A'ps Number tendons 0 0 1] 0 0
Arca mZ 0.00000| . 0.00000 0.00000 0.00000 0.00000
Tension Reinforcenient Nuthber bars 82 B2 82 R 82
As o Spacing mm 150 150 150 150 150
. Diameter mm 16 16 22 22 22
) Area m2 0.01656]  0.01656 0.03116 003116 0.03116
Compression Reinforcement Number bats 82 82 82 82 82
A's Diameter mm 14 14 14 14 14
Area m2 0.01238 0.01238 0.01238 0.01238 0.01238
0 0 26
& esigtance factors for flexure 5542 0.90 1.00 1.00 A
v Resistance factors for shear 0.90 1.00 1.00 0.90 1.00
¢n Resistance factors for axial force 1.00 1.00 1.00 1.00 1.00
p1 Stress block factor 0.836 0.836 0.836 0.836 0.836
c Dis. Between centroid and top fiber o m 0.006 0.006 0,028 0.028 0.028
For T section behavior m 0.006 0.006 0.028 0.028 0.028
L For rectangular section behavior |l m 0.006 ©.006 0.028 0.028 0.028
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Da Nang Quang Ngai Expressway project Tlem. Eng. Date. Sign.

LRB 12a BRIDGE Design

DETAIL DESIGN Check

ABUTMENT Al Revise

23TCN272-03; AASHTO LRFD 2nd - 1998
[ REINFORCEMENT CHECKING - HEAD AND STEM WALL i

_ fpe _[|Effeclive stress in the prestressing steel afier losses . Mpa 2 11— 61 1116
fps A_\f_f_;![@g in pres. steel at the time for which the nominal ¢ resnstance 1853 1850 1850 1850
'k __|Factor depends on type of P.3, Low relaxation strand k = 0. 28 _0.28; 028
| Depth of equivalent stress block R 0.005) 0.023
__ [Corresp, effective depth from cxlreme comp “fiber I o
|t centroid of tensile force in the tensike reinf, B D4z 1.441) 1441 1.441
Mn _ |Nominal resistance o o ) 2637 _ 2637 17586 17586 17586
Mr  |Factored reistance ~ 2373| © 2637 17586 15827 17586
Mu _|Flexual moment 684 410 6937 10224 7584
(5.7.3.2)_[Fiexural moment Checking B b oK 0K OK 0K OK|
 |Limits for reinforcement . R I : ]
_efde _{Maximum reinforcement ; o 0.01 0.02p 002 0.02
__ |mMaximum reinforeement Checking <=042 OK OK oK OK OK
1.2*Mer |Craking moment kN 1101 1101 9953 9968 9908
(5.7.3.3.2) [Checking Mr>=mln(1.2Mcr,1.33Mu) L OK OK OK OK OK
(5.7.3.4) |Conctrol of craking by dgistr. of relnf for RC member- Check"* No Yes Yes No No
Existing condition for structrure 2o} 2 2 -2 2 2

de Coner. thickness fro. Tens. fiber to tens, reinf nearest’ m 0058 0,058 0.059 0.059 0.059

Z Crack width parameter N/mm 230060 23600 23000 23000 23000/
A Area of coner. with same centroid as tens. Reinf m2 0.018 0.018 0.018 _oo18 0.018
fza Value ) Mpa 227 227 225 225 225
0.6%fy . Mpa 240 240 240 240 240
Tensil stress in reinf  Min(fsa,0.6fy) - Mpa 227 227 225 225 225
X" Dist. From compiession fiber to centroid m - 0.081 0.207 - -
Jd  Jam m - 0415] 1372 - -
| ler |Moment of inertia of the cracked section mé - 0.017 0.371 - -
s Tensile stress in reinforcement fs = Msls / (As*1.d) Mpa .- 60 162 - -

- Checking for control exacking fs<fsa ) N.a OK QK| N.a N.a
(5.19.8.2) {Shrinkage and tenperature Reinfocement (side distribution) - | .
__Areq _|Area of required reinf o m2 0.00045 0.00045 0.00126 000126  0.00126

Distribution on sides g 7 D16’ m2 0,00141|  0.00141 0.00141 0.00141
. Required Spacing not larger than m 0.45 0.45 0.45 0.45 0.45
Checking OK OK OK]|- OK OK

SHEAR AND TORSION CHECKING

B Factor indicating diag, cracked coner, to tension 2.5 32 2.7 24 2.5
9 Angle of inclination of diagonal compressive degree 30.15 28.67 28.90 32.39 30,06
o Angle of inclination of transv. reinf. to long. Axis degree 90 90 %0 90 90
by Effective web width as minimum web width - in dv m 12.600 12.600 12.600 12,600 12.600

dy Effective shear depth m 0.439 0.439 1.429 1.429 1.429

= (de - a/2) )] 0.439 0.439 1.429 1.42% 1.429
5 Spacing of sirrups m 0.600 0.600 0.600 0.600 0.600,
ncat  |Amount of bars in spacing $ bars 20 20 20 20 20
Av  |Shear reinfarea in spacing S m2 0.0030 0.0030 0.003¢ 0.0030 0.0030
] Assume 2.0 2.0 2.0 2.0 2.0
0 Assume degree 30.00 29.00 29.00 3100 29.00
v Shear stress in concrete kN/m2 135 53 109 179 156
fpo  [Parmmneter taken ns madulus of elasticity of prestressing tendons Mpa 1116 1116 1116 1116 1116
ey Strain in tensile reinforcement 5.72E-04 3.34E-04 4.51E-04 7.12E-04 5.66E-04
if ex<0, multiple with reduce factor - - - - -

Strain checking <=2.00E-1 Ok Ok Ok Ok Ok

vifc  |Ratio of shear stress and f¢ 0.005 0.002 0.004 0.006 0.005
B Final value 2.5 3.2 2.7 24 2.5
1 Final value degree 30.15 28..6‘] 28.90 32.39 30.06

Ve  |Mominal shear resistance provided by tensile stresses in the concrete kN 6216 7953 22129 19578 20247

Vs Shear resistance provided by shear reinforcement kN 1523 1618 5213 4536 4973

Vp  |Component in the direction of the applied shear of the effective P.S kN 0 0 0 0 0

Vol |Vnl=Vet+VstVp kN 7739 9571 27341 24115 25220|]

Vnz |vn2 : kN 41523 41523 135070 135070 135070||

Vn _ |Nominal shear resistance Vn=min(Vnl,Vn2) KN 7139 9571 27341 24115 25220|

Vr  |Factored shear resistance kN 6965 .. 9511 27341 21703 25&40"

Vu _ |Shear kN 673 410 1956 2906 2802

(5.8.2.7) {Shear checking oK OK OK OK oK]
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Da Nang Quang Ngai Expressway projeet Item. Eng. Date. Sign.
LRB I2a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
2FITCN272-05; AASHTOQ LRED 2nd - 1998
[ R M T REINFORCEMENT CHECKING ~PILECAP SECTION: B
MATERIALS
NORMAL CONCRETE b
fo Compressive Strength of concrete at 28 days Mpa 30 ‘
_Ec__|Modulus of Elasticity Mpa 27691 3E 5
ft  |Modulus of Rupture Mpa 3.5 u
ge  |Unit weight of concrete kN/m3 24.5 £ =
PRESTRESSING STEEL
fpu _ [Tensile strength of presiressing steel . Mpa 1860
fpy- | Yield strength of prestressing steel Mpa 1670
Ep  |Modulus of Elasticity Mpa 195000
REINFORCEMENT
fy  |Yield strength Mpa 400 Aos.ps
Es  |Modulus of Elasticity : Mpa 200000 |
nc  |Ratio Es/Ee 7 b Asts
Sign |Parameters ) Unit Sections -
) 33 | .33 | 33 | 44 | 44
INTERNAL FORCES AT SECTIOIN L -
Combination ' Service Strength Extreme|.  Extreme Strength
Qu  |Shear - ) - - : : kN 10314 14487 - 12227 2354 2957
Mu  |Flexural Moment kNm . 15455 22089 _19307]. 7226 8407
Nu  |Axidl load : kN 0 0 -0 .0 0
Tu | Torsional Moment kNm 0 0 0 0 |
' FLEXURAL MOMENT CHECKING . |
H Section height . m’ 2.000 2.000 2.000 2.000 2.000
d's  |Dis. From comp. fiber to centroid of comp, Reinf ] m 0.084 0.084 0,084 - Q.164| 0.164
dix  |Dis. From tens. fiber to-centroid of tension Reinf m 0.164 0.164 0.164 |- 0.084 0.084
’ Covertoreinf . .. = : - m 0.050 0.050 0.050 0.050 0.050
ds Dis. From comp. fiberto centroid of tension Reinf’ m 1.836 1.836 1.836 1916 1.916
d'ps  [Dis. From comp: fibér to centroid of tomp. presiressing steel m 0.000 0.000( - 0.000 0.000 0.000
dlxp |Dis. From tens, fiber to centroid of tension prestressing steel m : 0.000 0000 0000 . 0.000 0.000
dps _ {Dis. From comp. fiber to centroid of ténsion prestressing steel m 2.000 2.000 2.000 2.000 2.000
b Width of the compression face of member . ) m . 12.600 12.600 12.600 12.600] - 12.600
bw  Web width or diameter of a circular section’ m- 12.600 12,600 12.600 12.600 12.600
hf  |Compression flange depth m 0.000 0.000 0.000 0.000 0.000/
Iz |Moment of inertia of section mé 8.400 8.400 8.400 8.400 8.400
Amc  [Section area - m2 25.200 25.200 25.200 25.200 25.200
Steel choice
Tension prestressing steel P.5 type 0 0 0 0 0
Aps Number tendons 0 0 0 0 0
Area m2 0.00000 0.00000 0.00000 0.00000 0.00000
Compression prestressing steel P.S type 0 T00.0 0°T00.0 0 T00.0 oT00.0|  07T00.0|
Alps Number tendons 0 0 i 0 of
Area m2 0.00000 0.00000 0.00000 0.00000 0.00000
Number 0
A's : Diameter 20 20 20
0.00000
Resistance factors for flexure 1.00 1.00 0.90
v |Resistance factors for shear 1.00 1.00 0.90]
¢n_ |Resistance factors for axial force 1.00 1.00 1.00|
p1  |Stress block factor 0.836 0.836 0.836
¢ Dis. Between centroid and top fiber 0.077 0.039 0.039
For T section behavior 0.077 0.039 0.039
For rectangular section behavior 0.077 0.039 0.039
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Da Nang Quang Ngal Expressway project Item. . _|Eng. Date. Sign.
LRB 12a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise

R2TCH272-05; AASHTO LRED 2nd - 1998 7 _ .
T, <. ... - REINFORCEMENT CHECKING: PILECAP SECTION ~ .

fpe _|Effective stress in the prestressing steet afler losses Mpa 1116 1116 1116 1116 1116
fs__[Aver. stress in pres. steel at the time for which the nominal resistance | Mpa 1840 1840 1340 1850 1850
k Factor depends on type of P.S, Low relaxation strand k = 0.28 0.28 0.28 0.28 0.28 0.28
4 Depth of equivalent stress block m 0.064 0.064 0.064 0.033 0.033
" de __|Corresp. elfective depth from extreme comp. fiber
___* to centroid of tensile force in the tensile reinf. m 1.836 1.836 1.836 1.916 1.216
Mn  |Nominal resistance kNm 37334 37334 37334 20041 20041
Mr _|Factored reistance kNm 37334 33601 37334 20041 18037
Mu  |Flexual moment kNm 15455 22089 19307 7226 8407
(5.7.3.2) |Fiexural moment Checking OK OK OK[ ~OK [8)3¢
o Limits for reinforcement
c/de  |Maximum reinforcement 0.04 0.04 0.04 0.02 0.02
Maximum reinforcenient Checking L <= ().42 OK OK OK OK OK
1.2*Mer |Craking moment kNm 18088 13088 18088 17740 17740
[(5.7.3.3.2) Checking Mr>=min{1.2Mcr,1.33Mu) OK OK - 0K 0K OK|
(5.7.3.4) HConctrol of eraking by distr, of reinf for RC member- Check? Yes No No No No
Existing condition for structrure | i,20r3 3 3 3 3 3
de  [Concr. thickness fro. Tens. fiber to tens, reinf nearest ) i - 0.050 0.050 - 0.050 0.050 0.050
Z  |Crack width parameter N/mm 17500 17500 17500 17500 17500
A |Area of concr. with same centroid as tens. Reinf ‘ m2 0,015 -~ 0015 0.015 0.015 0.015
fsa_ |Value : ' N -Mpa 193 193] | 193 193 193
0.6*fy . . Mpa 240 240 240 240 240
Tensil stress in reinf Min(fsa,0.61y) Mpa 193 193 Co193] - - 193 193
X Dist. From compression fiber to centroid ) m 0.297 I - - - -
Jd  |Am ] m 1.737] - - - - S
let  |Moment of inertia of the cracked section ) ) m4 . 0.968 - - - -
fs | Tensile stress in reinforcement fs = Msls / (As*ld) : Mpa - 172 - . - - -
Checking for control cracking fs<fsa OK N.a N.a N.a N.a
(5.10.8.2){Shrinkage and temperature Reinfocement (side distribution) ' . ] )
Areq_ |Area of required reinf . : n2 0.00127 0.00127 0.00§27 0.00127 0.00127 .
- Distributioh on sides ] - 1DI¢ m2 0.00141 0.00141 0.00141 0.00141 0.00141
Required Spacing not larger than ) - : " 0.45 0.45 0.45] . 0.45 -~ 045
Checking OK OK oK OK 0K
SHEAR AND TORSION CHECKING
p Factor indicating diag. cracked coner. to tension 20 1.8 ~ 19 23 - 22
] Angle of inclination of diagonal compressive degree 39.26 42.53 41.50 35.33 37.19
o Angle of inclination of transy. reinf, to long, Axis i degree 90 90 ] R 90 90
bv  |Effective web width as minimum web width - in dv m 12.600 12.600 12.600 12.600 12.600
dv _ [Effective shear depth m 1.804 1.804 1.804] - 1.900 1.900
(de - a/2) m 1.804 1.804 1.804 1.900 1.900)
5 Spacing of stirrups m 0.600 0.600 0.600 0.600 0.600/
ncat  |Amount of bars in spacing 3 bars 20 20 20 20 20
Av  |8hear reinf area in spacing § m2 0.0040 0.0040 0.0040 0.0040 0.0040
] Assume degree 45.00 45,00 45.00 45001 - 4500
v Shear stress in concreie kN/n2 454 708 538 33 137
fpo  |Parameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 1116 i116 116
e Strain in tensile reinforcement 1.33E-03 1.88E-03 1.63E-03 9.44E-04 1.12E-03
if ex<0, multiple with reduce factor - - - - -
Strain checking <=2.00E-3 Ok Ok Ok Ok 0Ok
v/fc  jRatio of shear stress and fc 0.015 0.024 0.01% 0.001} 0.005
B Final value 2.0 1.8 1.9 2.3 2.2
] Final value degree 39.26 42.53 41.50 3333 319
V¢ |Nominal shear resistance provided by tensile siresses in the concrete kN 21153 18326 19554 24605 - 23538
Vs |Shear resistance provided by shear reinforcement kN 5944 5296 5491 7218 6742
¥p  {Component in the direction of the applied shear of the effective P.§ kN 0 0 0 0 0
Vil | Vni=Vet+VstVp kN 27097 23622 25045 3i822 30286]
V2 |Vn2 kN 170458 170458 170458 179510 179510
Vn  [Nominal shear resistance Vn=min{Vn1,Vn2} kN 27097 23622 25045 31822 30280
Vr  Factored shear resistance kN 27097 21260 25045 31822 27252
Vu _ |Shear kN 10314 14487 12227 2354 2957
(5.8.2.7) |Shear checkjng_ OK OK OK 0K QK|
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Da Nang Quang Ngal Expressway project Item. Eng. Date. Sign.
LRB 12a BRIDGE Design
DETAIL DESIGN Check
. ABUTMENT Al Revise
22TCN272-05; AASHTO LRFD 2nd - 1998
[l REINFORCEMENT CHECKING - WING WALL ]
MATERIALS
NORMAL CONCRETE .
Mo |Compressive Swength of concrete at28days 4 Mpa | Ay A e B
Ec |Modulus of Elasticity ] Mpa - —Ts _l'—T THOTE G S
__fr_ |Modulus of Ruplure ) ) 1 Mpa “l I =
_ge _ [Unit weight of concrele kN/n3 Tgwg e % I | [
PRESTRESSING STEEL -
fpu __|Tensile strenigth of prestressing steel _Mpa 1860 - - Sl i
fpy _ |Yield strength of prestressing steel Mpa 1670
Ep Modulus of Elasticity Mpa 195000
REINFORCEMENT hos.. .
fy  |Yield strength 1 Mpa 400 N s
— . . ips
Es __|Modulus of Elasticity Mpa 200000 %IT': \# e o N |
nc  |Ralio Es/Ec 7 Shg 20¢ = Asls
Sign  |Parameters Unit : Sections
' 55 | 55-] 66 | 66 | 66
INTERNAL FORCES AT SECTIOIN
Combipation " Service Strength Service| . Strength Strength
Qu_ |Shear kN 56| 89 131 202 202
_Mu__ [Flexural Moment i kNm 85 T4 88 136 136
Nu - |Axial load kN 0 0 0 0 0
“Tu - [Torsional Moment kKNm 0 0 -0 0 0
FLEXURAL MOMENT CHECKING
H Section height . m - 0.500 0.500 0.500 0.500 0.500
d's {Dis. From comp. fiber to centroid of comp. Reinf m 0.058 0.058 0.058 0.058 0.058
| dix - |Dis. From tens. fiber to centroid of tension Reinf m 0.059 059 0.059 0.059 0.059
Cover to reinf . o m 0.050] - 0.050 0,050 0.050 0.050
ds Dis, From comp, fiber to centroid of tension Reint m. 0.441] 0.441 0.441 0.441 __0.44]
:d—'[")s" - |Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000 0.000 0.000 0.000 0.000
dlxp _Dis. From tens. fiber to centroid of tension prestressing steel m_ | 0000 0.000 0.000 0000t  0.000
dps, [Dis. From comp. fiber to centroid of tension prestressing steel .m 0.500 0.500[ - 0.500 0.500 0.500
b Width of the compression face of member m 1.000 1.000 1.000 £.00g 1.000
bw Web width or diameter of a circular section m 1.000 1.000 1.000 1.000 1.000
hf  |Compression flange depth m 0.000 0.000 0.000 0.000 0.000
Iz Moment of inertia of section mé 0.010 0.010 0.010 0,010 0.010
Amc _ |Section area m2 ____ 6,500 0,500 0.500 0.500 0.500
Steel choice
Tension prestressing steel P.§ type ~ { 4] 0 0 _ 0|
Aps Number tendons 0 0 0 0 0
Area m2 0.00000]  0.00000]  0.00000{  0.00000]  0.00000|
Compression prestressing steel P.S ype 0 T00.0 0 T00.0 0°T00.0 0 T00.0 1] '1‘00.0"
A'ps Number tendons 0 0 0 0 of
Arca m2 0.00000 0.00000 0.00000 0,00000
73
rea; | 2 22
Compression Reinforcement Number bars [ 6 6 6 6
Als Diameter mm 16 6] 16 16 16
Area m2 0.00121 0.00121 0.00121 0.00121 (.00121
[ Resistance factors for flexure 5.54.2 1.00 0.90 1.00 0.90
[ Resistance factors for shear 1.00 0.90 1.00 0.9¢
$n Resistance factors for axial force 1.00 1.00 1.00 1,00
p1 Stress block factor 0.836 0.836 0.836 0.836
c Dis, Between cendroid and top fiber R m 0.006 0.006 0.006 0.006
_______ For T section behavior om 0.006 0.006 0.006 0.006
For reclangular section behavior mn 0.006 0.006 0.006 0.006
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Da Nang Quang Ngai Expressway project Item. Eng. Date, Sipn,
LRB 12a BRIDGE Design
DETAIL DESIGN Cheek
ABUTMENT Al Revise
2ITCN272-05; AASHTQ LRELD 2nd - 1998
i REINFORCEMENT CHECKING - WING WALL i
 fpe  |Effective siress in the prestressing steel afier losses )  Hle| 1116 1116
fps Aver stress in pres. steel at the time for which the nommal rcmslancc' ] . hss4 1854 1854
k F'xclor depends on 1ype of P.S, Low relaxation strand k =028 | L. 028 28] 028 028 028
A Depth of equivalent siress block 0.605. _Goos| 0.005
~de  [Corresp. effective depth from extreme comp. fiber )
|0 centroid of tensile force in the tensile reinf. m 0.441 0.441 0.44] 0.441 0.441
Nominal resistance e o kNm | 240 2401 240 240 240
B Factored reistance kNm 240 216 240 _218 216
Flexval mement kiNm 85 134 88 136 136
(5.7.3.2) |Flexural moment Checking OK OK 0K OK OK|
. |Limits for retnforcement o I | R
cide  [Maximum reinforcement o B 0.01 001 oM 0.01 00
Maximum reinforcement Checking | ==042 0K OK OK OK 0OK
| 1.2*Mor |Craking moment kNm 87 87 87 87 __ 87
(5.7.3.3.2) [Checking Mr>=min{1.2Mcr,1,33Mu) . OK OK OK OK 0K
(5.7.3.4) |Conétrol of craking by distr. of reinf for RC member- Chcck‘* Yes No Yes No No|
Existing condition for structrure 1,2 0or3 1 1 1 1 1
de Concr. thickness fro. Tens. fiber to tens. reinf nearest m 0.059 0.059 0.059 0.059 0.059
Z Crack width paramet N/mm /30000 "30000 30000 30000 30000
A Area of concr, with same centroid as tens. Reinf m2 0.020 0020 0.020 0.020 0.020
fsa _{Value ) Mpa 285 285 285 285 285
| 0.6y Mpa 240 240 240 240 240
Tensil stress in reinf  Min{fsa,0.6fy) Mpa 240 240 _ 240 2401 240
X Dist. From compression fiber to centroid m 0.087 - 0.087 B - -
| Id _jAmm’ . m 0.412 - 0.412 - -
__ler_ |Moment of inertia of the cracked section 5 m4 0.002 - 0,002 - -
13 ‘Tensile stress in reinforcement fs = Msls / (As*1.d) Mpa 135] . - 140 - -
Checking for control cracking fs<fsa OK N.a 0K N.a N.a
(5.10.8.2) Shrlnkage and temperature Reinfucemcnt (side distribution) . .. .
- __Areq |Area of required reinf : m2 0.00031 0.00031 0.00031 0.00031|  0.00031
Ipistribution on sides ~_7DIs m2 0.00141] . 0.00141]  0.00141]  0.00141| 0.00141
Required Spacing not larger than m . 045 0.45 0.45 0.45 0.45
Checking OK OKj|. OK OK OK
- SHEAR AND TORSION CHECKING
B |Factor indicating diag. cracked coner. to lension 2.4 2.1 2.3 2.0 2.0
0 Angle of inclination of diagonal comyressive degree 33.26 37.89 3544 39.99 39.99
o Angle of inclination of transv. reinf. to long. Axis degree 90 9 90 90 90
bv Effective web width as minimum web width - in dv m 1.000 1.000 1.000 1.600 1,000
dv Effective shear depth m 0.439 0.439 0.439 0.43% 0.439
{de - a/2) - m 0439 0.439 0,439 0439 0439
s Spacing of stirrups m 0,600 0,600 0.600 0.600 0.600|
neat  |Amount of bars in spacing S bars 2 2 2 2 2
Av Shear reinf area in spacing S m2 0.0002 0.0002 0.0002 0.0602 0.0002
B Assume 2.0 2.0 2.0 2.0 2.0
] Assume degree 34.00 38.00 36.00 41.00 41.00
I v Shear stress in concrete kN/m2 128 225 299 512 512
fpo Parametér taken as modulus of elasticity of prestressing tendons Mpa tilé 1116 1115 1116 1116
€ Strain in tensile reinforcement 7.72E-04 [.19E-03} 9.53E-04 1.40E-03 1.40E-03
___|if ex<0, multiple with reduce factor - - - - -
Strain checking <=2.00E-3 Ok Ok Ok Ok 0Ok
vifc  |Ratio of shear stress and fic 0.004 0.008 0.010 0.017 0.017
B Final value 24 2.1 23 2.0 2.0
0 Final value degree 33.26 37.89 35.44 39.9¢ 39.99
| Ve |Nominal shear resistance provided by tensile in the concrete kN 470 423 450 400 400
Vs Shear resistance provided by shear reinforcement kN 101 85 93 79 79
Vp Component in the direction of the applied shear of {he effective P.3 kN 0 0 0 0 0
¥nl Vnl=Vc+Vs+Vp kN 571 508 543 4719 479
Vn2_|Vn2 KN 3289 3289 3289 3289 3289
Vn Nominal shear resistance Vn=min{Vnl,Vn2} kN 571 508 543 479 479
____Vr _ |Factored shear resistance kN 571 458 543 431 431
Vu Shear kN 56 89 i31 202 202
(5.8.2.7) [Shear checking 0K 0K OK OK OK|
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ABUTMENT Al Revise

G.RETAINING WALL

1. Cajculate internal force of sections

Height of retaining wail H 8.3
Length of retaining wall - L 0 3.25
thichness of retaing wall top d1 : 0.51
bottom d2 - 1.02
" Surcharge
- Y. W N v W vy Y,

L~

N AN N

S
/

W W W A N W NP N W W N N Y
H ok

F.

Surcharge KyyeH

Slope of triang pressure . tgB = 555
Uniform horizontal pressure U.p = 3.56 kN/m2
Load Combination at section 7-7
~ Horizontal Vertical
Load combinations ’ ' N Hx Mx Hy My
. {kN) {kN) {(kN.m) (kN) (kN.m)
Service Ser-l ) 126 1565 B
Strength Str-1A 190 237
[Load Combination at section 8-8
Horizontal Vertical
Load combinations N Hx Mx Hy My
(kN) (kN) {kN.m) (kN) (kN.m)
| Setrvice Ser-l o I T _ 169 | 196 |
Strength Str-1A 260 302




Da Nang Quang Ngal Expressway project Itetn. Eng Date, Siga.
LRB 12a BRIDGE Design .
DETAIL DESIGN [Check '
ABLTMENT Al Revise

2ITCN2I2-05; AASHTO LRFD 2nd - 1998

-

REINFORCEMENT CHECKING - WING WALL

_ |Moment of inertin of section

) Secuon heu,]n o

T m

omo 0510 05105

MATERIALS
NORMAL CONCRETE
fe Campressive Strength of concrete at 28 days Mpa ‘ 10
Ec |Modulus of Elasticity N ] ) Mpa 27691 =
i \dodulusofRuplule o . Mpa 15 W
g [Unitweightofconerete L. . kN/m3 . 243 -
PRESTRESSING STEEL
“fpu | Tensile strength of presuessing steel .| Mpa 1860
fpy essingsteel ] Mpa 1670
Ep Modulus of Elasticity Mpa 195000
REINFORCEMENT
6y |Yieldsteength L - 400] Ao
Es Modulus of Elasllcny ?00000 e
" ne | Ratio Es/Ee_ - - ’ e hsls
Sign  |Paramecters . Unit Sections
) 77 | 11 | 66 66 |
: INTERNAL FORCES AT SECTIOIN
— JCombination e e | _Service]  Swength|  Service| - Stength
o Qu sl B Y] 190 1691 600
oMy - : - o2
C Nu_ (Agiallead _ C e KDL B | F
Tu Torsional Mement : : ) kNm 0
FLEXURAL MOMENT CHECKING
1.02¢ 1.020

Web widtl or diameter of a ciroutar section_

Compiession ﬂangigeplh

Number lendons

Area m2 0.00000] _ 0.00000 _ 0.00000]
PSepe | _ otono| 071000 0T00.0
Number | tendons 0 0 0

m2 0.00000 0.00000

Area

000000

}0022

Area

Compression Reinforcement _ N(umber_._____ 6l 6| 6 6
As | _ - Diameter i6{ 16 16 16
0.00121 0.00121 0.00121

Resistance factors for flexure

v Resistance factors for shear o
4n Resistance factors for axial force
oM Stress block factor
¢ Dis. Between centroid and top fiber

For T section belnvlor
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o Da Nang Quang Ngai Expressway profect Ttem. tip, Date, Sign.
LRB 12a BRIDGE Design
DETAIL DERIGN Check
ABUTMENT Al Revise

2ATCN2Y2-

5: AASHTO LRFD 2rd - 1998

L

REINFORCEMENT CHECKING - WING WALL

fpe  |Effective stress in the prestressing steel afler losses Mpa L 1116 1116 1116}
fps  |Aver. stress mn pres, steci al the tinme f'or which thc nominal resistancg  Mpa [84? 1847 1850 1850
k T‘acton depcnds on type of P.§, Low refaxation strand k = 0.28 0. 28 0.28 0.28 0 28
a  |Depth of equivalent siress block m o.0n o 0017 ¢017(
de Corresp. effective depth from extreme comp. fiber B ) ] )
’ to centroid of tensile force in the tensile rein. m . 0.451 0.451 0.961] 0.961
- Mn \Iomi‘ual resistance kNm __3tep 310 345 845
Mr N O U] ads| 760
Mu__|Flexual moment kN 155 237 196 302
(5.7.3.2) Flevmral ‘mement Checking OK ~OK 0) 40
. elde o3| o0l 002
Cox| okl U oK|
l Z*V{cr Crakmg momenl 92| 3661 366|
(5.7.3.3.2) Checkmg Me>=min(1.2Mer,1. 33\'111) OK OK OK
(5.7.3.4) [Cenctrol of craking by distr. ef reinf for RC member- Check" _— o Yes|
e Ex1stmg condition for structiure ) |z 2
_|Coner. tluckness fro, Tens. fiber to tens 1e|11fncarest R m 77777 _00%
' 23000]
______ 0.0
219
240|
C |
77777777 0.097
_oans
_ _o.0m.
| Tensile Stress in reinforcement fs = Misls / (As*J d) 196
Checking for control cracking fs<fsa oK

(5.10.82)

Shrinkage and temperature Reinfocement (side distribution) |

2} 000032 0,001

1. Areg | w2 000047| _"0.00047
- IDistribution on sides - L m2
_|Required Spacing not larger than o _ m
Checking
SHEAR AND TORSION CHECKING
B Factor indicating diag. cracked coner. to tension . 2.1 1.8 2.4 2.2 ~
8 |Angle of inclination of diagonal compressive o degree | 37.69 41.94 3230[ 3623 o
o Angle of inclination of transv. reinf. to long, Axis depree ~ 90 %I 90 90 i
by Effective web width as minimwn web width - in dv. m_ 1.000 1.000 1.000 1.060
_dv__|Effective shear depth o m _.D.446 0.446 0.953 0.953]
e - e m | od46f 0446 0953 oes3| -
___|8pacing of stirrups R m _ 0,600 0.600 0.600 0600 ]
|Amount of bars in spacing S bars 2 2 ) 2 2
Shenr reinf area in spacing S B m2 0.0003 0.0003p 0.0003) 00003 i
Assume N 2.0 2.0 2.0 2.0
8 [Assume degree 34.00 33.00 36.00 41.00 e
v Sliear stress in concrete . kN/m2 280 44 1 .30
___fpo__[Parameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1its B 1116 151
e Strain in tensile reinforcement - 1.176-03 1.73E-03 7.06E-04]  1.02E-03 B
____|if ex<®, multiple with reduce factor : ) : - - - -
Strain checking o <=2.00E-3 Ok Okl Ok Ok _
_vife _ [Ratio of shear stress and fc 0.009 0.016( 0.006 0.010(
77777 p_ |Finat value . 21 1.8 24 22 R
B |Final value ~ R ) depree 37.69 41.94 32,30 3623 B
Ve |Nomina shear resistance provided by tensile stresses in the concrete kN 433 373 1037 960 o
Shear resistance provided by shear reinforcement kN bs| noop 303 262 _
Component in the direction of the applied shear of the effective P.S kiN 0 0 ¢ 0 o
Vnl=VetVstVp o kN sag[ a1 1340 (222
_[vn2 kN 3343 3343 1450  7w4s(
Nominal shear resistance Yn=min(Vn1,¥n2} B kN 549 473 1340 1222
Factored shear resistance e kN 549 426 1340 ER L]
Shear kN 123 190 169 260
Shear checking OK OK OK OK
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Da Nang Quang Ngai Expressway project Item. Eng, Date. Sign.
LRB 12a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
F.BORED PILE DESICGN
1. BORED PILE DATA
1.Load Combinations at top of bored pile
STT Comb Axial Moment (KN.m)
f?:;:)P Mx My Mxy
STRENGTH LIMIT STATES
1 P_min 1083 34.0 1220.1 1221
2 P_max 4228 27 19003 1900
3 Mx_max 4228 2.7 1900.3 1900
4 My_max 4094 2.7 1900.4 1900
EXTREME EVENT LIMIT STATES
1 P_min 343| - 172 1731 . 1740
2 . |P_max 3744 164 1780 1788
3 Mx_max 343 172 1731 1740
4 My_max 3744 164 1780 1788
2. Bored pile Material
Normal concrete )
Compressive strength at 28 days age fic 30|MPa
Congcrete elastic modulus Ec 27691 |MPa
Reinforcement TCVN1651-2008; CBV-400 ‘ ~
Yield strength fy 400|MPa
Reinforcement elastic modulus Es. 200,000|MPa
3. Bored pile Section
Pile diameter D 1.00[m B
Section area A 0.785{m?2
Moment inertia Ix 0.049|m4
Iy 0.049|m4
Radius of gyration of gross concrete section; r = sqrt(I/A) X 0.250[m
] ry 0.250|m
II. PILE DESIGN
1. Limit of Reinforcement 5.5.74.2
Minimum area of longitudinal reinforcement in column
Asfy/(Ag.fo)>=0.135 T Asz 0.008|m2 B
As/ Ag>=0.01 As> 0.008|m2 )
Maximum atea of longitudinal reinforcement in column
As/ Ag<=0.08 As< 0.063|m2
Trial Rebars: Ok As 0.019[m2
1layers x 24 =24 bars D32 @150 Asl 0.019|m2
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Da_ﬁa‘lilrliéi(‘i)uang NgaiirEi;pl‘BSS\Vay |}I'0j.(“:ct Iterﬁ—. — Eng; Date T SI 1’1
LRB 12a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A1l Revise
2. Interation diagram M-P Using Pca-Column software

#*Flexural check by peaColumn
Strength and Service limit states:

Resistance factor: Compression P = 0.75 (AASHTO LRFD-2004)
Tension gy = 090
Extreme Event limit states:
Resistance factor Compression Pe = 1.00
Tension 0, = 1.00

<Result table>

STT Comb Pu Mux Muy ¢ Mnx ¢ Mny o Mn/Mu
kN kN-m kN-m - | kN-m kN-m |
STRENGTH LIMIT STATES
1 P_max 1082.7 34 1220 71 2559 2.1
2 |P_min 4228 2.7 1900 4 2689 1.4
3 Mx_max . 4228 2.7 1900 4 2689 - 14
4 |My_max 4093.6 2,7 1900 4 2695 1.4
. EXTREME EVENT LIMIT STATES .
1 P_max 343 - 172 1731 262 2636 1.5
2 P_min 3744 164 1780 301 3268 1.8
3 [Mx_max. | 343 172 1731 262 2636 . 15
4 |My_max 3744 164] 1780 301 3268 1.8
3. Column Ties ' ' $.5.7.4.6, 8.5.10.6.3, 85.10.11.4.1d -
Bridge is In seismic zone Sz o
___Aréa of concrete core measured out-to-out of ties : Ac 0.622[m2
_ Tiediameter _ e : Dtie : 16|mm?2
Cross section area of 1 tie : . As-tic | 0.00020{m2
Spacing of hoops 8 75 {mm
Length of reinfocement tie-in 1 hoop Ltle . 2.78m
" Ratio of ties reinf. in one hoop/ volume of conc. core one pitch spacing
ps = As-tr . Ltie / (Ac * spacing) ps 0.0120
Ratio of spiral reinf. To total volume of concrete core shall satisty 8.5.74.06
ps>=0.45 . (Ag/Ac - 1). fie/ fy = Reql Reql 0.0089|0K
Transverse Relnforcement for Confinement at Plastic Hinges 5.5.10.11.4.1.d
For a cireular column "1:applied”,"2:Not applied” 1
ps>=0.12 . f'¢/ fy = Req2 Req2 0.0090|N/A
Length distributed spiral with pitch 75mm below pilecap Ldis 1.50|m
4. Shear Design
Shear resistance factors Y 1.0
Factored shear force Vu 608|kN
Required shear capacity Vn = Vu/ ¢v Vn 608]kN
Determine concrete shear capacity
Minimum shear reinforcement will provided in cross section
Therefore B 20
0 45.0|deg
Diameter of bored pile D 1.00|m
~_ Width of cross section b 1.00|m
dv =0.9*de de = D/2 + Dr/pi()
Diameter of the circle passing through the centers of the long, reinf. Dr _ 0.79|m
de 0.75\m
dv 0.68|m
Ve =0.083 . B . sqri(f'c) . bv. dv Ve 616|kN -
' ‘ : ' Conclude OK
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SPACE PILE FOUNDATION ANALYSIS PROGRM
Turbo BASIC

PROJECT : : DN-ON-Al-LRBl2a

INITIA DATA

En = 0.13 Ax = 6.00 By = 12.60 Cz = 2.00
E v.uon = 3001028 E r.uon 3001028 E v.nen 3001028 E r.nen =
Mg = 75 (t/m4) - Md 0 (t/md) m= 300 {(t/md)

-

LOAD COMBINATIONS

COMB. Hx Hy - - P Mx My Mz

1 466.82 0.00 21690, 34 -155.42 1131.58 0.00
2 317.05 0.00 1596.12 -143.37 843.37 0.00
3 449.93 8.07 209L.42 -185.22 104%.57 - 0.00
4 300.16 8.07 1527.20 -183.17 761.36 0.00
5 314.58 _ 6.68 1620.54 ~155,57 750.84 0.00
6 . 429,26 3g.15 1944.99 -221.80 - 731.29 0,00
7 429.26 - 38

.15 1380.77 -209.75 944,34 0.00

PROPERTTES OF PILES

PILE Lo H Bpx Bpy A B . -Cday Fo Io.  Po . Co Ct
1 0,00 7.00 1.429fi.429 1.00 0.000-0.000 0.785 0.098 500 30000 15000
-2 o N nt : . ' .
3 nt
4 nt
5 nt
6 nt
7 nt
PILE COCQRD.
PILE X Y  Phi xi
1 2.00 5.30 0.000 G.00
2 2,00 1.80 0.000 0.00
3 2.00 -1.80 0.000 0.00
4 2.00 -5.30 0,000 0.00
5 -2.00 ~5.30 0.000 0.00
6 -2.00 0.00 0.000 0.00
7 -2.00 5.30 0.000 0.00
DISPLACEMENTS
COMB. X Y Z Fix Fiy Fiz
1 0.01691 0.00003 0.002420 -0.000011 0.000563 -~0.000000
2 0.01152 0.00003 0.0017%4 =0.000010 0.000394 -0.,000000
3 0.01626 0.00032 0,.002347 -0.000015 0.000531 0.000003
4 0.01087 0.00032 0.001721 -0.000015 0.000361 0.000003
5 0.01134 0.00026 0.001832 =-0.000012 0.000363 0.000003
6 0.01528 0.00136 0.002200 =0.000024 0.000433 0.000014
7 0.015%62 0.00136 0.001495 -0.000023 0.000540 0.000014

3001028



PILE COMB. N Q2
11 430,99  -62
2 315.03  -42
3 417,28 =59,
4 301,32 -39,
5 313.68  ~41
6 381.70  -%7.
7 322,66  —57
2 1 426.46  -62
2 310.86  -42.
3 410.84  -59
4 295,24 -39
5 308,53 -41,
6 371.68 - =57,
-7 312.99 =57,
31 421,82 -62.
2 306.57 -42,
3 “404.23  -59,
4 . 288.98 -39,
5 303.23 © ~41.
6 .361.38 -57.
7 303,04  -56,
4 1 417.29  =62.
2 302.40  -42.
3 - 397,79 -59
-4 282,90 -39,
5 298,08 -41
6 351.36  -56
7 - 293.37  -56.
5. 1 147,75 =62,
2 114.10 -42,
3 144.02 =59,
4 110,37 -39,
5 124,54 -41,
6 144.45  -56,
7 34,93 -56,
6 1 154,59  —-62,
2 120.42  -42.
3 153,76  —-59.
4 119.58 -39,
5 132.34 -41.
6 159.62  -57.
7 49,57  -57.
71 161. 44 -62,
2 126,13 -~42.
3 163.50 =59,
4 128.79 -39,
5 140,14  -41.
6 174.79 =57,
7 64.21  -57.
PILE COMB. N
Nmi.n 5 7 34.93
Nmax 1 1 430,99
Q2max 4 1 417.29
Q3max 5 7 34,93

FORCES

.02
11

86
95

.87

43

.33
.02

11

.81
.90

83
23
12
02
11
X
86
79
01
90
02
11

.12

81

J16
.80

69
02
11
72
81
76
80
69
02
11
79
88
81
12
01
02
11
86
95
87
43
33

ON PILES
Q3

0.01
0.00
-1.09
~1.09
-0.90
~5.17
-5.17
0,01
0.00
-1.09
~1.09
-0.90
-5.17
~5.17
0.01
0.00
~1.09
-1,09
~0.90
-5.17
-5.17.
0.01
0.00
~1.09
-1.09
-0.90
-5.17
-5.17
0.01
0.01
~1.14
-1.14
-0.94
-5.41
-5,41
0.01
0.01
-1.14
~1.14
-0.94
-5.41
~5.41
0.01
0.01
-1.14
-1.14
-0.94
-5.41
-5.41

M1

0.000
.000
042
042
035
201
.201
000
.000
.04z
.042
.035
, 201
. 201
.000
.000
L042
.042
.035
.201
.201
.000
.000
.042.
.042
.035
.201
.201
0.000
0.000
0.042
0.042
0.035
.201
.201
.000
.000
.042
.042
.035
.201
.201
.000
.000
.042
,042
035
.201
.201

OO0 OO OO OO0

SUMMARY OF FORCES

Q2

-56.69
~62.02
-62.02
~56.69

Q3

-5.41
0.01
0.01

~5.41

M1

0.201
0.000
0.000
0.201

.272
.251
.272
.293
.721
. 689
.710
.272
.251
L272
.293 .
L721
. 689
.710
\272
V251
.272
.293
.721
. 689
.710
L2772
L2581
.272
.293
.721
. 689
.710
272
.251
.440
L4861
.860
.487
.508
L2172
L2951
.440
L4861
.860
.487
.508
.272
.251
.440
.461
.860
L487
.508

MZ

-17.508
0.272
0.272

~17.508

M3

193
131
187
124
131
181
178
193
131
187
124
131
180
177
193
131
186.
124.
130.
180

131
186.

124,
.810

130
179.
176.
193
131,
186.
124.
130,
179,
176,
193,
131.
187,
124.
130.
180.
177.
193.
131.
187.
124,
131.
181.
178.

.714
.268
.267
.821
.179
. 487
.588
.715
L2693
.120
. 674
. 057
.789
.890
. 715
.269

969
523
932

.072
177,
"193

173

716
270

822
376

374
475

.716

270
822
376
810
374
475
715
269
045
599
994
430
531
714
268
267
821
179
487
588

M3

176.475
193.714
193.716
176.475




Mlmax 1 7 322.66 -57.33 ~5.17 0.201 -16.710 178.588
M2max 5 7 34,93 -56.69 -5.41 0.201 ~17.508 176,475
M3max 4 i 417.29 -62.02 0.01 0.000 0.272 193.716

CHECKING CALCULATI
IN COMPARISON WITH INITIA LOAD MATRIX

1 466.82 0.00 2160.34 ~155,42 1131.58 0.00
2 317.05 0.00 1596.12 -143.37 843.37 0.00
3 449.93 8.07 2091.42 ~195.22 1049.57 0.00
4 300.16 8.07 1527.20 ~183,1%7 761.36 0.00
5 314.58 6.68 1620.54 . -155.57 750.84 0.00
6 429.26 38.15 1944.99 -221,80 731.29 0.00
7 429.26 38 0.00

.15 1380.77 -209.75 944,34
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |lten. LCng. Date Sign.
Bridge LRI 12a Design -
DETAIL DESIGN Check -
Pier P2 Left Revise -
A.STRUCTURE DIMENSIONS & LOAD COMPONENTS
I, GENERAL DATA
1.The Design of the Pier conforms to "Specification for bridge design 22-TCN-272-05" and
AASHTO LRFD 2004, JIS,,.. for reference.
2.Design live load: HL-93 and lane loading 9.3 KIN/m
3.Bridge is considered to be in seismic with acceleration coefficient A = 00580 g
Input data;
Bridge type Simple PC I girder L=33m with link slab
Span length Left = 33.05 Right = 3305m
Girder length between bearings Left = 32,10 Right = 32H0m
Bridge width B 1275 m
Level Table(at center of pier)
Top of pier cap ThL 7.196|m
Top of pier column Tel 4.261|m
Bottom of upper pier column Higpe 4.260|m
Boitom of upper pilecap Hy, -1.500|m
Botiom of pilecap Hya ~3.500|m
Skew angle Ska 906.000fdeg
Ground level GL 2.500m
Maximum water level (H1%) Hiex 3.980|m
Navigation water level (H5%) Hiin (1.000m
Average Annual water level e 1.990|m
Local scour level (at water level H1%) H. 0.000{m
Material unit weight
Concrete
Specify density Yo = 24.5 kN/m3
Compressive Strength (at 28 days) LS 30.0 MPa
Elastic Modulus Ee = 20440 Mpa
Reinforcement
Yield strength Ty = 400.0 MPa
Modulus of elasticity Es = 200000 Mpa
Modular ratio (steelfconcrete) n=EJE. = 67935
Asphalt concrete Ya = 22,1 kiN/m3
Soil - ground Ys = 17.7 kN/m3
Saturated soil Yss = 7.8 kN/m3
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IL PIER DIMENSIONS

TP DA NANG QUANG NGA|
n@S0
oy ﬂ&
- .V ez
Xn1 X0 XX
3 iyl
Bni T Bn1 Bd1 m Ilm Bd1
£
nﬂ I H j[ﬁl H,
Bn Bd
e DL
| Tn
Pier Dimensions Table
Notation Dimensions Value Notation Dimensions Value
Transverse direction {m) Longitudinal direction {m)
® Bearing distribution * Bearing pedestal Width 0.85
nbear  |Number of bearing 5.00 Length (.65
nbear [Number of bearing 5.00 Height 0.15
5 Bearings spacing 2.55 * Anchorage block Width 0.40
S, Bearings spacing 2.53 Length 1,00
by Total width of bridge CS 12.75 Height 0.52
bsz Carriage way width 11.76 Dist. CB's edge to exterior girder 197
bys Left curb width 0.50 Dist. CB's edge to exterior girder 1.27
by Right curb widih 0.49
* Pier Cap
H,; Haunch 1 height 1,935 Xa Pier cap width 3.60
H,s Haunch 2 height 1.00 Xar Pier cap width 1.00
H, Pier cap height 2,935 GL Left bearing to pier c¢.line 1.270
Xl Haunch width 4,99 GR Right bearing to pier c.line 1.270
Koo Bottom of pier cap width 2.50 H, Curtain wall height 1.80
K Top of pier cap width 12.48 T, Curtain wall thickness 0.15
* Pier Column
T Pier column width 250 Ty Pier column thichness 2.50
I, Pier column height 5.76 Ry Round nose radius 1.25
H Colunm height 5.76
* Pite Cap
B, Pile cap width §.00 By Pile cap length 5.00
Hy Pile cap depth 2.00
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I11. SUBSTRUCTURE LOADS

C

ity

Item Volume | Vertical Longitudinal Transversal
Fy Fux Arim. gy M, Fuv Arm.y M,
(m3) (kN) (kN) () {kNem) (kN) (m) (kNem)
Bearing pedestal 083 203 I ;
Bearing devices ' 50.0[ o ] ]
Anchorage block 0.84 20.5
Pier Cap 83.57 20474
Curtain wall 0.50 12.1
Upper pier column 0.00 0.0
Pier Column 28.27 692.7
Upper pilecap 0.00 0.0
PileCap 80.00 1960.0
Shear key (.00 0.0
Total at bottom of Column 2843.1
Total at bottom of pilecap 4803.1

= e

Item Volume | Vertical Longitudinal Transversal
Fy Fux Arm.yy M, Fyy Armgy M,
(m3) (kN) (kN) {in) (kN+m) (kN) (m) {kN+m)
Soil on pile cap 140.37 2484.5

Total at bottom of Column
Total at bottom of pilecap 2484.5

Casel: Maximum water level (H1%

ftem Volume | Vertical Longitudinal Transversal
Fy Fux Arm.yx M, Fay Arm.gy M,
(mn3) (kN) (k) (m) (kiN=m) (kN) {m) (kNsm)

Upper picr column 0.00 0.0

Pier Column 26.90 -263.9

Upper pilecap 0.00 0.0

PileCap §0.00 -784.8

Shear key 0.00 0.0

Total at bottom of Column -263.9

Total at bottom of pilecap -1048.7

Case2: Minitum water level (Hmin

Item Yolume | Vertical Longitudinal Transversal

Fy Fux Armaygy M, Fuy Army M,
(m3) (kN) (kN) (m) (kN+m) (kN) {m) (kNem)

Upper pier column 0.00 0.0

Pier Column 7.36 -72.2

Upper pilecap 0.00 0.0

PileCap 80.00 -784.8

Shear key G050 0.0

Total at bottom of Column -72,2

Total at bottom of pilecap -857.0
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Case3: average Annual water level

Item Volume | Vertical Longitudinal Transversal
Iy Fux Arm.y My Fuy Arm.yy M,
{m3) {kN) (kN) (m) {(kNem) {kIN) {m) (kNem)
Upper pier column 0.00 0.0
Pier Column 17.13 -168.1
Upper pilecap 0.00 0.0
PileCap 80.00 -784.8
Shear key £.00 0.0
Total at bottom of Column -168.1
Total at bottom of pilecap -952.9

R

P —.i
d " ~ w ! r_ . ; I Water Suifacs
¥ ; - —) o) T——- ,v-P'rer_ ehnie Re
L lorgiivdinal axis of pler wwspgetrrre— WM‘%
i
Stream pressure data !
Angle between direction of flow and long,. axis of pier 0 0.0deg
Design velocity of water at H1% V1% 1:1Tjm/s
Design velocity of water at minimum water level Vmin (.39|m/s
Design velocity of water at average annual water level Vannual 11T|m/s
Longitudinal axis of pier pL=35.14 x 107 CpV?
Type of pier colum: "1:Semiecircular - nosed pier"; "2:Square - ended pier”, 1
"3:Debris lodged against the pier "; "4:Wedged - nosed pier with nose angle 90deg or less”
Drag coefficient Cp 0.70
Stream pressure at H1% pL1% 0.44 |kN/m2
Stream pressure at minimum water level pl.min 0.05]kN/m2
Stream pressure at average annual water level pLannual 0.44|kN/m2
Additional stream pressure due to driftwood raft lodged against pier
Drag coefficient Cp 0.50
Height of debris raft A 0.7im
Width of debris raft B 14.0fm
Area of debris raft Area 5.2|m2
Stream pressure due to driftwood raft at H1% pLdebris 0.32|kN/m2
Equivaient force Fhdebris 1.6|kN
Lateral axis of pier pT=514%10°C Vv
Drag coefficient CL 0.00
Stream pressure at H1% pT1% 0.00|kN/m2
Stream pressure at minimum water level pTmin 0.00[kN/m2
Stream pressure at average annual water level pTannual 0.00]kN/m2

Page 4 of 13




Case l: Maximum water level (1%

Item Exposed | Vertical Longitudinal Transversal
height Fy Fux Arm.gy M, Fuy Arm.gy M,
{m) (kN) (kN) (m) (kNwm) (kN) (m) {kN+*m)
Upper pier Column 0.00 0.0 5.8 0.0 0.0 5.8 0.0
Pier Column 5.48 0.0 2.7 0.0 6.1 2.9 16.6
Upper pilecap 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Total at bottom of Column 0.0 0.0 6.1 16.6
Upper pier Column 0.00 0.0 7.8 0.0 0.0 7.8 0.0
Pier Column 5.48 0.0 4.7 0.0 6.1 4.7 28.8
Upper pilecap 0.00 0.0 2.0 0.0 0.0 2.0 0.0
PileCap 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Total at bottom of pileeap 0.0 0.0 6.7 28.8
Additional siream pressure due to drifhwood rqft
Ttem Exposed | Vertical Longitudinal Transversal
height Fy Fux Arm.gyx M, Fuy Arm.yy M,
(m) (kN) (kiN) (m) (kN+m) (kN) (m) {kN=m)
Pier Column 0.0 1.6 5.5 9.0
Total at bottom of Column 0.0 16 9.4
Pier Column [ 0.0 1.6 1.5 2.3
Total at bottom of pilecap 0.0 L6 12.3
Casel: Minimum water level (Hmin
Item Exposed | Vertical Longitudinal Transversal
height Iy Frux Arm.yx M, Fuy Arm.gy M,
(m) (kN) (kN) {m) {kNem) (kN) (m) {kNem}
Upper pier Column 000 0.0 5.8 0.0 0.0 5.8 0.0
Pier Column 1.50 0.0 0.8 0.0 0.2 0.8 02
Upper pilecap 0.00 0.0 0.0 0.0 0.0 0.0 0.0
‘Fotal at bottom of Column 0.0 0.0 8.2 0.2
Upper pier Column 0.00 0.0 7.8 0.0 0.0 7.8 0.0
Pier Column 1.50 0.0 2.8 0.0 0.2 2.8 0.6
Upper pilecap 0.00 0.0 2.0 0.0 0.0 2.0 0.0
PileCap 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Total at bottom of pileeap 0.0 0.0 0.2 0.6
Case3. average Annual water level
[tem Exposed | Vertical Longitudinal Transversal
height Iy Fyx Armgx M, Fiy Arm.gy M,
(m) (kN) {kN) (m) (kNem) (kiN) {m) {kNem)
Upper pier Column 0.00 0.0 5.8 0.0 0.0 5.8 0.0
Pier Column 3.49 0.0 1.7 0.0 3.9 1.7 6.7
Upper pilecap 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Total at bottom of Column 0.0 0.0 3.9 6.7
Upper pier Column 0.00 0.0 7.8 0.0 0.0 78 0.0
Pier Column 3.49 0.0 3.7 0.0 3.9 3.7 14.5
Upper pilecap (.00 0.0 2.0 0.0 0.0 2.0 0.0
PileCap 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Total at bottom of pilecap 0.0 .0 3.9 14.5
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Wind loads data Pp = 0.0006 V* C, = 1.8 (KN/m2)

Reference standard "Wind region TCVN 2737-1995"
. Wind region (1, IL I1I, IV} at bridge location N A L | B

3 second gust wind velocity with 100 years return period Vb 53.0|mv/s

Type of terrain at bridge location ] I

"1:exposed area"; "2: forest, houses,... with height F0m"; "3:houses arca..with height>10m"

Average elevation of picr upper ground or water plang level Hele p 3.8lm

Correct coefficient for wind zone and elevation of pier S 1.09

Design wind speed V = S*Vb v 57.8|m/s

Obstacle cocfficient for pier Cd 1.3

Wind pressure on pier Pp 2.60|kN/m2
At Maximum water level (H1%)
Item Exposed | Vertical Longitudinal Transversal

height Fy Fux Arm.yx M, Fuy Arm.gy M,
{m) (kN) (kN) {m) (kNem) (kN) {m) (kNem}

Curtain wall 0.00 0.0 8.7 0.0 0.0 8.7 0.0
Pier Cap 2.94 0.0 7.2 0.0 27.5 7.2 198.8
Upper pier Column 0.00 0.0 5.5 0.0 0.0 5.5 0.0
Pier Column 0.28 1.8 5.6 10.2 1.8 5.6 10.2
Upper pilecap 0.00 0.0 5.5 0.0 0.0 5.5 0.0
Total at bottom of Column 1.8 10.2 293 209.1
Curtain walk 0.00 0.0 10.7 0.0 0.0 10.7 0.0
Pier Cap 2.94 0.0 9.2 0.0 27.5 9.2 253.8
Upper pier Column 0.00 0.0 7.5 0.0 0.0 7.5 0.0
Pier Column 0.28 1.8 7.6 13.9 1.8 7.6 13.9
Upper pilecap 0.00 0.0 7.5 0.0 0.0 7.5 0.0
PileCap 0.00 0.0 7.5 0.0 0.0 7.5 0.0
Total at bottom of pilecap L8 13.9 29.3 267.7

At Mininnon water level (Hmin)

[temn Exposed | Vertical Longitudinal Transversal
height Fy Fux Arm.gyx M, Fyuy Armugy M,
{m) (kN) (kN) {m) {kN+m) (kN) (m) (kiN+*mm)

Curtain wall 0.00 0.0 8.7 0.0 0.0 8.7 0.0
Pier Cap 2.94 (.0 7.2 0.0 275 7.2 198.8
Upper pier Column 0.00 0.0 1.5 0.0 0.0 1.5 0.0
Pier Column 4.26 27.7 3.6 100.6 27.7 36 100.6
Upper pilecap 0.00 0.0 1.5 0.0 0.0 1.5 0.0
Total at bottom of Column 27.7 100.6 55,2 299.5
Curtain wall 0.00 0.0 10.7 0.0 0.0 10.7 0.0
Pier Cap 2.94 0.0 9.2 0.0 27.5 9.2 253.8
Upper pier Column 0.00 0.0 35 0.0 0.0 3.5 0.0
Pier Column 4.26 21.7 56 156.1 27.7 5.6 156.1
Upper' pilecap 0.00 0.0 3.5 0.0 0.0 15 0.0
PileCap 0.00 0.0 3.5 0.0 0.0 .5 0.0
Total at bottom of pilecap 277 156.1 55.2 409.9
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At average Annual water level

Item Exposed | Vertical Longitadinal Transversal
height Fy Fux Armyy M, Ty Armyy M,
{m} (kN) (kN) {m) (kN+m) (kN) (m) (kN+*m)

Curtain wall 0.00 0.0 8.7 0.0 0.0 8.7 0.0
Pier Cap 2.94 0.0 7.2 0.0 27.5 7.2 198.8
Upper pier Column 0.00 0.0 3.5 0.0 0.0 35 0.0
Pier Column 327 14.8 4.6 08.3 14.8 4.6 68.3
Upper pilecap 0.00 0.0 3.5 0.0 0.0 3.5 0.0
Total at bottom of Column 14.8 68.3 42,3 267.1
Curtain wall 0.00 0.0 10.7 0.0 0.0 10.7 0.0
Pier Cap 2,94 0.0 9.2 0.0 27.5 9.2 253.8
Upper pier Column .00 0.0 5.5 0.0 0.0 3.5 0.0
Pier Column 2.27 14.8 6.6 97.9 14.8 6.6 97.9
Upper pilecap 0.00 0.0 5.5 0.0 0.0 5.5 0.0
PileCap 0.00 0.0 3.5 0.0 0.0 5.5 0.0
Total at bottom of pilecap 14.8 97.9 42.3 3517

Page 7 of 13

LRGSR

mﬁ“z E§§S§; &tgég;;“

v




1V. SUPERSTRUCTURE LOADS

Left side Span
Item Volume | Vertical Longitudinal Transversal
Fy Fyx Armg g M, Py Arm,yy M,
(m3) (kN) (kN) {m) {kN*m) (kN) (im) (KN+m}
Stagel (DC)
Girders 136.63 1674.0 12701  -2125.9
Diaphragm 17.13 209.9 1.270 -266.5
Precast plank 16.89 206.9 1.270 -262.7
Deck slab 103.68 1270.0 1270 -1612.9
Total 3360.7 -4268.1
Stage2 (DW)
Pavement 35.98 397.6 1.270 -504.9
Parapet + railing 391.1 1.270 -496.6
Lighting post + mis. 33.0 1.270 -41.9
Total 821.6 -1043.5
Right side Span
Item Volume | Vertical Longitudinal Transversal
Fy Fax Armayy My Fuy Arm.gy M,
(m3) (kN) (kN) (m) (kNem) {kN} (m) (kiN*m}
Stagel (DC)
Girders 136.65 1674.0 1.270 21259
Diaphragm 17.13 2099 1,270 266.5
Precast plank 16.89 206.9 1.270 262.7
Deck slab 103.68 1270.0 1.270 1612.9
Total 3360.7 4268.1
Stage2 (DW)
Pavement 35.98 397.6 1.270 504.9
Parapet + railing 3914 1.270 496.6
Lighting post + mis. 33.0 1.270 41.9
Total 8216 1043.5
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Live load data
Design Truck P1 35.0KN Vi 43m
P2 145.0KN V2 43 m
P3 145.0KN
Design Tandem P1 113L.0KN V3 1.2m
P2 110.0KN
Design Lane Load P. 9.3 KN/m
Pedestrian Load Pp 0.0
Sidewalk width - both 2 sides sW 0.4
Maximum number of design lane nlanes 3.4
Multiple presence factor m 0.85
Dynamic load allowance {1+IM)
Deck joint - all limit states 1.75
Other structure - all limit states (except fatigue) 1.25
|Design Truck IDesign Tandem

43093 m

P1 P2 P3 Pl r2

|Design Lane Load |
9.3 kN/m

Transverse Distribution

Distance from wheel axis to inner face of curb and bewteen wheel axis
In general case ei 1.20|m es 0.60|m
For deck overhang design el 1.30[m es 0.50|m
Distance between wheels el 1.80|m
Design lane width WL 3.60|m
el 0.001m
el 1.80m
Curb width we 0.50|m
Transverse excentricity of design vehicle 1 - general case exl 4.38
Transverse excentricity of desigh vehicle 2 ex2 2.58
Transverse excentricity of design vehicle 3 ex3 0.78
Transverse excentricity of design vehicle 4 exd -1.03
Transverse Excentricily of design vehicle et 1.68|m
WL WL
g2, clpel ei1u es

Longitudinal Distribution
Casela: 1Track + Lane load on | span

Caselb: 1Truck + Lane load on 2 spans
Case2a: 2Trucks + Lane load on 1 span

Case2b: 2Trucks + Lane load on 2 spans

Case3a: 1Tandem + Lane load on 1 span

Case3b: 1Tandem + Lane load on 2 spans
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Influence line value

Case Left span Right span
P3 P2 Pl Aleft 3 P2 Pi Aright
Casela: 16.05 1.00 0.87 0.73 16.05
Caselb: 0.95 16.05 1.00 0.87 16.05
Case2a:* 1.00 0.87 0.73 16.05 0.26 0.13 0.00 16.05
Case2b: 0.34 0.48 0.61 16.05 1.00 0.87 0.73 16.05
Case3a] 16.05 1,00 0.96 16.05
Case3b: 1.04 16.05 1.00 16.05
* 2 Trucks in right span
Truck + Lane load
P} P2 P1 _
Py
OERTERRERRE DGR DAEEDOSERP NSO R RERESA RO RO TRRRREG DR AR OO EROGUOTDOVSRRGARER RELULLRRDDRRRRRACED RO OR
Lleft Ri] [Re Lright
o] T
Lleft L R Ll‘i_@ _
|
Tandem + Lane load
P2 Pl
P,
BTN AR OO AR ORRCERIL AR ORESERDLRREDONRRONS VRIS LRGN ARR ARG RR A D )
R R
Lleft L R Lright _
For 1 truck or tanden: Reaction = [(Pi* yiy*(1+IM) + PL*A]*nlane*m
For 2 trucks: Reaction = 0.9* [(Pi* yiy*(1+IM) + PL*A]*nlane*m
1 Loaded Lane m= 120
[tem Reaction | Reaction | Vertical Longitudinal Transversal
left I'ight Fv F"x Al'lﬂ-"x My FHY Arm.“Y Mx
(kN) (kN) (kN) (kN) {m) {kNem} (kN} (m) (kN*m)
Casela: 179.1 623.4 802.5 564.3 3507.1
Caselb: 384.7 442.1 826.8 72.9 3613.0
Case2a: 161.2 638.5 799.7 606.2 3494.8
Case2b: 351.0 561.1 912.1 266.8 3985.7
Case3a: 179.1 502.9 682.1 411.3 2980.6
Case3b: 351.0 344.1 695.1 -8.7 3037.7
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2 Loaded Lane m= .00
Item Reaction | Reaction | Vertical Longitudinal Transversal
left right Fy Fux Arm.gx M, Fuy Arm.y M,
(kN) (kN) (kN} (kN) () (kNem) (kN) (m) {kNsim)
Casela: 298.5 1039.0 1337.6 940.4 3838.8
Caselb: 641.2 736.8 1378.0 121.5 3954.8
Case2a: 268.7 1064.2 1332.9 1010.3 3825.4
Case2b: ~ 585.0 935.1)  1520.1 _ ] 4447 43627
Caseda: 298.5 8382| 11368 685.4) 3262.6
Caselb: 585.0 573.5 1158.5 -14.6 3325.0
3 Loaded Lane m= (.85
Item Reaction | Reaction | Vertical Longitudinal Transversal
left right Fy Fux Arm.pyx M, Fyy AFm.yy M,
{kN) (kN) (kN) (kN) (m) (kNem) {kN) (m) (kNem)
Casela: 380.6 1324.8 1705.4 1199.1 2336.4
Caselb: 817.5 939.4 1756.9 154.9 2407.0
Casela: 342.6 1356.9 1699.4 1288.2 2328.2
Case2b: 745.8 1192.3 1938.1 567.0 2655.2
Casela; 380.6 1068.8 1449.4 873.9 1985.7
Case3lb: 745.9 731.3 1471.1 -18.6 2023.7
4 Loaded Lane m=_ 0.65
Item Reaction | Reaction | Vertical Longitudinal Transversal
left right Fy Fux Arm.x M, Fay Arm.y M,
(kN) (kN) (kN) (kN) (m) {(kN+m) (kN) {m) (kNem)
Casela: 388.1 1350.7 1738.8 1222.6 54.3
Caselb: 833.5 957.9 1791.4 157.9 56.0
Casela: 3493 1383.5 17327 1313.4 54.1
Case2b: 760.5 1215.7 1976.1 578.1 61.8
Case3a: 388.1 1089.7 1477.8 §91.1 46.2
Case3b: 760.5 745.6 1506.1 -19.0 47.1
Item Vertical Longitudinal Transversal
Live Load Fy Fux Arm.yx M, Fuy Arm.yy M,
(kN) (kN) (m) (kN*m) (kN) (m) (kNem)
Total at bottom of Column 1520.1 0.0 .0 444, 7 0.0 0.0 4362,7
Tofal at bottom of pilecap 1520.1 0.0 0.0 444,7 0.0 8.0 4362.7
Pedestrian Load
Item Reaction | Reaction | Vertical Longitudinal Transversal
lefi right Fy Fux Arm.gx M, | L) Arm.yy M,
(kN) (ki) (kN) {kN) {m) (kNem) (kN) {m) (kiNem)
Iside 0.0 0.0 0.0 0.0 6.0
2side 0.0 0.0 0.0 0.0 0.0
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Centrifugal foree data

CE=n*m*

{Axle weights) * C

AR

Axle weights of design Truck P 325.0|kN
Number of loaded lanes I 3.0[lanes
- m 0.85
Faclor, C = (4/3)* V~2/ (g*R) C 0.0[kN
Highway design speed v 11.1|m/s
Radius of curvature of traffic lane R -im
Centrifugal force CE 0.0]kN
Ltem From Vertieal Longitudinal Transversal
surface Fy Fix Arm.gx M, Fuy Arm.uyy M,
{m) (kN}) (kN) {im) (kN+m) (kN) {m) (kNem)
Centrifugal force 1.80
Total at bottom of Column 0.0 10.807 8.0
Total at bottom of pilecap 0.0 12.807 4.0

Braking force data

'z

R R

Axle weights of design Truck P 325.0/kN
Number of loaded lanes n 3.0|lanes
n 0.85
Brl = 25%*(design truck)*n*m Brl 207.19]kN
Br2 = 5%*(design truck + 9.3*Lbridgey*n*m Br2 119.70|kN
" Br = max(Brl, Br2) Br 207.19)kN
Item Irom Vertical Longitudinal Transversal
surface Fy Fux Arm.gy M, Fuy Arm,py M,
Take 50 % {im} (kN) (kN) (m} (kNem} (kiN) {im) {kN+m)
Braking force 1.80
Total at bottom of Column 103.6 10.807 1119.5
Total at bottom of pilecap 103.6 12.807 1326.7

Uniform temperature data

s
i

R

Installing temperature 10 27.0|deg
Maximum temperature tmax 47.0|deg
Minimum femperature tmin 10.00|dcg
Plus temperature amplitude Atmax 20.0|deg
Minus temperature amplitude Atmin 17.0|deg
Coefficient of Thermal Expansion o 1.08E-05
Strain due to minus temperature &r 1.84E-04

Item From Vertical Longitudinal Transversal

surface Fy Fux Arm, gy M, Fuy Arm.gy M,
{m) {kN) (kN) () (kNem) (kN) (m) (kN+m)
Total at bottom of Column 0.3 8.85 L7
‘Total at bottom of pilecap 8.3 10.85 2.2

Creep & shrinkage data

i

BT
?3' @ %ﬂl?{ f??

Item From Vertical Longitudinal Transversal
surface Fy Fux Arm.px M, Fuy Arm.yy M,
(m) (kN) {kN) {m) (kN+m) {kN) {m) (kNem)
Total at bottom of Column 0.4 8.85 2.9
Total at bottom of pilecap .4 10.85 3.8
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Wind loads data Pp = 0.0006 V* Cy= 1.8 (KN/m2)

Average clevation of deck givder upper ground or water plane level Hele_g 6.8\m

Correct coefficient for wind zone and elevation of pier S 1.09

Design wind speed V = 5*Vb Vi 57.8|m/s

Overall width between handrails b 12.8|m

Supetsteucture height including solid parapet d 3.03|m

Obstacle coefficient for pier Cd 1.36

Wind pressure on pier Pp : 2.72|kN/m2
ltem Exposed | Vertical Longitudinal Transversal

height Ty Fyx Arnl.gy M, Fyy Arm.y M,
(m) (kN) (kN) {m) (kNsm) (kN) (in) (kNem)

Superstructure 3.03 68.1 10.2 695.4 2724 10.2 2781.5
Total at bottom of Column 68.1 695.4 2724 2781.5
Superstructure | 3.03 68.1 12.2 8316 2724 122 3326.4
Total at bottom of pilecap 68.1 8316 272.4 3326.4

s s wtg i f,rg ST

BWiRd on ¥ e

For strength combination 111, wind load on vehicular and on structure have to simultaneously consider (wind
g Y

speed 25m/s). Wind load on vehicular in tranversal direction, is 1.5 kN/m at 1.8m height from asphalt surface.
Wind load on vehicular in longitudinal direction is 0.75 kN/m at 1.8m height from asphalt surface,

Item Vertical Longitudinal Transversal
Fy Fux Arm.gx M, Fuy Arm.gy M,
(kN) {kN) (m) (kN=m) (kN) {m) (KNem)
Superstructure 4.8 12.6 3125 49.6 12.6 625.0
Total at bottom of Column 24.8 312.5 49.6 625.0
Superstructure 24.8 14.6 362.1 49.6 14,6 724.1
Total at bottom of pilecap 24.8 362.1 49.6 724,1

Earth Quake data

Acceleration coefficient A 0.0580|g
Seismic zone Sz 1
Soil profile type: according to geological data survey 1
Coeffient site S 1.00
Bridge importance category: * l:critical'; "2:essential”; "3:othet" IC 2lessential
Response Modification Factor
© Column 2.0
Connection 1.0
Foundation 1.0

Response Spectrum - Single mode method is used for EQ analysis.
Result of pier internal force is showed here. For detail refer to annex,

Item Yertical Longitudinal Transversal
Fy Fux Armgy M, Fyy Arm.yy M,
(kN) (KN) {m) (kNem) {kN) (m) (kN+m)
Total at bottom of Column 604 4060 846 5010
Total at bottom of pilecap 604 5268 846 7603
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ltem. Eng. Date Sign.
Bridge LRB 12a Design
DETAIL DESIGN Check
Pier P2 Left Revise
B.LOAD COMBINATIONS
T
I. LOAD COMBINATIONS
Loads at Bottom of Column
Longitudinal Transvesal
Loads Sign Fy | My Fuy Mx
(kN) (kN) (KN<m) (kN) (kNem)
Superstructure Loads
1.Stagel - Dead Load DC 6721 0
2.Stage2 - Pave. +Parapet+Railing+Mis. DW 1643 0
3.Live Load LL 1520 445 4363
4 Pedestrian LL 0 0 0
5.Centrifugal force CE 0 0
6.Braking force BR 104 1120
7.Uniform temperature TU 0 2
8.Creep and Shrinkage CR&SH 0 3
9.Wind pressure on superstructure WS 68 695 272 2782
10.Wind pressurc on vehicles WL 25 312 50 625
11.Earthequake
a - Longitudinal direction EQ 302 2030
b - Transverse direction EQ 423 2955
Substracture Loads
1.Pier selfweight DC 2843
2.50il on pile cap EV 0
3.Bouyancy on pier
a - Maximum water level WA -264
b - Minimum water level WA =72
¢ - Average annual water level WA -168
4. Stream pressure
a - Maximum water level WA 0 0 8 26
b - Minimum water level WA 0 0 0 0
¢ - Average annual water level WA 0 0 4 7
5. Wind pressure
a - Maximum water level WS 2 10 29 209
b - Minimum water level WS 28 101 55 299
¢ - Average annual water level WS 15 68 42 267
6., Vessel collision force
a - Longitudinal direction Cv 0 0
b - Transverse direction cv 0 0
7.Vehicular collision force
a - Longitudinal direction CT 0 0
b - Transverse direction CT 0 0
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ltem. Eng. Date Sign.
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier P2 Left Revise
Loads at Bottom of Pilecap
Longitudinal Transvesal
Loads Sign Fy Fux My Fry Mx
(kN) (kN) (kN*m) (kN) {kN+m)
Superstruciure Loads
1.Stagel - Dead Load DC 6721 0
2.Stage2 - Pave.+Parapet+Railing+Mis. DW 1643 0
3.Live Load LL 1520 445 4363
4.Pedestrian LL 0 0 0
5.Centrifugal force CE 0 0
6.Braking force BR 104 1327
_7.Uniform temperature TU 0 2
8.Creep and Shrinkage CR&SH 0 4
9.Wind pressure on superstructure WS 68 832 272 3326
10.Wind pressure on vehicles WL 25 362 50 724
11.Earthequake
a - Longitudinal direction EQ 604 5268
b - Transverse direction EQ 846 7603
Substructure Loads
1.Pier selfweight DC 4803
2,50il on pile cap EV 2484
3.Bouyancy on pier
a- Maximum watcr level WA -1049
b - Minimum water level WA -857
¢ - Average annual water level WA -953
4.Stream pressure
a - Maximum water level WA 0 0 8 38
b - Minimum water level WA 0 0 0 I
¢ - Average annual water level WA 0 0 4 14
5.Wind pressure
a -~ Maximum water level W8 2 14 29 268
b - Minimutn water levcl WS 28 156 55 410
¢ - Average annual water level WS 15 98 42 352
6.Vessel collision foree
a - Longitudinal direction Cv 173 1794
b - Transverse direction cv 404 4111
7.Vehicular collision force
a - Longitudinal direction CT 0 0
b - Transverse direction CT 0 0
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |Item. Eng. Date Sign.
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier P2 Left Revise
Load Factors and Load Combinations
Loads Sign Stria Strib Str2a Str2b Stria Sir3b
2 3 4 5 6 7
Superstructure Loads
1.Stagel - Dead Load DC 1.25 0.90 1.25 0.90 1.25 0.90
2.5tage? - Pave.+Mis, DW 1.50 0.65 1.50 0.65 1.50 0.65
3.Live Load LL 1.75 1.75 - - 1,35 1.35
4.Pedestrian LL 1.75 1,75 - - 1.35 1.35
5.Centrifugal force CE 1.75 175 - - 1.35 1.35
6.Braking force BR 1.75 1.75 - - 1.35 1.35
7. Uniform temperature TU 0.50 0.50 0.50 0.50 0.50 0.50
8.Creep and Shrinkage CR&SH 0.50 0.50 0.50 0.50 0.50 0.50
9.Wind pressure on superst. WS - - 1.40 1.40 .40 0.40
10.Wind pressure on vehicles WL - - - - 1.00 1.00
11.Earthequake
a - Longitudinal direction EQL - - - - - -
b - Transverse direction EQT - - - - - -
Substructure Loads
1.Pier selfweight DC 1.25 0.90 1,25 0.90 1.25 0.90
2.Scil on pile cap EV 1.35 0.90 1.35 0.90 1.35 0.90
3.Bouyancy on pier
a - Maximum water level WA 1.00 1.00 1.00
b - Minimum water level WA 1.00 1.00 i.00
¢ - Average annual WL WA
4,Stream pressure .
a - Maximum water level WA 1.00 1.00 1.00
b - Minimum water level WA 1.00 1.00 1.00
- Average annual WL WA
5.Wind pressure
a - Maximum water level WS - - 1.40 0.40
b - Minimum water level WS - - 1.40 0.40
¢ - Average annual WL WS - -
6.Vessel collision force
| a- Longitudinal direction cv - - - - - -
b - Transverse direction Cv - - - - - -
7. Vehicular collision force
a - Longitudinal direction CT - - - - - -
b - Transverse direction CT - - - - - -
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |Item. Eng. Date Sign.
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier P2 Left Revise
Load Factors and Load Combinations
Loads Sign Serl Extla Extib Extie Extid
10 11 12 13 14
Superstruciure Loads
I.Stagel - Dead Load DC 1.00 1,25 0.90 1.25 0.90
2.Stage2 - Pave.+Mis., DW 1.00 1.50 0.65 1.50 0.65
3.Live Load LL 1.00 0.50 0.50 0.50 0.50
4.Pedestrian LL 1.00 0.50 0.50 0.50 0.50
5.Centrifugal force CE 1.00 0.50 0.50 0.50 0.50
6.Braking force BR 1.00 0.50 0.50 0.50 0.50
7. Uniform temperature TU 1.00 - - - -
8.Creep and Shrinkage CR&SH 1.00 - - - -
9.Wind pressure on superst. WS 0.30 - - - -
10.Wind pressure on vehicles WL 1.00 - - - -
1 I.Earthequake
a - Longitudinal direction EQL - 1.00 1.00 0.30 0.30
b - Transverse direction EQT - 0.30 0.30 1.00 1,00
Substracture Loads
LPier selfweight DC 1.00 1.25 0.90 1.25 0.90
2.50il on pile cap EV 1.00 1.35 0.90 1.35 0.90
3.Bouyancy on picr
a - Maximum water level WA
b - Minimum water level WA 1.00
¢ - Average annual WL WA 1.00 1.00 1.00 1.00
4.Stream pressure
a - Maximum water level WA
b - Minimum water level WA 1.00
¢ - Average annual WL WA 1.00 1.00 1.00 1.00
5. Wind pressure
a - Maximuin water level WS - - - -
b - Minimum water level WS 0.30 - - - -
¢ - Average annual WL WS - - - -
6.Vessel collision force
a - Longitudinal direction cv - - - - -
b - Transverse direction cv - - - - -
‘7. Vehicular collision force
a - Longitudinal direction CT - - - - -
b - Transverse direction CT - - - - -
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ltem. Eng, Date Sign.
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier P2 Left Revise -
Load Factors and Load Combinations
Loads Sign Ext2a Ext2b Extle foxt2d
15 16 17 18
Superstriciure Loads
|.Stagel - Dead Load DC 1.25 0.90 [.25 0.90
2.Stage2 - Pave.+Mis. DW 1.50 0.65 1.50 0.65
3.Live Load LL 0.50 0.50 0.50 0.50
4.Pedestrian LL 0.50 0.50 0.50 0.50
5.Centrifugal force CE 0.50 (.50 0.50 0.50
6.Braking force BR 0.50 0.50 0.50 0.50
7.Uniform temperature TU - - - -
8.Creep and Shrinkage CR&SH - - - -
9.Wind pressure on superst, WS - - - -
10, Wind pressure on vehicles WL - - - -
1 1.Earthequake
a - Longitudinal direction EQL - - - -
b - Transverse direction EQT - - - -
Substructure Loads
1.Pier selfweight DC 1.25 0.90 1.25 0.90
2.50il on pile cap EV 1.35 0.90 1.35 0.90
3.Bouyancy on pier
a - Maximum water level WA
| b - Minimum water level WA
| ©- Average annual WL WA 1.00 1.00 1.00 1.00
4.Stream pressurc
a - Maximum water level WA
b - Minimum water level WA
¢ - Average annuai WL WA 1.00 1.00 1.00 1.00
5.Wind pressure
a - Maximum water level W3S - - - -
b - Minimum water level WS - - - -
¢ - Average annual WL W8 - - - -
6.Vessel collision force
a - Longitudinal direction Cv
b - Transverse direction CVv
7.Vehicular collision force
a - Longitudinal direction CT 1.00 1.00 1.00 1.00
b - Transverse direction CT 1.00 1.00 1.00 1.00
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT | ltem, Eng. Date Sign.

Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier P2 Left Revise

11, LOAD COMBINATIONS RESULT

Load Combinations at Bottom of PierColumn

Longitudinal Transvesal
No Combinations Sign Iy Fux My Fuy Mx
(kN) (kN} (kN+m) (kN) (kNem)
1 Strength la Strla 17009 182 2740 0 7635
2 Strength 1b Strlb 12072 182 2740 8 7660
3 Strength 2a Str2a 14348 135 1117 459 4314
4 Strength 2b Str2b 9412 98 990 430 4212
5 Strength 3a Str3a 16400 203 2745 181 7747
6 Strength 3b Str3b 11464 193 2709 178 7736
7 Service 1 Serl 12656 158 2120 148 5912
& Extreme la EQL Extla 15013 354 2812 131 3075
9 Extreme 1b EQL Extlb 10268 354 2812 131 3075
10 Extreme lc EQT Extlc 15013 142 1391 427 5143
11 Extreme 1d EQT Extld 10268 142 1391 427 5143
Load Combinations at Bottom of PileCap
Longitudinal Transvesal
No Combinations Sign Fy Fux My Fay Mx
(kN) (kN) (kNem) (kN) (kN=m)

1 Strength la Strla 22028 182 3103 0 7635
2 Strength 1b Strlb 15288 182 3103 8 7672
3 Strength 2a Su2a 19368 135 1386 459 5231
4 Strength 2b Sti2b 12628 98 1187 430 5070
5 Strength 3a Str3a 21420 203 3152 181 8109
G Strength 3b Str3b 14680 193 3095 178 8089
7 Service 1 ' Serl 16315 158 2436 148 6208
3 Extreme la EQL Extla 20032 656 6153 258 4477
9 Extreme 1b EQL Extlb 13483 656 6153 258 4477
10 Extreme lc EQT Extle 20032 233 2466 850 9799
11 Extreme 1d EQT Extld 13483 233 2466 850 9799
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT Item. Eng. Date Sign.
Bridge LRB 12a Design “
DETAIL DESIGN Check -
Pier 1’2 Left Revise -
D.COLUMN DESIGN
I. COLUMN DATA
1.Load Combinations at Bottom of Pier Colunn
Longitudinal Transvesal
No Combinations Sign Fy Fux My Fuy Mx
{kN) (kN) {kNem) (kN) {(kN'm)
1 Strength la Strla 17009 182 2740 0 7635
2 Strength 1b Strlb 12072 182 2740 8 7660
3 Strength 2a Str2a 14348 135 1117 439 4314
| 4 Strengih 20 Str2b 9412 98 990 430 4212
5 Strength 3a Str3a 16400 203 2745 181 7747
6 Strength 3b Strib 11464 193 2709 178 7736
7 Service | Serl 12656 158 2120 148 5912
3 Extreme 12 EQL Extla 15013 354 2812 131 3075
9 Extreme 1b EQL Extlb 10268 354 2812 131 3075
10 Extreme l¢ EQT Extle 15013 142 1391 427 5143
11 Extreme 1d EQT Extld 10268 142 1391 427 5143
2. Pier Column Material
Normal concrete
Compressive strength at 28 days age fc 30{MPa
Concrete elastic modulus Le 27691 |MPa
Reinforcement TCVN1651-2008; CBV-400
Yicld strength fy 400|MPa
Reinforcement elastic modulus Es 200,000|MPa

Longitudinal bridge axis

1500

v

-A500

1500
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DA NANG - QUANG NGAIT EXPRESS WAY PROJECT  |ftem. Eng. Date Sign,
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier P2 Left Revise -
3, Pier Column Section
Pier column thickness - longitudinal dimension td 2.50[m
Pier column width - transverse dimension in 2.50|m
Section area A 4.909|m2
_ Moment inertia e Ix 1.896|m4
Iy 1.917|m4
Radius of gyration of gross concrete section; t = sqri(l/A) Ix 0.621Im
1y 0.625|m
4. Slenderness Effect §.5.743,84.53.22b,54.6.25
Transverse direction: Fixed at bottont; translation free, rotation free at top Kt 2.10
Longitudinal direction: Fixed at bottom; translation free, rotation free af fop Kl 2.10
Unsupported length from top to bottom of column Lu 8.70Im
Slenderness ratio: if K.Lu /1> 22 than considered Kt.Lu/rx 29.4|yes
Kl.Lu/ry 29.2|yes
Moment inertia of longitudinal reinforcements Is 0|m4
Ratio of max factored Per, load moment to max factored total load moment Bd 0

P - A analysis
**Longitudinal Direction
P - A moment dertermination precedure:

Initial

Determining displacement for gross cross section
Displacement for cracked section

Moment P-A

Added lateral force

Axg=Fx.H"3/(3Elg
Axer = For . Axg
M P-A=Axcr . P
AFx=MP-A/H

Step: ist  Determining displacement for gross cross section Axg i=(Fx+AFxi-1) . H*3 / (3.E.Ig)
Displacement for cracked section Axcri=Fr.Axgi
Moment P-A MP-Ai=Axeri. P
Added lateral force AFxi=MP-AiI/H
Combination Fv My Initial
Fx Axg Fer Axer M P-A AFx
(kN) (kNm) {kiN) (m) (kN) (m) (kNm}) (kN)
Strength la 17009 2740 315 0.001 ) 0.003 55 6.4
Strength 1b 12072 2740 315 0.001 2.5 0.003 39 4.5
Strength 2a 14348 1117 128 0.001 2.5 0.001 19 22
Strength 2b 9412 990 114 0.000 2.5 0.001 11 13
Strength 3a 16400 2745 316 0.001 25 0.003 53 6.1
Strength 3b 11464 2709 311 0.001 2.5 0.003 37 42
Service | 12656 2120 244 0.001 2.5 0.003 32 3.7
Extreme la 15013 2812 323 0.001 2.5 0.003 50 5.8
Extreme 1b 10268 2812 323 0.001 2.5 0.003 34 3.9
Extreme l¢ 15013 1391 160 0.001 2.5 0.002 25 29
Extreme 1d 10268 1391 160 0.001 2.5 0.002 17 1.9
Combination Fv My 1st Trial
Fx Axg Fer Axcr MP-A AFx
(kN) (kNm) {kN) (m) (kN) (m) {kNm) (kN)
Strength la 17009 2740 321 0.001 25 0.003 56 6.5
Strength b 12072 2740 320 0.001 2.5 0.003 40 4.6
Strength 2a 14348 1117 131 0.001 2.5 0.001 19 2.2
Strength 2b 9412 990 115 0.000 2.5 0.001 11 1.3
Strength 3a 16400 2745 322 0.001 2.5 0,003 54 6.3
Strength 3b 11464 2709 316 0.001 2.5 0.003 37 43
Service 1 12656 2120 247 0.001 2.5 0.003 32 3.7
Extreme la 15013 2812 329 0.001 2.5 0.003 51 5.9
[Extreme 1b 10268 2812 327 0.001 2.5 0.003 35 4.0
|I3xtrcme ic 15013 1391 163 0.001 2.5 0,002 25 2.9
|Exlrcme 1d 10268 1391 162 0.001 2.5 0.002 i7 2.0
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  {ltem. Eng. Date Sign.
Bridge LRD 12a Design -
DETAIL DESIGN Check -
Picr P2 Left Revise -
Combination Fvy My 2nd Trial
Fx Axg Fer Axer MP-A Alx
(kN) {kNm) {kN} (m) (kN) {m) (kNm) (kN)
Strength la 17009 2740 322 0.001 2.5 0.003 56 6.5
Strength Ib 12072 2740 320 0.001 2.5 0,003 40 4.6
Strength 2a 14348 117 131 0.001 2.5 0.001 19 2.2
Strength 2b 9412 990 115 0.000 2.5 0.001 11 1.3
Strength 3a 16400 2745 322 0.001 2.5 0,003 54 6.3
Strength 3b 11464 2709 316 0.001 2.5 0.003 37 4.3
Servige | 12656 2120 248 0.001 2.5 0,003 32 3.7
Extreme la 15013 2812 329 0.001 2.5 0.003 51 59
Extreme 1b 10268 2812 327 0.001 25 0.003 35 4.0
Exlreme lc 15013 1391 163 0.001 2.5 0.002 25 2.9
Extreme 1d 10268 1391 162 0,001 2.5 0.002 17 2.0
**Transverse Direction
Combination Fv Mx Initial
Fx Axg Fer Axcr M P-A AFx
(kN) {kNm} (kN) {m) (kN) (m) (kiNm) (kN)
Strength la 17009 7635 878 0.004 25 0.009 156 17.9
Strength 1b 12072 7660 881 0.004 2.5 0.009 111 12.8
Strength 2a 14348 4314 496 0.002 2.5 0.005 74 8.5
Strength 2b 9412 4212 484 0.002 2.5 0.005 43 5.5
Strength 3a 16400 7747 891 0.004 2.5 0.009 153 17.5
Strength 3b 11464 7736 890 0.004 2.5 0.009 106 12.2
@'vice 1 12656 5912 680 0.003 2.5 0.007 90 10.3
Extreme la 15013 3075 354 0.001 2.5 0.004 55 6.4
Extreme 1b 10268 3075 354 0.001 25 0.004 38 4.4
Extreme lc 15013 5143 591 0.002 2.5 0.006 93 10.7
Extreme 1d 10268 5143 591 0.002 2.5 0.006 63 13
Combination Fv Mx 1st Trial
Fx Axg Fer Axcer MP-A AFx
(kN) (kNm} [C)] (1n) {kN) {m} {kNm) (kN)
Strength la 17009 7635 896 0.004 25 0.009 159 18.3
Strength 1b 12072 7660 894 0.004 25 0.009 113 13.0
Strength 2a 14348 4314 505 0.002 2.5 0.005 76 8.7
Strength 2b 9412 4212 490 0.002 2.5 0.005 48 5.5
Strength 3a 16400 7747 908 0.004 2.5 0.009 156 17.9
Strength 3b 11464 7736 902 0.004 2.5 0.000 108 12.4
Service 1 12656 5912 690 0.003 2.5 0.007 91 10.5
Extreme la 15013 3075 360 0.002 2.5 0.004 56 6.5
Extreme Ib 10268 3075 358 0.001 2.5 0.004 38 44
Extreme le 15013 5143 602 0.003 2.5 0.006 94 10,9
Extreme 1d 10268 5143 599 0.003 2.5 0.006 64 74
Combination Iy Mx 2nd Trial
Fx Axg Fer Axcr MP-A AFx
(kN) (kNm) (kN (m) (k) {(m) (kNm) (kN)
Strength 1a 17009 7633 896 0.004 2.5 0.009 159 18.3
Strength 1b 12072 7660 894 0.004 2.5 0.009 113 13.0
Strength 2a 14348 4314 505 0.002 2.5 0.005 76 8.7
Strength 2b 9412 4212 490 0.002 2.5 0.005 438 5.5
Strength 3a 16400 7747 209 0.004 2.5 0.009 156 17.9
Strength 3b 11464 7736 902 0.004 2.5 0.009 108 124
Service 1 12656 5912 690 0.003 2.5 0.007 91 10.5
Extreme 1a 15013 3075 360 0.002 2.5 0.004 56 6.5
Extreme 1b 10268 3075 358 0.001 25 0.004 38 4.4
Extreme lc 15013 5143 602 0.003 2.5 0.006 o4 10.9
Extreme 1d 10268 5143 599 0.003 2.5 0.006 64 7.4
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DA NANG - QUANG NGAT EXPRESS WAY PROJECT  [ltem. Eng, Date Sign.
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Picr P2 Left Revise -
**Load Combinations at bottom of column considering Slenderness Effect
Combination Fv Mx Mx Mx My My My
Vert. Trans. P-A Total Long. P-A Total
(kN) (kNm) (kNm) {kNm) (kNm) (kNm) (kNm)
Strength 1a 17009 7635 159 7794 2740 56 2796
Strength Lb 12072 7660 113 7773 2740 40 2779
Strength 2a 14348 4314 16 4389 117 19 1136
Strength 2b 9412 4212 48 4261 900 11 1001
Strength 3a 16400 7747 156 7903 2745 54 2799
Strength 3b 11464 7736 108 7844 2709 37 2746
Service 1 12656 5912 91 6003 2120 32 2152
Extreme la 15013 3075 56 3131 2812 51 2863
Extreme b 10268 3075 38 3113 2812 35 2847
Extreme lc 15013 5143 94 5238 1361 25 1416
Extreme bd 10268} 5143 64 5207 1391 17 1408

11, PIER COLUMN DESIGN

1. Limit of Reinforcement 83.5.74.2
Minimum area of longitudinal reinforcement in column
_ Asfy/(Ag. o) >=0.135 As> 0.050|m2
As/ Ag>=0.01 As> 0.049|m2
Maximum area of longitudinal reinforcement in column
As/ Ag<=008 As< 0.393{m2
Trial Rebars: As 0.031|{m2
Hayers X 50 = 50 bars 28 @150 Asl 0.031|m2
1layers x0 = bars 0235 @150 As2 0.000|m2
2. Interation diagram M-P Using Pea-Column software

**[n Both Direction
Strength and Service limit stafes:

Resistance factor: Compression P = 0.75 (AASHTO LRFD-2004)
Tension @y = 0.80
Extreme Event limit states:
Resistance factor Comprassion @ = 1.00 {AASHTO LRFD-2004)
Tension G, = 1.00
Ino. COMBINATION Pu Mux Muy @ Mnx o Mny @ Mn/Mu
kN kN-m kN-m kN-rm kN-m
1 Strength la 17009 2796 7794 7142.3 19906.4 2.56
2 Strength 1b 12072 2779 7773 6617.8 18500.9 2.38
3 Strength 2a 14348 1136 4389 5184.4 | 20038.9 4.57
4 Strength 2b 9412 1001 4261 4133.3 17586.2 413
5 Strength 3a 16400 2799 7903 7089.9 20012.9 2.53
6 Strength 3b 11464 2746 7844 6381.5 18228.5 2.33
7 Service 1 12666 2162 6003 6732.8 18783.6 313
8 Extreme Ia 15013 2863 31N 16240.7 | 16662.5 533
9 Extreme 1b 10268 2847 3113 13490.9 | 14751.9 474
10 Extreme Ic 15013 1416 5238 5890.3 | 21776.5 4.16
11 Extreme 1d 10268 1408 5207 5214 19275 3.70
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ltem. Eng. Date Sign.
Bridge LRB 12a Design .
DETAIL DESIGN Check -
Pier P2 Left Revise -
3. Column Ties 5.5.7.4.6,5.5.10.6.3,85.10.11.4.1d -¢
Bridge is in seismic zote Sz 1
Arca of concrete core measured out-to-oul of ties Ac 4.531|n2
Tie diameter Dtie 16lmm2
 Cross sectionareaof 1 tie As-tr 0.0002|m2
Spacing of hoops o i s 150jmm
Length of reinfocement tic in 1 hoop Liie 7.23|m
Ratio of ties reinf. in one hoop/ volume of conc. core one pitch spacing
ps = As-tr . Ltie / (Ac * spacing) ps 0.0021
Ratio of spiral reinf. To total volume of concrete core shall satisfy 5.5.7.4.6
ps >=045 . ( Ag/Ac - 1). f'e/ fy = Reql Reql 0.0028|N/A
5.5.10.11.3
Transverse Reinforcemment for Confinement at Plastic Hinges 8.5.10.11.4.1.d
For a circular column "1:applied","2:Not applied" 2
ps >=0.12 . f'e/ fy = Req2 Req2 0.0090|N/A
For a rectangular column
Rectangular hoop reinforcement shall satisfy
Either Ash >= (.30 . s.he.f'e/ fy. [Ag/Ac -1] =Reql
or Ash >= 0,12 . s.he.f'ef fy = Req2
In longitudinal direction "“1:applied”,"2:Not applied” 2
Number of cross tie nt_x 4|ties
Total cross-sectional area of tie reinf. Ash_x 0.0008|m2
Core dimension of tied columm he x 2.40|m
Rectangular hoop reinforcement shall satisfy Reql x 0.0007|m2
Req2 x 0.0032|m2
Conclude N/A
In transverse dircetion
Number of cross tie nty 4lties
Total ¢cross-sectional area of tie reinf. Ash_y 0.0008|m2
Core dimension of tied column he_y 240
Rectangular hoop reinforcement shall satisfy Reql_y 0.0007|m2
ReqZ2_y 0.0032|m2
Conclude N/A
Spacing of Transverse Reinforcement for Conflnement 5.5.10.114.1.¢
Transverse reinforcement for confinement shall be:
* Provided at the top and bottom of the column over a length not less than the greatest of the
___ maximum cross-sectional column dimensions,one-sixth of the clear height of the column, or 450 mm,
Maximum cross-sectional column dimensions L1 2.50m
1/6 of clear height of column L2 0.96|m
or 450mm L3 0.45]m
Chosen value: L = max{L.1,L2,1.3} L 2.50|m
* Spaced not to exceed one-quarter of the minimum member dimension or 100 mm center-to-center.
Spacing 0.10|m
Column connections 5.5.10.11.4.3
* Development length for all longitudinal stecl shall be 1.25 times that required in 8.5.11
* Column transverse reinforcement, as specified in Article 5.10.11.4.1d, shall be continued for a distance
not less than one-hatf the maximum column dimension or 380 mm from the face of the column connection into
the adjoining member,
1/2 maximum column dimension L4 1.25|m
or 380mm L5 0.38|m
Chosen value: Le = max(L4,L5) Le 1.25|m
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4, Shear Design
Direction Long.- X{ Trans.-Y[Unit
Shear resistance factors v 1.0 1.0
Factored shear force in longitudinal Vu 354 439|kN
Required shear capacity Vn = Vu/ ¢v vn 354 459IkN

Determine concrete shear capacity

Minimum shear reinforcement will provided in cross section

Therefore B 2.0 2.0
0 450 45.0
Cross section equivalent height h 2,50 2.50{m
width b 1.96 1.96[m
d=h-cover-dlx d 2,41 241 m
dv = max(0.72%h; 0.9%d) dv 2.17 2.17m
Vo= min(0.083 . B . sqrt(f'ic) . bv. dv, 0.25.f'c.bv.dv) Ve 3879 3879 kN

Difference between required shear capacity and the capacily provided by concrete

is the minimuwmn required capacily for shear reinforcements

Vs=Vn-Vc Vs 0 0JkN
In this case V¢ > Vn so shear reinforcement is no necd
Stirrup diameter Ds 16 16
Number of stirrup legs / cross section ns 2 2
Shear legs arca Av 0.0004 0.0004m2
Angle of inclination of shear reinf. to long. axis o 90 90|deg
Vs=Ay. fy. dv. (cot 6 + cot o). sina/s § <= - -lm
Stirrup spacing used s 0.10 0.10|m
Check minimun shear reinforcement requirement OK OK|
Av >= 0.083. sqrt(f'c). bv. s/ fy =Req Req 0.0002 0.0002|m2
Check maximum shear reinforcement spacing requirement OK OK
F = 0.1*f'c*bv*dv F 12798 12798ikN
If Vu < 0.1%'¢*bv*dyv  then Smax=0.8*dv <= 600mm
If Vu > 0.1%f'c*bvidy then Smax=0.4*dv <= 300mm Smax .60 0.60jm
Interface shear transfer 5.5.8.4
Area of concrete engaged in shear transfer Acv 4.90%|m2
Area of shear reinforcement crossing the shear plane Avf 0.031|m2
For concrete placed against clean, hardened concrete with surface roughencd
Cohesion factor specificd in Article 5.8.4.2 C 0.7|\MPa
Friction facter i t
For normal density concrete A 1
Nomtinal shear resistance of the interface plane shall be taken as
Vn=c¢ Acv + . Avf fy Vn 15756 (kN
Vn<=0.2.fc. Acv Vn <= 29452 |kN
Vn<=55.Acy . (IMPa) Vi <= 26998{kN
Norminal shear resistance Vi 15756|kN
Factor for shear friction L0
Factored shear resistance Vr 15756|kN
Horizontal force at bottom of pier column Vu 52|kN
Conclude OK
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ltem. Eng, Date Sign.
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier P2 Left Revise -
5. Control of cracking by distribution of reinforcement

Tensile stress in rebars should be satisfied equation: fs <= fsa = Z/[{dc.A)*1/3] and fs <=0.6.fy

Direction Long.- X| Trans.-Y |[Unit

Existing condition for structrure 1,20r3 1 1

_ Crack width parameter Z 30000 30000|N/mm

Flexural moment Ms 2152 6003 |kNm

Axial thrust at service litnit state Ns 12656 12656|kN

Cross section equivalent height h 2.50 2.50|m

width b 1.95 1.96[m

Conerete thickness from tension fiber Lo tension reinf. dc 0.08 0.05|m

Concrete thickness from compression fiber to lension reinf. d 24 241]kN

Number of rebars N 25 25|bars

Area of rebars As 0.0154 0.0154[m2

Area of concrete assumed to participate with reinf.

A=2.dc.b/N A 0.0079 0.0079|m2
fsa 410 410|MPa
0.6y 240 240|MPa

Min (fsa, 0.6fy) = 51 fs1 240 240|MPa

¢ = Ms/Ns+d-h/2 [ 1.33 1.64|m

e/d> 1,15 efd 1.15 1.15

=074+ 0.1(/d) < 0.9 j 0,86 0.86

i= 1/(1-.d/e) i 3.90 3.90

Stress in rebars: f5 = (Ms+Ns(d-h/2)}/(As.j.i.d} fs 136 167|MPa

. Conclude OK 0K

Maximum width of ¢rack: an = 0.076.5.f5.(dc. A)*1/3) an 0.126 0.155\inm

Where B 0.167 0.167
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT Item. Eng,. Datc Sign.
Bridge LRB 12a Desigh
DETAIL DESIGN Check -
Pier P2 Left Revise
E. PILE CAP DESIGN
1. PILES AND PILECAP DATA PLAN OF PILE ARRANGEMENT
! Piles Data Pilecap Data RS e 8.000
Number of piles: ny ] X Y
Co-ordinates of Piles 2.500 4.000 4,000
Number | Diameter X {m}) Y, {m) 2.500 -4,000
1 1.000 1.500 3.000 -2.500 -4.000
2 1.000 1500 0.000 2500 4.000 2600
3 1.000 1.500 -3.000 2.500 4.000
4 1.000 -1.500 -3.000 Column Data 0.000
5 1.000 -1.500 0.000 X Y;
6 1.000 -1.500 3.000 1.108 1.108]
- 1.108 -1.108 -2.000
- -1.108 -1.108
-1.108 1.108
- 1.108 1.108) -4.000
— -6.000
SX,SY 13.500 36.000 3750 -1750 0950 2260
2. CRITICAL SECTIONS
Pile cap Length L =  8.000m
Pile cap Widih w = 5000 m
Pile cap thicknass H = 2.000m
Caolumn Width W = 2500 m
Column Thickness te = 2500 m
Round nose radius [+ =  1.280m
Column Area Ag = 4,909 m2
Column block equivalent:
Width Wea = 276 m
Thickness tee 2216 m
Distance from Pile to Critical Sections - Arm (m)
Pile No. Section
Mx1 _Mx2 My1 ___My2
1 1.892 - 0.392 -
2 - - 0.392 -
3 - 1.892 0.392 -
4 - 1.892 - 0.392
5 - - - 0.392
3] 1.802 - - (.392
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INTERNAL FORCES CALCULATION
Pile Reaction {from Pile Foundation analysis}

AXIAL FORCE (KN)
Plle STRIA | STRI-B | STRI-A | STRIB | STRI-A[STRII-B] SER | EXTI-A | EXTI:B | EXTI-C | EXTI-D"
1 45239  34634] 37423 2655.1|  4491.8] 3423.8] 34198 44425] 33722 4522.4] 34520
2 3915.8] 28455 32591 21688.7] 3816.0] 27458 28999] 4026.6] 2056.2] 3550.3] 2480.0
3 3307.6] 22276 27758 1722.3| 31404 2067.5; 2380.1] 3610.8]  2540.4] 2578.3| 1508.0
4 25006  1519.7] 24948 14413 24203 1356.7]  1830.0] 20479 977.8]  1968.1 897.7
5 320811 2137.7] 2978.0 1907.8] 3106.2| 20349 2340.8] 2463.8] 13093.5]  2940.1] 18698
6 3611 275671 34613|  23741]|  areld| 27130 28697  2879.7]  1809.4] 39121| 28418
BENDING MOMENT - Mx (KNm)
Pile STRIA | STRI-B | STRIA | STRIB | STRIFA] STRI-B|  SER [ EXT1:A | EXTI-B § EXTI-C.| EXT I:D”
1 56.0 51.3 149.3 142.9 16.5 18.0 7.1 84.4 84.4 312.6 31286
2 56.0 513 1493 -142.8 -16.5 180 171 -84.4 8a4| 3126]  -3126
3 56.0 51.3]  -140.3 1429 -16.5 180 A7 84.4 84|  -3126] -3126
4 56.0 51.3] 1493 -142.9 -16.5) -18.0 -17.1 -84.4 Ba4] 26| 3126
5 56.0 5131 1493 -142.9 -16.5 -18.0 -17.1 -84.4 844 3126  -3128
6 -56.0 -51.3 149.3 142.9 16.5 18.0 17.1 84.4 84.4 312.6 326
BENDING MOMENT - My (KNm)
Pile STRIA ] STRI-B | STRIIA | STRI-B | STRIFA[ STRUFB| _SER [ EXTIA-EXT FBL [ EXTLC | EXTI:D "
1 16.2 16.2 17.4 17.4 20.9 20.5 16.5 153.7 153.7 49.4 49.4
2 16.2 16.2 7.4 i7.4 20.8 20.9 16.5 1563.7 153.7 49.4 49.4
3 16.2 16.2 17.4 174 20.9 209 16.5 153.7 153.7 49.4 49.4
4 -16.2 -16.2 174 7.4 209 -20.9 65 4537|1837 -49.4 -49.4
5 -16.2 16,2 17.4 7.4 209 20.9 65| 1537 1587 -49.4 -49.4]
G -16.2 -16.2 -17.4 7.4 20.9 .20.9 65| 4837|1837 -49.4 -49.4
Pilecap weight
. \ Ni Arm Mx My
Section | g (KN) (m) my | (KNm)
[Mx1 289] -419.4 1.446] -G06.5
Mx2 289|  -419.4 1.446]  -606.5
My1 22.3] -323.0 0.696 -224.8]
Iny2 223  -3230] 0696 -224.8)
TOAD FACTOR FOR DEAD LOAD OF PILE CAP
STRIA | STRI-B | STRIA | STRII.B | STRII-A| STRIIB | _SER | EXTI:A [LEXTLE | EXTI-G | EXTID:
1.25 0.90 1,25 0.90 1.25 0.90 1.00 1.25 0.90 1,25 0.90
Internal Forces at Critical Sections
TNTERNAL FORGE AT SEGTION Mx1 - Unit KN, KNm |
STRIA ¥ STRIB | STRI-A | STRI-B | STRI-A | STRILB | SER™ ‘ICEXTIA B EXTEC| EXTAD:
Shear 7816.8] 5841.7| 6679.4| 4651.8| 7r487| 5769.3] 58701 ) 7910.3|  6916.4
Moment 729109 111196] 13171.3] _ 9256.4| 14928.9] 11102.3] 11328.8] 13265.8] 9427.5] 15827.2| 11988.7
INTERNAL FORGE AT SECTION Mx2 - Unit KN, KNm
STRIA | STRIB | STR1-A | STRI-B | STRII-A | STRI-B| SER. | 'EXTFA [ EXTIB- “EXTRC | EXT.ED.
Shear 5383.4| 33607  4748.4 7862 5045.2] 3046.7] 3790.7| 5134.5] 31405 4022.1|  2028.3
IMoment T0532.4|  66471| 89165  5154.6] 9747.6| 5697.4] 7325.7| o780.7| 69422| 72194 33811
INTERNAL FORCE AT SECTION My1 - Unit KN, KNm
STRIA T STRI-B | STRILA | STRI-B | STRII-A | STRIB | SER _|-EXTLA [EXTI-B | EXTIC. =EXT 1D
Shear 11343.5]  8245.7| 9373.5| 62754 11044.1| 7946.2| 8376.8] 11876.1] 8578.1 10247.3] 71493
Moment 43762]  3194.5| 36059 24254  42r1.6|  3000.9) 3236.8] 40181 37373 4044.5( 286338
[NTERNAL FORCE AT SECTION My2 - Unit KN, KNm
STRIA | STRIB | STRIA | STRIB | STRII-A| STRII-B]  SER - | EXTH-A | EXTI-B | EXTI-C | EXTI-D
Shear w04l 612241 8630.3| 5432.5] 89118 _ 6813.9] 67265 69877| 3889.7] 84165 63186
|Moment 34449 22642 31709 10902 33101  21204| 24906 2156.8 976.1] 3030.3] 18406
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4. One-way Shear capacity Check 5.5.8
Critical shear section for one-way shear is located at distance dv from face of equivalent square column.
Estimated distance between internal flexural force components dv, we may take dv = 0.9*de
de =H - cover - dxl de 1.81|m
dv 1.63lm

Direction

Long.- X[ Trans.-Y|Unit

Shear resistance factors dv 0.9 0.9
Factored shear force in longitudinal Vu 7910 11676]|kN
Required shear capacity Vn = Vu/ ¢v Vn 8789 12973|kN
Determine concrete shear capacity
Minimum shear reinforcement will provided in cross section
Therefore B 2.0 2.0
0 45.0 45.0

Cross section height h 2.00 2.00|m

width b 5.00 8.00|m
d = h - cover - dix d i.81 1.81|m
dv = max(0.72*h; 0.9%d) dv 1.63 1.63|m
Ve =min(0.083 . B . sqrt(f'c) . bv. dv, 0.25.fc.bv.dv) Ve 7422 11875|kN

Difference between required shear capacity and the capacity provided by concrete

is the minimum required capacity for shear reinforcements

__Vs=V¥n-Vc Vs 1367 1098 kN
In this case Ve > Vn so shear reinforcement is no need
Stirrup diameter Ds 16 16
Number of stirrup legs / cross section ns 20 36
Shear legs area Av 0.0040 0.0073|m2
Angle of inclination of shear reinf. to long. axis o 90 90|deg
Vs=Av. fy. dv. (cot 0 + cota). sina /s § <= 0.14 0.32|m
Stirrup spacing used 8 0.30 0.30|m
Check minimiem shear reluforcement requirement OK OK
_ Ay>=0.083 sart(f'c). bv. s/ fy = Req Regq 0.0017 0.0027|m2
Check maximum shear reinforcement spacing requirement OK 0K
F = 0.1*'¢*bv¥dv F 24489 39182|kN
If Vu < 0.1%fc*bv*dv  then Smax=0.8*dv <= 600mm
If Vu > 0. 1*fc*bv*dv then Smax=0.4*dv <= 300mm Smax 0.60 0.60|m
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5. Two-way Shear eapacity Design 8.5.13.3.6.3
Assume the entire column vertical load needs to be carried at the perimeter.
Two-way shear is evaluated on a perimeter located dv/2 away from the face of the actual pier column,
The same dimension dv/2 is used to check two-way shear for a corner pile.
Column v,s Pilecap
Pier Column dimensions Longitudinal axis td 2.50|m
Transverse axis tn 2.50|m
Perimeter of two-way shear
b0 = (td+n)}*2 + 4%dv b0 17.33|m
Section with transverse reinforcement
Norminal shear resistance shall be taken as
Von=Ve+ Vs <=0.504.sqrt(fc). b0 . dv=Va
Ve=0.166 . sqrt{fc). b0 . dv
Vs=Av. fy.dv/s
Shear resistance of concrete Ve 25719|kN
Assumed stirrup diameter Ds 16|mm
Number of stirrup legs / cross section ns 28
Shear legs area Av 0.0057|m2
Stirrup spacing used 5 600|mm
Shear resistance of reinforcement Vs 6156|kN
Va 78088|kN
Vn 31875IkN
Maximum reaction at bottom of column Vu 17009|kN
Resistance factor for shear v 0.9
Factored shear resistance dv*¥Vn 28688 kN
Punching shear check OK '
Conner pile v.s Pilecap
Pile diameter D 1.00im
Radius of critical section for two-way shear Reo = D/2 + dv/2 Reo 1.32|m
Distance from pile center of conner pile to edge of pilecap al 1.60|m
Perimeter of two-way shear
b0 = 2%al + [/4*2*pi()*Reco b0 4.07|m
Section with transverse reinforcement
Norminal shear resistance shall be taken as
Vn= Ve + Vs <= 0.504.sqrt(f'c). b0 . dv=Va
Ve=10,166 . sqrt(fic). b0 . dv
Vs=Av. fy.dv/s
Shear resistance of concrete Ve 6038 (kN
Assumed stirrup diameter Ds 16|mm
Number of stirrup legs / cross section ns 13
Shear legs arca Av 0.0026|m2
Stirrup spacing used s 300|mm
Shear resistance of reinforcement Vs 5716|kN
Va 18332[kN
Vn 11754|kN
Maximum reaction of conner pile Vu 4524|kN
Resistance factor for shear v 0.9
Factored shear resistance $v*vn 10579[kN
Punching shear check OK|
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22TCN272-05; AASHTO LRFD 2nd - 1998
I REINFORCEMENT CHECKING - PILE CAP |
MATERIALS
NORMAL CONCRETE
fc Compressive Strength of concrete at 28 days Mpa 30 b
Ee Modulus of Elasticity Mpa 27691
fr Modulus of Rupture Mpa 35 = C%
gc Unit weight of concrete kN/m3 24.5 i -
PRESTRESSING STEEL
fpu Tensile strength of prestressing steel Mpa 1860
fpy Yield strength of prestressing steel Mpa 1670
Ep Modulus of Elasticity Mpa 195000
REINFORCEMENT
1y Yield strength Mpa 400 Aoslos
Es Modulus of Elasticity Mpa 200000 4"“_[5
ne Ratio Es/Ec 7.00
Sign Parameters Unit Section
My | wmx [ My | My |
INTERNAL FORCES AT SECTIOIN
Combination Strength | Service | Strength | Servics
Qu Shear kN 7910 3980 L1676 7149
Mu Flexural Moment kNm 15827 11329 4918 3237
~ Nu Axial load kN
Tu Torsional Moment kN
FLEXURAL MOMENT CHECKING
H Section height m 2.060 2.000 2.000 2.000
d's Dis. From comp. fiber to centroid of comp. Reinf m 0.084 0.084 0.084 0.084
- dlx Dis, From tens. fiber to centroid of tension Reinf m 0.163 0.163 0.160 0.160
Cover to reinf m 0.050 0.050 0.050 0.050
ds Dis. From comp. fiber to centroid of tension Reinf m 1.838 L.838 1840 {840
__dps Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000 0.000 0.000 0.000
dixp |Dis. From tens. fiber to centroid of tension prestressing stecl m 0.000 0.000 0.000 (.000
dps Dis. From comp. fiber to centroid of tension prestressing steel m 2.000 2.000 2.000 2.000
I Width of the compression face of member m 5.000 5.000 8.000 8.000
bw Web width or diameter of a circular section m 5.000 5.000 8.000 §.000
hf Compression flange depth m 0.000 (.000 0.000 (4.000
[z Moment of inertia of section m4 3.333 3.333 5.333 5.333
Amc Section area m2 10.000] 10000 16,000 16.000
Steel choice
Tension prestressing steel P.S type 0T00.0| 07T060.0] 0T00.0| 0T0LO
Aps Number tendons 0 ¢ 0 0
Arca m2 0.00000| 0.00000] 0.00000] 0.00000
Compression prestressing steel  P.5 type 0106.0] 0T00.0] 0T00.0] 0TO0.0
A'ps Number tendons Q 0 0 1]
B Are m2 0.00000] 0.00000( 0.00000

Compression Reinforcement Number bars 33 33 53 53

A's Diameter mm I8 18 18 18
Area m2 0.00838| 0.00838| 0.01346| 0.01346

Shear reinforcement Number bars 16 16 26 26

Alc Diameter mim 16 16 16 16
Area m2 0.00323] 0.00323] 0.00525] 0.00525
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[ Resistance factors for flexure 5.54.2 0,90 1.00 0.90 1.00
v Resistance factors for shear 0.90 1.00 0.90 [.00
on Resistance factors for axial force 1.00 1.00 1.00 1.00
p1 Stress block factor 0.836 0.836 0.336 0.836
¢ Dis. Between centroid and top fiber m 0.090 0.090 0.007 0.007
For T section behavior m 0.090 0.090 0.007 0.007
For rectangular section behavior m 0.090 0.090 0.007 0.007
fpe Effective stress in the prestressing stee! after losses Mpa 116 16 1116 1116
fps Awver. stress in pres. steel at the time for which the nominal resistand  Mpa 1836 1836 1858 1858
_k Factor depends on type of P.S, Low relaxation strand k = 0,28 0.28 0.28 028 0.28
a Depth of cquivalent stress block m 0.075 0.075 0.006] 0.006
de Carresp. effective depth from cxtreme comp. fiber
to centroid of tensile force in the tensile reinf. m 1.838 1.838 1.840 1.840
Mn Nominal resistance kNm 23175 23175 11792 11792
Mr Factored reistance kNm 20857 23175 10613] 11792
Mu Flexual moment kNm 15827 11329 4918 3237
(5.7.3.2) |Flexural moment Checking OK OK| OK| QK
Limits for reinforcement
c/de Maximumn reinforcement 0.05 0.05 0.00 0.00
Maximum reinforcement Checking <=0.42 OK OK OK OK
1.2*Mer  [Craking moment kNm 7221 7227 11083 11083
(5.7.3.3.2) |Checking My>=min(1.2Mcr,1.33Mu) OK OK OK OK
_(5.7.3.4) [Conctrol of craking by distr. of reinf for RC member- Check? No Yes No Yes
Existing condition for structrure 1.20r3 3 3 3 3
dc Conct. thickness fro. Tens, fiber to tens. reinf nearest m 0.063 0.063 0.060 0.060
Z Crack width parameter N/mm 17500 17500 17500] 17500
A Atea of concr. with same centroid as tens. Reinf m2 0.009 0.009 0.018 0.018
lsa Value Mpa 208 208 170 170
0.6%Ty Mpa 240 240 240 240
B Tensil stress in reinf Min(fsa,0.6fy) Mpa 208 208 170 170
X Dist. From compression fiber to centroid m - 0.365 - 0.217
Id Arm m - 1.716 - 1.768
ler Moment of inertia of the cracked section md - 0.5717 - 0.336
fs Tensile stress in reinforcement fs = Msls / (As*J.d) Mpa - 204 - 110
Checking for control eracking fs<fsa Na OK N.a OK
(5.10.8.2) |Shrinkage and temperature Reinfocement (side distribution)
Areq  |Area of required reinf m2 0.00127| 0.00127] 0.00127] 0.00127
Distribution on sides 10 M6 m2 0.00202| 0.00202] 0.00202] v.00202
Required Spacing not larger than m 0.45 0.45 045 0.45
Checking O OK Ok OK
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SHEAR AND TORSION CHECKING

B Factor indicating diag. cracked coner, to tension 1.7 2.0 1.8 2.1
6 Angle of inclination of diagonal compressive degree 42.87 40.28 4273 38.11
o Angte of inclination of transv. reinf. to long. Axis degree 90 90 90 90
bv Effective web width as minimum web width - in dv m 5.000 5.000 8.000 8.000
dv Effective shear depth m 1.800 [.800 1.837 1.837
(de - a/2) m 1.800 1.800 1.837 1.837
] Spacing of stirrups m 0.300 0.300 0.300 0.300
ncat Amount of bars in spacing 8 bats i6 16 26 20
Av Shear reinf arca in spacing 8 m2 0.0032( 0.0032] 0.0053] 0.0053
g Assume 20 24 2.0 2.0
0 Assume degree 45.00 45.00 45.00 45,00
v Shear stress in conerete kN/m2 977 657 883 487
~__fpo Parameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 1116 1116
ey Strain in tensile reinforcement 1.97E-03| 1 43E-03] 1.93E-03]| 1.21E-03
if ex<0, multiple with reduce factor - - - -
Strain checking <=2,00E-3 Ok Ok Ok Ok
vife Ratio of shear stress and f'c 0.033 0.022 0,029 0.016
B Final value 1) 240 1.8 2.1
8 Final value degree 42,87 40.28 42,73 3811
Ve Nominal shear resistance provided by tensile stresses in the concret{ kN 7099 8143 11696 14107
Vs Shear resistance provided by shear reinforcement kN 8356 9153 13924| 16396
Vp Component in the direction of the applicd shear of the effective P.5 kN 0 0 ( {
Vil Vnl=VetVstVp kN 15454 17297 25620] 30503
V2 Vin2 kN 67493 67493] 110213] 110213
Vn Nominal shear resistance Viemin(Vnl,Vn2) kN 15454 17297 25620 30503
vr Factored shear resistance kN 13209 17207 23088 30503
Vu Shear kN 7910 5916 11676 7149
(5.8.2.7) |Shear checking 0K Ok 0K OK
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F.BORED PILE DESIGN
1. BORED PILE DATA
1.Load Combinations at top of bored pile
STT Comb Axial Moment {KN.m)
ﬂ:'::f Mx My Mxy
STRENGTH LIMIT STATES
1 P_min 1357 18 21 28
2 P_max 4524 56 16 58
3 Mx_max 3742 149 17 150
4 My_max 4492 16 21 27
EXTREME EVENT LIMIT STATES
1 P_min 898 313 49 316
2 P_max 4522 313 49 316
3 Mx_max 4522 313 49 316
4 My _max 4442 84 154 175
2. Bored pile Material
Normal conerete
Conipressive strength at 28 days age f'c 30|MPa
Concrete elastic modulus Ec 27691 |MPa
Reinforcement TCYN1651-2008; CBV-400
Yield strength fy 400|MPa
Reinforcement elastic modulug Es 240,000|MPa
3, Bored pile Scction
Pile diameter D 1.00)m
Section area A 0.785|m2
Moment inertia Ix 0.049|m4
Iy 0.049|m4
Radius of gyration of gross concrete section; r = sqri{I/A) X 0.250|m
ry 0.250|m
IL, PILE DESIGN
1. Limit of Reinforeement 8.5.74.2
Minimum area of longitudinal reinforcement in column
Asfy/ (Ag. f'¢) >=10.135 As> 0.008}m2
As/ Ag >=0.01 As> 0.008|m2
Maxinum area of longitudinal reinforcement in ¢olumn
As/ Ag <=0.08 As= 0.063|m?2
Trial Rebars: Ok As 0.010|m2
Tlayers x20 =20 bars D25 @150 Asl 0.010|m2

2. Interation diagram M-P

Using Pea-Column software

**Flexural check by peaColumn
Strength and Service limit states:

Resistance factor: Compression
Tension
Extreme Event limit states:
Resistance factor Compression
Tension
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<Result table>
STT Comb Pu Mux Muy o Mnx o Mny ¢ Mn/Mu
kN kN-m kN-m kN-m kN-m
STRENGTH LIMIT STATES
1 P_max 1356.7 18 21 1109 1287 61.6
2 P_min 4523.9 56 16 2014 583 36.0
3 Mx_max 3742.3 149.3 17 2076 242 13.9
4 My_max 44918 16.5 21 1302 1649 78.9
EXTREME EVENT LIMIT STATES
1 P_max 898 313 49 1729 271 5.5
2 P_min 4522 313 49 2518 394 8.0
3 Mx_max 4522 313 49 2518 394 8.0
4 My_max 4442 84 154 1214 2226 14.5
3. Column Ties S.5.7.4.6,8.5.10.6.3,55.10.11.4.1d - e
Bridge is in seismic zone Sz 1
Area of concrete core measured out-to-out of ties Ac 0.622|m2
Tie diameter Dtie 14|mm?2
Cross section area of | tie As-tr 0.00015|m2
Spacing of hoops 5 75 |mm
Length of reinfocement tie in 1 hoop Ltie 2.78|m
Ratio of ties reinf. in one hoop/ volume of cone. core one pitch spacing
ps = As-r . Ltie / (Ac * spacing) ps 0.0050
Ratio of spiral reinf, To total volume of concrete core shall satisfy S.5.7.4.6
ps >=0.45 . ( Ag/Ac - 1). fe/ fy = Reql Req! 0.0089]0K
Transverse Reinforcement for Confinement at Plastic Hinges 8.5.10.11.4.1d
For a circular eolumn "1:applied","2:Not applied" 1
_ ps>=0.12. fie/ fy =Req2 Req2 0.0090|N/A
i Length distributed spiral with pitch 75mm below pilecap Ldis 1.50|m
4, Shear Design
Shear resistance factors v 1.0
Factored shear force Vu 140]|kN
Required shear capacity Vn = Vu/ ¢v Vn 140[kN
Determine concrete shear capacity :
Minimum shear reinforcement will provided in cross section
Therefore B 2.0
0 45.0]deg
Diameter of bored pile D 1.00|m
Width of cross scction b 1.00|m
dv = 0.9*de de = /2 + Dr/pi()
Diameter of the circle passing through the centers of the long. reinf. Dr 0.79|m
de 0.75|m
dv 0.68|m
Ve=0.083. 0. sqri(fo) . bv. dv Ve 616|kN
Conclude OK
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SPACE PILE FCUNDATION ANALYSIS PROGRM
Turbo BASIC

PRCJECT DN-QON-P2-LRB12a
INITIA DATA
Kn = 0.13 Ax = 5.00 By = 8.00 Cz
E v,uon = 3001028 E r.uon = 3001028 E v.nen
3001028
Mg = 100 {t/m4} Md = 0 (t/m4) m =
LOAD COMBINATIONS
COMB., Hx Hy P Mx My
1 18.52 0.08 2178.54 -778.65 316.
2 18,52 1.31 1523.8% -787.89 316.
3 9.76 41,90 1907.37 -501.13 118.
4 9.76 40.19 1252.,72 -484.35 118.
5 19.60 17.08 2116.56 -817.64 314
6 19.60 17.47 1461.91 ~819.45 314.
7 15.24 14.09 1605,43 -626.22 243,
8 66.83 26.54 1984.84 -458.04 627.
9 66.83 26.54 1330.20 ~458.04 627,
10 23,75 86.93 1984.84 -1006.57 251,
11 23.75 86.93 1330.20 -1000.57 251,
PROPERTIES OF PILES
PILE Lo H Bpx Bpy A B Cday Fo
1 0,00 10.00 1.350 1.350 1.00 0.000 0.000 0G.785
2 nt
3 n t
4 nt
5 nt
6 nt
PILE COCORD.
PILE X Y Phi Xi
1 1.50 3.00 0.000 0.00
2 1.50 0.00 0.000 0.00
3 1.50 ~3.00 0.000 0.00
4 -1.50 -3.00 0.000 0.00
5 -1.50 0.00 0.000 0.00
6 -1.50 3.00 0.000 0.00
DISPLACEMENTS
COMB. X Y 7 Fix
i 0.00125 0.00057 0.003545 ~0.000202
2 0.00125 0.00062 0.002480 -0.000205

= 2,00
= 3001028 E r.nen =
350 {t/md)
Mz
30 0.00
30 0.00
98 0.00
98 0.00
.89 0.00
89 0.00
52 0.00
25 0.00
25 0.00
38 0.00
38 0.00
Io Po Co Ct
0.098 500 30000 15000
Fiy Fiz
0.000235 -0.000000
¢.000235 . -0,000000
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ON PILES
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ltem. Eng, Date Sign.
fridge LRRB 12a Design -
DETAIL DESIGN Check -
Pier P3 Left Revise -

A.STRUCTURE DIMENSIONS & LOAD COMPONENTS

I. GENERAL DATA
Assumptions :

1.The Design of the Pier conforms to "Specification for bridge design 22-TCN-272-05" and

AASHTO LRFD 2004, JIS,... for reference.

2, Design live load: HL-93 and lane loading 9.3 KN/m

3.Bridge is considered to be in seismic with acceleration coefficient A = 0.0580¢g

Input data:

Bridge type Simple PC I givder L=33m with link slab
Span length Left = 33.05 Right = 33.03m
Girder length between bearings Left = 32.10 Right = 3210 m
Bridge width B = 1275 m

Level Table(at center of pier)

Top of pier cap ThL 7.136|m
Top of pier column TcL 4.201|m
Bottem of upper pier column Higpe 4.200[m
Bottom of upper pilecap Hyp -0.500|m
Bottom of pilecap Hygr -2.500)m
Skew angle Ska 90.000|deg
Ground level GL 2.000|m
Maximum water level (I111%) H,ox 3.980|m
Navigation water level (H5%) Hyin 0.000|m
Average Annual water level H,.e 1.990|m
Local scour level (at water level H1%) Hse 0.000|mm

Material unit weight

Concrete

Specify density Ye = 24.5 kN/m3
Compressive Strength (at 28 days) fe w5 30.0 MPa
Elastic Modulus Eq = 29440 Mpa
Reinforcement

Yield strength f, = 400.0 MPa
Modulus of elasticity Ee = 200000 Mpa
Modular ratio (steel/concrete) n=EJE, = 6.7935
Asphalt concrete Ya = 22.1 kN/m3
Soil - ground s = 7.7 kKN/m3
Saturated soil Tss = 7.8 kN/m3
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I1. PIER DIMENSIONS

TP DA NANG QUANG NGAI
n@So
e Y
Er} ] 2 =[] ;h[ l;
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Tn Bd1 I Bd1
£
.- Ll
Bn Bd
| DE
l Tn
Picr Dimensions Table
Notation Dimensions Value Notation Dimensions Value
Transverse direction () Longitudinal direction {m)

* Bearing distribution # Bearing pedestal Width 0.85
nbear |Number of bearing 3.60 Length 0.65
nbear  [Number of bearing 3.00 Height 0.15

S Bearings spacing 2,55 ¥ Anchorage block Width 0.40

S, Bearings spacing 2.55 Length 1.00

by |Total width of bridge CS 12,75 Height 0.52
o Carriage way width 11.76 Dist. CB's edge to exterior girder 1.27
by Left curb width 0.50 Dist. CB's edge to exlerior girder 1.27
b,y |Right curb width 0.49
* Pier Cap
H,, Haunch 1 height 1.935 X4 Pier cap width 3.60
H,, Haunch 2 height 1.00 Xa Pier cap width .00
H, Piet cap height 2.935 GL Left bearing to pier c.line £.270
Xt Haunch width 4.99 GR Right bearing to pier c.line £.270
X  |Bottom of pier cap width 2.50 H, Curtain wall height 1.80
Kt Top of pier cap width 12.48 T, Curtain wall thickness .15
¥ Pier Column
T, Pier column width 2.50 Ty Pier column thichness 2.50
H, Pier column height 4.70 Ry Round nose radius 1.25
I Column height 4,70
* Pile Cap
B, Pile cap width 8.00 By Pile cap length 5.00
H, Pile cap depth 2.00
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[11. SUBSTRUCTURE LOADS

i

R R

[tem Volume | Vertical Longitudinal Transversal
Fy Fx Arm gy M, Fuy Armagy M,
(m3) (kN) (kN) (m) (kNem} (kN) (m) {kN-m)
Bearing pedestal | 083 203 |
Bearing devices 50.0 1T
Anchorage block 0.84 20.5
Pier Cap 83.57 2047.4
Curtain wall 0.50 12,1
Upper pier column 0.00 0.0
Pier Column 23.07 565.2
Upper pilecap 0.00 0.0
PileCap 80.00 1960.0
Shear key 0.00
Total at bottom of Column
Total at bottom of pilecap

i

C

Item Yolume | Vertical Longitudinal Transversal
Fy Frx Arm.gy M, Fuy Arm.gy M,
(im3) {(kN) (kN) (in) (kNem) (kN}) {m} (kN«mn)
Soil on pile cap 87.73 1552.8

Total at bottom of Column
Total at bottom of pilecap 15528

A e o D A )

Casel: Maximum water level (H1%)

[tem Volume | Vertical Longitudinal Transversal
Fy Fyx Arm,yy M, Fuy Armgy M,
(m3) (kN) (kN) (m) (kNem) (kN) (m) {kNem)

Upper pier column 0.00 0.0

Picr Column 21.99 -215.7

Upper pilecap 0.00 0.0

PileCap 80.00 -784.8

Shear key .00 0.0

Total at bottom of Column -215.7

Total at bottom of pilecap -1000.5

Case2: Minimum water level (Hmin)

Item Volume | Vertical Loagitudinal Transversal

Fy Fex Armyy M, Fay Arm.yy M,
{m3) (kN) {kN) (m) (kN+m) (kN) (m) (kNsm)

Upper pier column 0.00 0.0

Pier Column 2.45 -24.1

Upper pilecap 0.00 0.0

PileCap 80.00 -784.8

Shear key .00 0.0

Total at bottom of Column =24.1

Total at bottom of pilecap -808.9
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Casel. average Annual water level

Item Volume | Vertical Longitudinal Transversal
Fy Fux Arm.y M, Fry Arntyy M,
(m3) (kN) (kN) () {kN+m) (kN) (m) (kNem)
Upper pier column 0.00 0.0
Pier Column 12.22 -119.9
Upper pilecap 0.00 0.0
PileCap 80.00 -784.8
Shear key 0.00 0.0
Total at bottom of Column -119,9
Total at bottom of pileeap -904.7

L

; I
s B 3
L

P ] 4»|
- * N et A *.. T ) Water Surface.

Y- .

T - ~ T__.____. = Pier_ Dabiris Raft

{ W I~

lorgiludinat axis of piar — Bed Level

b}

Stream pressure data )
Angle between direction of flow and long. axis of pier 0 0.0|deg
Design velocity of water at HI% V1% 1.11|m/s
Design velocity of water at minimum water level Vmin 0.39|m/s
Design velocity of water at average annual water level Vannual 1.1 {m/s
Longitudinal axis of pier pL.=5.14 x 10* CpV*
Type of pier colum: "1:Semicircular - nosed pier”; “2:Square - ended pier”; I
“3:Debris lodged against the pier "; "4:Wedpged - nosed pier with nose angle 90deg or less”
Drag cocfficient Co 0.70
Stream pressure at H1% pL1% 0.44|kKN/m2
Stream pressure at minimum water level pLmin 0.05|kN/m2
Stream pressure at average annual water level pLannual 0.44|kN/m2
Additional stream pressure due to driftwood raft todged against pier
Drag coefticient Co 0.50
Height of debris raft A 1.0|m
Width of debris raft B 14.0)m
Area of debris raft Area 6.9|mn2
Stream pressure due to driftwood raft at H1% pLdebris 0.32|kN/m2
Equivalent force Fhdcbris 2.2|kN
Lateral axis of picr pT=514x 107 C V?
Drag coefficient CL 0.00
Stream pressure at H1% pT1% (.00 kN/m2
Stream pressure at minimum water level pTmin 0.00|kN/m2
Stream pressure at average annual water level pTannual 0.00|kN/m2
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Casel: Maximum water level (H1%

Item Exposed | Vertieal Longitudinal Transversal
height Iy Fux Arm.gx M, Fuy Arm.yy M,
(m) (kW) (kN) (n1) (kNem) (kN) {m) {kNem)
Upper pier Column 0.00 0.0 4.7 0.0 0.0 4.7 0.0
Pier Column 4.48 0.0 272 0.0 5.0 22 11,1
Upper pilecap (.00 0.0 0.0 0.0 0.0 0,0 0.0
Total at bottom of Column 0.0 0.0 5.0 11.1
Upper pier Column 0.00 0.0 6.7 0.0 0.0 6.7 0.0
Pier Column 4.48 0.0 4.2 0.0 5.0 4.2 21.1
Upper pilecap 0.00 0.0 2.0 0.0 0.0 2.0 0.0
PileCap 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Total at hottom of pilecap .0 0.0 5.0 211
Additional stream pressure due to drifiwood rafl
Item Exposed | Vertical Longitudinal Transversal
height Fy Fux Arm.yx M, Fuy Armgy M,
(m) (kN) (kN) {m) {(kN+m} (kN) {m) (kN+m)
Pier Column 0.0 2.2 4.5 9.8
Total at bottom of Column 0.0 2.2 9.8
Pier Column | 0.0 2.2 6.5 14.2
Total at bottom of pilecap 0.0 2.2 14.2
Case2: Minimum water level (Hmin)
Item Exposed | Vertical Longitudinal Transversal
height Fy Fux Armgx M, Fuy Arim.yy M,
(m) (kN) (kN) (m) (kNem) (KN) (m) (kNem) *
Upper pier Column 0.00 0.0 4.7 0.0 0.0 4.7 0.0
Pier Column 0.50 0.0 0.3 0.0 0.1 0.3 0.0
Upper pilecap 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Total at bottom of Column 0.0 0.0 0.1 0.0
Upper pier Column 0.00 0.0 6.7 0.0 0.0 6.7 0.0
Pier Column 0.50 0.0 2.3 0.0 0.1 2.3 0.2
Upper pilecap 0.00 0.0 2.0 0.0 0.0 2.0 0.0
PileCap 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Total at bottom of pilecap 0.0 0.0 0.1 0.2
Case3: average Annual water level
Item Exposed | Vertical Longitudinal Transversal
height | Fux Armux M, Fuy Arm.yy M,
(m) {kN) (kN) (m) {kN+m}) (kiN) {m) (kN=1m)
Upper pier Column 0.00 0.0 4.7 0.0 0.0 4,7 0.0
Pier Column 249 0.0 1.2 0.0 2.8 1.2 34
Upper pilecap 0,00 0.0 0.0 0.0 0.0 0.0 0.0
Total at bottom of Column 0.0 0.0 2.8 3.4
Upper pier Column 0.00 0.0 6.7 0.0 0.0 6.7 0.0
Pier Column 2.49 0.0 3.2 0.0 2.8 3.2 9.0
Upper pilecap 0.00 0.0 2.0 0.0 0.0 2.0 0.0
PileCap 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Total at bottom of pilecap 0.0 0.0 2.8 9.0
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Wind loads data

sl

Py = 0.0006 V2 Cy > 1.8 (KN/m2)

R

Reference standard "Wind region TCVN 2737-1995"

Wind region (I, II, 11, IV) at bridge location - 111

3 second gust wind velocity with 100 years return period Vb 53.0|m/s

Type of terrain at bridge location {

"l:exposed area”; "2: forest, houses,.., wilh height 10m”; "3:houses area..with height>10m"

Average elevation of pier upper ground or water plane level Hele p 4.1|m

Correct coefficient for wind zone and elevation of pier S 1.09

Design wind speed V = 8*Vb v 57.8|m/s

Obstacle coefficient for pier Cd 1.3

Wind pressure on pier Pp 2.60jkN/m2
At Maximum water level (H1%)
Item Exposed | Vertieal Longitudinal Transversal

height Fy Fnx Avim.yx M, Fay Arm.gy M,
{m) (kN) (kN) {m) (kN=m) (kN) (m) {kN+m)
Curtain wall 0.00 0.0 7.6 0.0 0.0 7.6 0.0
Pier Cap 2.94 0.0 6.2 0.0 27.5 6.2 169.7
Upper pier Column 0.00 0.0 4.5 0.0 0.0 4.5 0.0
Pier Column .22 14 4.6 6.6 1.4 4.6 6.6
Upper pilecap 0,00 0.0 4.5 0.0 0.0 4.5 0.0
Total at bottom of Column 1.4 6.6 28.9 176.2
Curtain wall 0.00 0.0 9.6 0.0 0.0 9.6 0.0
Picr Cap 2.94 0.0 8.2 0.0 27.5 82 224.7
Upper pier Column 0.00 0.0 6.5 0.0 0.0 6.5 0.0
Pier Column 0.22 1.4 6.6 9.4 1.4 6.6 9.4
Upper pilecap 0.00 0.0 6.5 0.0 0.0 6.5 0.0
PileCap 0.00 0.0 6.5 (.0 0.0 6.5 0.0
Total at bottom of pilecap 1.4 9.4 28,9 234.1
At Minimum water level (Hmin)
Item Exposed | Vertical Longitudinal Transversal
height Fy Fux Arm.x M, Fuy Arm.yy M,
{m) (kN) (kN) {m) {(kN+m}) (kN) (m) (kNem)

Curtain wall 0.00 0.0 7.6 0.0 0.0 7.6 0.0
Pier Cap 2.94 0.0 6.2 0.0 27.5 6.2 169.7
Upper picr Column 0.00 0.0 0.5 0.0 0.0 0.5 0.0
Pier Column 4.20 273 2.6 71.1 273 2.6 71.1
Upper pilecap 0.00 0.0 0.5 0.0 0.0 0.5 0.0
Total at bottom of Column 27.3 71.1 54.8 240.7
Curtain wall 0.00 0.0 9.6 0.0 0.0 9.6 0.0
Pier Cap 2,94 0.0 8.2 0.0 27.5 8.2 2247
Upper pier Column 0.00 0.0 2.5 0.0 0.0 2.5 0.0
Pier Column 420 27.3 4.6 125.7 273 4.6 125.7
Upper pilecap 0.00 0.0 2.5 0.0 0.0 2.5 0.0
PilcCap 0.00 0.0 2.5 0.0 0.0 2.5 0.0
Total at bottom of pilecap 273 125.7 54.8 350.4
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At average Annual water level

[tem Exposed | Vertical Longitudinal Transversal
height Fy Fux Armay M, Fuy Arm.yy M,
{m) (kN) (kN) (m) {kNem) (kN) (m) (kN+mn)

Curtain wall 0.00 0.0 7.6 0.0 0.0 7.6 0.0
Pier Cap 2.94 0.0 6.2 0.0 27.5 6.2 169.7
Upper pier Column 0.00 0.0 2.5 0.0 0.0 2.5 0.0
Pier Column 2.21 14.4 3.6 51.7 14.4 36 51.7
Upper pilecap 0.00 0.0 2.5 0.0 0.0 2.5 0.0
Total at bottom of Column 14.4 5.7 412 2214
Curtain wall 0.00 0.0 9.6 0.0 0.0 9.6 0.0
Pier Cap 2.94 0.0 8.2 0.0 27.5 8.2 224.7
Upper pier Column 0.00 0.0 4.5 0.0 0.0 4.5 0.0
Pier Column 2.21 14.4 5.6 80.5 14.4 5.6 80.5
Upper pilecap 0.00 0.0 4.5 0.0 0.0 4.5 0.0
PileCap 0.00 0.0 4.5 0.0 (.0 4.5 0.0
Total at bottom of pilecap 14.4 80.5 41.9 305.1

e A R e "*“@f@{ -

B
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[V. SUPERSTRUCTURE LOADS

e
Left side Span
Item Volume | Vertical Longitudinal Transversal
Fy Fux Arm.y M, Fuy Arm.gy M,
(m3) (kN) {kN) (m) (kNem) (kN) {m}) (kN+m)
Stagel (DC)
Girders 136.65 1674.0 1.270 -21259
Diaphragm 17.13 209.9 1.270 -266.5
Precast plank 16.89 206.9 1.270 -262.7
Deck slab 103,68 1270.0 1.270]  -1612.9
Total 3360.7 ~4268.1
Stage2 (DW)
Pavement 35.98 397.6 1.270 -504,9
Parapet + railing RN 1.270 -496.6
Lighting post + mis. 33.0 1.270 -41.9
Total 821.6 -1043.5
Right side Span
Item Volume | Vertical Longitudinal Transversal
Fy Fux Arm.yx M, Fuy Arm.yy M,
{m3) (kN) (kN) (m) {(kNem) (kN) {m) (kN+m)
Stagel (DC)
Girders 136.65 1674.0 1.270 21259
Diaphragm 17.13 209.9 1.270 2006.5
Precast plank 16,89 206.9 1.270 2062.7
Deck slab 103.68 1270.0 1.270 16129
Total 3360.7 4268.1
Stage2 (DW)
Pavement 35.98 397.6 1.270 504.9
Parapet + railing Jol.1 1.270 496.6
Lighting post + mis. 33.0 1.270 41.9
Total 8216 1043.5
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5

Live load data

Design Truck Pl 35.0KN \a! 43m
P2 145.0KN V2 4.3 m
P3 145.0KN
Design Tandem P1 IT0.0KN V3 1.2 m
P2 HIGOKN
Design Lane Load P, 9.3 KN/m
Pedestrian Load Pp 0.0
Sidewalk width - both 2 sides SW 0.0
Maximum number of design lane nlanes 1.0
Multiple presence factor im 0.85
Dynamic load allowance {1+1M)
Deck joint - all limit states 1.75
Other structure - all limit states (except fatigue) 1.25
chsign Truck lDesign Tandem

43093 m

P1 P2 P3 P1 P2

IDesign Lane Load |
9.3 kN/m

%// /MMA

Transverse Distribution

Distance from wheel axis to inner face of curb and bewteen wheel axis
In general case ei 1.20[m es (0.60|m
For deck overhang design ei 1.30]m es 1.50|m’
Distance between wheels el 1.80|m
Design lane width WL 3.60|m
el 0.00|m
€2 1.80|m
Curb width we 0.50|m
Transverse excentricity of design vehicle 1 - peneral case exl 4.38
Transverse excentricily of design vehicle 2 ex2 2.58
Transverse excentricity of design vehicle 3 ex3 0.78
Transverse excentricily of design vehicle 4 exd -1.03
Transverse Excenlricity of design vehicle et 1.68|m
WL WL

el e0uelieiy el Lo

Longitudinal Distribution

Casela: 1Truck + Lane load on 1 span
Caselb: 1Truck + Lane load on 2 spans
Case2a: 2Trucks + Lane load on 1 span
Case2b: 2Trucks + Lane load on 2 spans
Case3a: I'Tandem + Lane load on 1 span
Case3b: 1 Tandem + Lane load on 2 spans
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Influence line value

Case Left span Right span
P3 P2 P1 Alelt P3 P2 P1 Aright

Casela: 16.05 1,00 0.87 0.73 16.05
Caselb: 0.95 16.05 1.00 0.87 16.05
Case2a:* 1.00 0.87 0.73 16.05 0.26 0.13 0.00 16.05
Case2b: 0.34 0.48 0.61 16.05 1.00 0.87 0.73 16.05
Case3a 16.05 1.00 0.96 16.05
Case3b: 1.04 16.05 1.00 16.05

* 2 Trucks in right span

Truck + Lane load

P3 P2 Pl
Py

(LSRRI EORRAERS AT RESHRCS RN DL ARV SOLLL RS AODTOUSRCRRERCTEAEAIRRLARRECTIIS R AREREA DMLY

: r
Lleft Ryl [Re Lright
| ———

2Trucks + Lane load

P3 P2 Pl m P3 P2 P1

Tandem + Lane load

P2 Pl

PL
IIiIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIlIII!IIIIIIllIIIlIIli}IIIIIZ}IIIIIIIIIIIIiIIIIIIIII|iIIIIIIIIIIIII!IIIIIIiIIIIIIIIIIIII

Lieft Lright

J

For 1 truck or tandem: Reaction = [(Pi* yi)*(1+IM) + PL*A]*nlane*m
For 2 trucks: Reaction = 0.9% [(Pi* yiy*(1+IM) + PL*Al*nlanc*m

1 Loaded Lane m= 120
Item Reaction | Reaction | Vertical Longitudinal Trans_.versal
Teft right Fy Fux Arm.gx M, Fuy Arm.gy M,
(kN) (kN) {kN) (kN) (m) {kN=m) (kN) {m) (kNem)
Casela: 179.1 623.4 802.5 564.3 3507.1
Caselb: 384.7 442.1 826.8 72.9 3613.0
CaseZa: 161.2 638.5 799.7 606.2 3494.8
Case2b: 351.0 561.1 912.1 266.8 3985.7
Case3a: 179.1 502.9 682.1 411.3 2980.6
Case3b: 351.0 344.1 695.1 -8.7 3037.7
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2 Loaded Lane m= 100
[tem Reaction | Reaction | Vertical Longitudinal Transversal
left right Fy Ix Arm.gy M, Fay Arm.yy M,
(kN) (kN) (kN) (kN) (m) (KNem) (kN) (m) (kN>m)
Casela: 298.5 1039.0 1337.6 940.4 3838.8
Caselb: 641.2 736.8 1378.0 121.5 3954 8
Case2a: 268.7 1064.2 13329 [010.3 38254
Caso2b: | 5850| o35 asaodl g 4362.7
Case3a: 298.5 838.2 1136.8 685.4 3262.6
Case3b: 585.0 573.5 1158.5 -14.6 3325.0
3 Loaded Lane m= (.85
Item Reaction | Reaction | Vertical Longitudinat Transversal
left right Iy Fux Arm.x M, Fuy Arm.gy M,
(kN) (kN) {kN) (kN) (m) (kNem) (kN) {m) (kNsm)
Casela: 380.0 1324.8 1705.4 1199.1 2336.4
Caselb: 817.5 939.4 1756.9 154.9 2407.0
Casela: 342.0 1356.9 1699.4 1288.2 2328.2
Case2b: 745.8 11923 1938.1 567.0 2655.2
Casela: 380.6 1068.8 1449.4 873.9 1985.7
Case3b: 745.9 731.3 1477.1 -18.6 2023.7
4 Loaded Lane m= (.65
Item Reaction | Reaction | Vertical Longitudinal Transversal
left right Iy Fiix Arm.gx M, Fuy Armgy M,
(kN) (kN) (kN) (kN) () (kN+m) (kN) {m) (kN*m)
Casela: 388.1 1350.7 1738.8 1222.6 54.3
Caselb: 833.5 957.9 1791.4 157.9 56.0
Case2a: 349.3 1383.5 1732.7 1313.4 54.1
Case2b: 760.5 1215.7 1976.1 578.1 61.8
Casela: 388.1 1089.7 1477.8 891.1 46.2
Caselb: 760.5 745.6 1506.1 -19.0 47.1
[tem Vertieal Longitudinal Transversal
Live Load Iy Fux Arm.yx M, Fav Arm.gy M,
(kN) (kN) (m) {kN+m) (kN) (m) (kNem)
Total at bottom of Column 1520.1 0.8 .0 444.7 0.0 0.6 4362,7
Total at bottom of pilecap 1520.1 0.0 0.0 444,7 0.0 0.0 4362.7
Pedestrian Load
Item Reaction | Reaction | Vertical Longitudinal Transversal
left right Fy Fux Arm, gy M, Fuy Armagyy M,
{kN) (kN) (kN) (kN) {m) {kIN+m) (kN) {m) (kiN+m)
Iside 0.0 0.0 0.0 0.0 0.0
2side 0.0 0.0 0.0 0.0 0.0
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AR

Centrifugal force data CE=n*m* (Axle weights)* C
Axle weights of design Truck P 325.0[kN
Number of loaded lanes 1 3.0llanes
m 0.85
Factor, C = {(4/3)* VA2/ (g*R) C 0.0]kN
Highway design speed \i 11.1|w/s
Radius of curvature of traffic lane R -lm
Centrifugal force CE 0.0]kN
[tem From Vertical Longitudinal Transversal
surface Fv F]]x Al'nl.“x My F“y Arm.uy Mx
(m) (kN) (kN) {m} {(kNem) (kN) (m) (kNem)
Centrifugal force .80
Total at bottom of Colamn 0.0 9.747 2.0
Total at bottom of pilecap 0.0 11.747 0.0

Braking force data

g

g?ﬁéﬁ

Axle weights of design Truck P 325.0]kN
Number of loaded lanes n 3.0)lanes
m 0.85

Brl = 25%*(design truck)*n*m Bri 207.19|kN

Br2 = 5%*(design truck + 9.3*Lbridge)*n*m Br2 119.70|kN

Br = max{Br1, Br2) Br 207.19|kN
Item From Vertical Longitudinal Transversal

surface Ey Fux Arm.yy M, Fuy Arm,gy M,

Take 50 % (m) (kN) (kN) (m) (kNem) (kN) {m) (KN=m)
Braking force 1.80
Total at bottom of Column 103.6 9.747 1069.7
Total at bottom of pilecap 103.6 11.747 1216.9

- “ﬁi?} 1

Uniform temperature data

i

Installing temperature 0 27.0|deg
Maximum (emperature tmax 47.0|deg
Minimum temperature tmin 10.00|deg
Plus temperature amplitude Atmax 20.0|deg
Minus temperature amplitude Atmin 17.0|deg
Coefficient of Thermal Expansion o 1.08E-05
Strain due to minus temperature €7 1.84E-04

Item From Vertical Longitudinal Transversal

surface Iy Fux Armux M, Fpy Arm.gy M,
(m) (kN) (kN) (m) (kNem) (kN) {m) (kNem)
Total at bottom of Column 116.9 7.79 639.3
Total at bottom of pilecap 116.9 9.79 873.0

Creep & shrinkage data

R
i
FHL R

ltem From Vertical Longitudinal Transversal
surface Fy Fux Arm,gy M, Fay Arm.y M,
() (kN) (kN) () (kNe+m) {kN) {m) (kiN+mm)
Total at bottom of Column 197.8 7.79 10810
Total at bottom of pilecap 197.8 9.79 1476,5
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Wind loads data Pp = 0.0006 V? Cq 2 1.8 (KN/m2)

Average elevation of deck girder upper ground or water plane level Hele g 7.2|m

Correct coefficient for wind zone and elevation of pier S 1.09

Design wind speed V = 5*Vb v 57.8|m/s

Overall width between handrails b 12.8|m

Superstructure height including solid parapet d 3.03[m

Obstacle coefficient for pier Cd 1.36

Wind pressure on pier Pp 2.72|kN/m?2
Item Exposed | Vertical Longitudinal Transversal

height Iy Fix Arm.yx M, Fhy Armgy M,
{m) (kN) (kN) (m) (kNsm) {(kN) (m) {(kNem)

Superstructure 3.03 68.1 9.1 623.2 2724 9.1 2492.7
Total at bottom of Column 68.1 623.2 2724 24927
Superstructure | 3.03 68.1 11.1 759.4 272.4 11.1 3037.6
Total at bottem of pilecap 68.1 759.4 2724 3037.6

g e s R e e i
SiWind, : e e R o
For strength combination III, wind load on vehicular and on structure have to simultaneously consider (wind

speed 25m/s), Wind load on vehicular in tranversal direction, is 1.5 kN/m at 1.8m height from asphalt surface.
Wind load on vehicular in longitudinal direction is 0.75 kN/m at 1.8m height from asphalt surface.

Item Vertical Longitudinal Transversal
Fy Fux Arm,gpy M, Fyy Armayy M,
(kN) (kN) {m) (kNem) (kN) (m) (KNem)
Superstructure 24.8 11.5 286.2 49.6 11.5 5724
Total at bottom of Column 24.8 286.2 49.6 5724
Superstructure 24.8 13.5 335.8 49.6 13,5 671.6
Total at bottom of pilecap 24.8 335.8 49.6 671.6

eI e '§§X iz

-

farth Quake data

Acceleration coefficient A 0.0580|g
Seismic zone Sz 1
Soil profile {ype: according to geological data survey 1
Coefflent site S 1.00
Bridge importance category: "l :critical'; "2:essential"; "3.othet" IC 2iessential
Response Modification Factor
Column 2.0
Connection 1.0
Foundation 1.0

Response Spectrum - Single mode method is used for EQ analysis.
Result of pier internal force is showed here. For detail refer to annex.

ltem Vertical Longitudinal Transversal
Fy Fux Arm.yx M, Fay Arn.yy M,
(kN) (kN) {m) (kN+m) (kN) {m) (kN=m)
Total at bottom of Column 693 3746 608 3404
Total at bottom of pilecap 693 5132 608 4619
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  [ltem. Eng. Date Sign.
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier PJ Left Revise
B.LOAD COMBINATIONS
1. LOAD COMBINATIONS
Loads at Bottom of Column
Longitudinal Transvesal
Loads Sign Fy Fux My Fuy Mx
{kN) (kN) (kN-m) (kN) (kNem)
Superstructure Loads
1.Stagel - Dead Load DC 6721 0
2.8tage2 - Pave.+Parapet+Railing+Mis. DW 1643 0
3.Live Load LL 1520 445 4363
4.Pedestrian LL 0 0 0
5.Centrifugal force CE 0 0
6.Braking force BR 104 1010
7.Uniform temperature TU 117 639
8.Creep and Shrinkage CR&SH 198 1081
9. Wind pressure on superstructure WS 68 623 272 2493
10.Wind pressure on vehicles WL 25 286 50 572
1 1.Earthequake
a - Longitudinal direction EQ 346 1873
b ~ Transverse dircction EQ 304 1702
Substructure Loads
1.Pier selfweight DC 2716
2.80il on pile cap EV 0
3.Bouyancy on pier
a - Maximum water level WA 216
b - Minimum water level WA -24
¢ - Average annual water level WA -120
4.Stream pressure
a - Maximum water level WA 0 0 7 21
b - Minimum water level WA 0 0 0 0
¢ - Average annual water level WA 0 0 3 3
5. Wind pressure -
a - Maximum water level WS 1 7 29 176
b - Minimum water level WS 27 71 55 241
¢ - Average annual water Jevel WS 14 52 42 221
6.Vessel collision force
a - Longitudinal direction CV 0 0
b - Transverse direction Ccv 0 0
7.Vehicular collision force
a - Longitudinal direction CT 0 0
b - Transverse direction CT 0 0
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ltem. Eng; Date Sign.
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier P3 Left Revise
Loads at Bottom of Pilecap
Longitudinal Transvesal
Loads Sign Fy Frx My Fuy Mx
(kN) {kN) (kNem) (kN) (kN*m)
Superstruciure Loads
1.Stagel - Dead Load pC 6721 0
2 Stage2 - Pave.+Parapet+Railing+Mis. DW 1643 0
3.Live Load LL 1520 445 4363
4.Pedestrian LL 0 0 0
5.Centrifugal force CE 0 0
6.Braking force BR 104 1217
7.Uniform temperature TU 117 873
8.Creep and Shrinkage CR&SH 198 1476
9.Wind pressure on superstructure WS 68 759 272 3038
10, Wind pressure on vehicles WL 25 336 50 672
1 1.Earthequake
a - Longitudinal direction EQ 693 5132
b - Transverse direction EQ 608 4619
Substructure Londs
1.Pier sclfweight DC 4676
2.S0il on pile cap EV 1553
3.Bouyancy on pier
a - Maximum water level WA -1001
b - Minimum water level WA -809
¢ - Average annual water level WA -905
4,Stream pressure
a - Maximum water level WA ¢ 0 7 31
b - Minimum water level WA 0 0 0 0
¢ - Average annual water level WA 0 0 3 9
5.Wind pressure
a - Maximum water level WS 1 9 29 234
b - Minimum water level WS 27 126 55 350
¢ - Average annual water level W8 14 80 42 305
6.Vesscl collision force
a - Longitudinal direction Ccv 173 1794
b - Transverse direction CcvV 404 4111
7.Vehicular collision force
a - Longitudinal direction CT 0 0
b - Transverse direction CT 0 0
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ltem. Eng. Date Sign. |
Bridge LRB 12a Design |- |
DETAIL DESIGN Check |- 1
Pier P3 Left Revise - [
Load Factors and Load Combinations
Loads Sign Strla Stribh Str2a Str2b Str3a Str3h
2 3 4 5 6 7
Superstructure Loads
1.Stagel - Dead Load DC 1.25 0.90 1,25 0.90 1.25 0.90
2.Stage2 - Pave.+Mis. DW 1.50 0.65 1.50 0.65 1.50 0.65
3.Live Load LL 1.75 1.75 - - 1.35 1.35
4.Pedestrian LL 1.75 1.75 - - 1.35 1.35
5.Centrifugal force CE 1.75 1.75 - - 1.35 1.35
6.Braking force BR 1.75 I.75 - - 1.35 1.35
7.Uniform temperature TU 0.50 0.50 0.50 0.50 0.50 (.50
8.Creep and Shrinkage CR&SH 0.50 0.50 0.50 0.50 0.50 0.50
9.Wind pressure on superst. WS - - 1.40 1.40 0.40 0.40
10.Wind pressure on vehicles WL - - - - 1.00 1.00
11.Earthequake
a - Longitudinal direction EQL - - - - - -
b - Transverse direction EQT - - - - - -
Substructure Loads
1.Pier selfweight De 1.25 0.90 1.25 0.90 1.25 0.90
2.50il on pile cap EV 1.35 0.90 1.35 0.90 1.35 0.90
3. Bouyancy on pier
a - Maximum water level WA 1.00 1.00 1,00
b - Minimum water level WA 1.00 1.00 1.00
¢ - Avcrage annual WL WA
4 Stream pressure
4 - Maximum water level WA 1.00 1.00 1.00
b - Minimum water level WA 1.00 1.00 1.00
| c- Average annual WL WA
5. Wind pressure
 a- Maximum water level W8S - - 1.40 0.40
b - Minimum water level WS - - 1.40 0.40
¢ - Average annual WL WS - -
6.Vessel collision force
a - Longitudinal direction Ccv - - - - - -
b - Transverse direction CV - - - - - -
7. Vehicular collision force
a - Longitudinal direction CT - - - - - -
b - Transverse direction CT - - - - - -
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ltemn. Eng. Date Sign.
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier P3 Left Revise -
Load I'actors and Load Combinations
Loads Sign Serl Fxtla Extlb Extle Extld
10 11 12 13 14
Superstructure Loads
1.Stagel - Dead Load DC 1.00 1.25 0.90 1.25 0.90
2.Stage? - Pave.+Mis. DW 1.00 1.50 0.65 1.50 0.65
3.Live Load LL 1.00 0.50 0.50 0.50 0.5¢
4 Pedestrian LL 1.00 0.50 0.50 0.50 0.50
_5.Centrifugal force CE 1.00 0.50 0.50 0.50 0.50
6.Braking force BR 1.00 0.50 0.50 0.50 0.50
7.Uniform temperature TU 1.00 - - - -
8.Creep and Shrinkage CR&SH 1.00 - - - -
 9.Wind pressure on superst. WS 0.30 - - - -
10.Wind pressure on vehicles WL 1.00 - - - -
11.Earthequake
a - Longitudinal direction EQL - 1.00 1.00 (.30 0.30
b - Transverse direction EQT - 0.30 0.30 1.00 1.00
Substructure Loads
1.Pier selfweight DC 1.00 1.25 0.90 1.25 0.90
2.8oil on pile cap EV 1.00 1.35 0.90 1.35 0.90
3.Bouyancy on pier
a - Maximum water level WA
b - Minimuwn water level WA 1.00
¢ - Average annual WL WA 1.00 1.00 1.00 1.00
4.Stream pressure
a - Maximum water level WA
b - Minimum water level WA 1.00
¢ - Average annual WL WA 1.00 1.00 1.00 1.00
5.Wind pressure
a - Maximum water level WS - - - -
b -~ Minimum water level WS (.30 - - - -
¢ - Average annual WL WS - - - -
6. Vessel collision force
a - Longitudinal direction Cv - - - - -
b - Transverse direction CV - - - - -
7.Vehicular collision force
a - Longitudinal direction CT - - - - -
b - Transverse direction CT - - - - -
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ltem. Eng. Date Sign.
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier P3 Left Revise
Load Factors and Load Combinations
Loads Sign Ext2a Ext2b Ext2e Ext2d
15 16 17 18
Superstruciure Loads
1.Stagel - Dead Load DC 1.25 0.90 1.25 0.90
2.5tage2 - Pave. +Mis, DW 1.50 0.65 1.50 (.65
3.Live Load LL 0.50 0.50 0.50 0.50
4, Pedestrian LL 0.50 0.50 0.50 0.50
5.Centrifugal force CE 0.50 0.50 0.50 0.50
6.Braking force BR 0.50 0.50 0.50 0.50
7.Uniform temperature TU - - - -
8.Creep and Shrinkage CR&SH - - - -
9.Wind pressure on superst. WS - - - -
10.Wind pressure on vehicles WL - - - -
1 1.Earthequake
a - Longitudinal direction EQL - - - -
b - Transverse direction EQT - - - -
Substructure Loads
1.Pier selfweight DC 1.25 0.90 1.25 0.90
2.50il on pile cap EV 1.35 0,90 1.35 0.90
3.Bouyancy on pier
a - Maximum water level WA
b - Minimum water level WA
¢ - Average annual WL WA 1.00 1.00 1.00 1.00
4, Stream pressure
a - Maximum water level WA
b - Minimum water level WA
¢ - Average annual WL WA 1.00 1.00 1.00 1.00
5.Wind pressure
a - Maximum water level WS - - - -
b - Minimum water level WS - - - -
¢ - Average annual WL W3 - - - -
6.Vessel collision force
a - Longitudinal direction CV
b - Transverse direction CVv
7.Vehicular collision force
a - Longitudinal direction CT 1.00 1.00 1.00 1.00
b - Transverse direction CT 1.00 1.00 1.00 1.00
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ltem, Eng. Date Sign.
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier P3 Left Revise

11. LOAD COMBINATIONS RESULT

Load Combinations at Bottom of PierColumn

Longitudinal Transvesal
No  |Combinations Sign Fy Fuy My Fuy Mx
{(kN) (kN) (kN+m) (kN) (kN+m)
1 Strength 1a Strla 16897 339 3405 0 7635
2 Strength 1b Strlb 12006 339 3405 7 7656
3 Strength 2a Str2a 14237 291 1832 458 3827
4 Strength 2b Str2b 9346 255 1742 429 3758
5 Strength 3a Str3a 16289 360 3388 181 7555
6 Strength 3b Str3b 11398 350 3362 177 7551
7 Service 1 Serl 12576 472 3669 148 5755
8. Extreme la EQL Extla 14901 398 2600 94 2695
9 Extreme b EQL Extlb 10202 398 2600 94 2695
10 Extreme lIc EQT Extle 14901 156 1289 307 3887
11 Extreme 1d EQT Extld 10202 156 1289 307 3887
Load Combinations at Bottom of PileCap
: Longitudinal Transvesal
No Combinations Sign Fy Fux My Fuy Mx
{kN) (kN) {kN+m) (kIN) (kNem)

1 Strength la Strla 20659 339 4083 0 7635
2 Strength 1b Strlb 14383 339 4083 7 7666
3 Strength 2a Str2a 17999 291 2414 458 4743
4 Strength 2b Str2b 11722 255 2251 429 4611
5 Strength 3a Sti3a 20051 360 4108 181 7917
6 Strength 3b Str3b 13775 350 4061 177 7901
7 Service | Serl 15304 472 4612 148 6051
8 Extreme la EQL Extla 18663 745 5963 185 3576
9 Extreme 1b EQL Extlb 12578 745 5963 185 3576
10 Extreme lc EQT Extle 18663 260 2370 611 6810
i1 Extreme 14 EQT Extld 12578 260 2370 6il 6810
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ktem. Eng. Date Sign.
Bridge LRB 12a Design - ]
DETAIL DESIGN Check -
Picr P3 Left Revise -
D.COLUMN DESIGN
I. COLUMN DATA
1.Load Combinations at Bottom of Picr Column
Longitudinal Transvesal
No Combinations Sign Iy Ty My Fyuy Mx
(kN) (kN) (kN=m) {kN) (kN+m)
| Strength 1a Stria 16897 339 3405 0 7635
2 Strength 1b Strlb 12006 339 3405 7 7656
3 Strength 2a Stra 14237 291 1832 458 3827
4 Strength 2b Str2b 9346 255 1742 429 3758
p Strength 3a Str3a 16289 360 3388 181 7555
6 Strength 3b Str3b 11398 350 3362 177 7551
7 Service 1 Serl 12576 472 3669 148 5755
8 Extreme la EQL Extla 14901 398 2600 94 2695
9 Extreme 1b EQL Extlb 10202 398 2600 94 2695
10 Extreme lc EQT Extlc 14901 156 1289 307 3887
11 Extreme ld EQT Extld 10202 156 1289 307 3887
2, Pier Column Material
Normal concrete
Compressive strength at 28 days age fe 30[MPa
Concrete elastic modulus Ec 27691 (MPa
Reinforcement TCYN1651-2008; CBV-400
Yicld strength Iy 400|MPa
Reinforcement elastic modulus Es 2060,000|MPa

Longitudinal bridge axis

1500
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |licm, Eng. Date Sign.
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier P3 Left Revise -
3. Pier Columnn Seetion
Pier colunm thickness - longitudinal dimension td 2.50|m
Pier column width - transverse dimension m 2.50|m
Section area A 4,909|m2
Moment inertia o B Ix _ 1,8961m4
Iy 1.917|m4
Radius of gyration of gross concrete section; 1 = sqrt(l/A) X 0.621 |m
Iy 0.625]m

4. Slenderness Effect

$.5.74.3,8.4.5.3.2.2b, 5.4.6.2.5

Transverse direction: Fixed at bottom; translation free, rotation free at top Kt 2.10
Longitudinal direction: Fixed at bottom; translation free, rotation frce at top Kl 2.10
Unsupported length from top to bottom of column Lu 7.64|m
Slenderness ratio: if K.Lu /r > 22 than considered Ki.Lu/rx 25.8]yes
Kl.Lu/ry 25.7|yes
Moment inertia of longitudinal reinforcements Is 0jm4
Ratio of max factored Per, load moment to max factored total load moment Bd 0

P - A analysis

**Longitudinal Direction
P - A moment dertermination procedure:

Initial Determining displacement for gross cross section

Displacement for cracked section
Moment P-A

Added lateral force

Step:ist  Determining displacement for gross cross section

Displacement for cracked section
Moment P-A
Added lateral force

Axg=Fx . H*3/ (3EIg)

Axcr = For . Axg
M P-A=Axcr. P
AFx=MP-A/H

Axg i = (Fx+AEx i-1) . HA3 / (3.E.Ig)

Axcri=Fr. Axgi
MP-Ai=Axcri. P
AFxi=MP-Ai/H

Combination Iy My Initial
Fx Axg Fer Axcr M P-A AFx

(k) (kNm) (kN) (m) (k) (m) (kNm) {kN)
Strength Ia 16897 3405 446 0.001 25 0.003 53 6.9
Strength 1b 12006 3405 446 0,001 2.5 0.003 37 49
Strength 2a 14237 1832 240 0.001 2.5 0.002 24 3.1
Strength 2b 9346 1742 228 0.001 2.5 0,002 15 2.0
Strength 3a 16289 3388 444 0.001 2.5 0.003 50 6.6
Strength 3b 11398 3362 440 0.001 2,5 0.003 35 4.6
Service 1 12576 3669 481 0.001 2.5 0.003 42 5.5
|Extreme la 14901 2600 4 0.001 2.5 0.002 35 4.6
Extreme 1b 10202 2600 341 0.001 2.5 0.002 24 3.2
Extreme ¢ 14901 1289 169 0.000 2.5 0.001 18 2.3
Extreme 1d 10202 1289 169 0.000 2.5 0.001 12 1.6
Combination Fv My 1st Trial

Fx Axg Fer Axcr MP-A AFx

(kN) (kNm) {kN) (m) (kN) (m) (kNm) (kN)
Strength la 16897 3405 433 0.001 25 0.003 53 7.0
Strength 1b 120006 3405 451 0.001 2.5 0.003 38 5.0]
Strength 2a 14237 1832 243 0.001 2.5 0.002 24 3.2
Strength 2b 9346 1742 230 0.001 2.5 0.002 15 2.0
Strength 3a 16289 3388 450 0.001 2.5 0.003 51 6.7
Strength 3b 11398 3362 445 0.001 2.5 0.003 35 4.6
Service | 12576 3669 486 0.001 2.5 0.003 43 5.6
Extreme la 14901 2600 345 0.001 2.5 0.002 36 4.7
Extreme 1b 10202 2600 344 0.001 2.5 0.002 25 3.2
Extretne tc 14901 1289 171 0.000 2.5 0.001 18 2.3
|Extrcnw Id 10202 1289 170 0.000 2.5 0.001 12 1.6
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |licin. Eng. Date Sign.
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier P3 Left Revise -
Combination Fy My 2nd Trial
Fx Axg Fer Axcr M P-A AFx
(kN) (kNm) (kN) {m) {kN) (m) (kNin) (kN)
Strength la 16897 3405 453 0.001 2.5 0.003 53 7.0
Strength 1b 12006 3405 451 0.001 2.5 0.003 38 5.0
Strength 2a 14237 1832 243 0.001 2.5 0.002 24 3.2
Strength 2b 9346 1742 230 0.001 2.5 0.002 15 2.0
Strength 3a 16289 3388 450 0.001 2.5 0.003 51 6.7
Strength 3b 11398 3362 445 0.001 2.5 0.003 35 4.6
Service | 12576 3669 486 0.001 2.5 0.003 43 5.6
Extreme la 14901 2600 345 0.001 2.5 0.002 36 4.7
Extreme 1b 10202 2600 344 0.001 2.5 0.002 25 32
Extreme Ic 14901 1289 171 0.000 2.5 0.001 18 2.3
Extreme 1d 10202 1289 170 0.000 2.5 0.001 12 1.6
**Transverse Direction
Combination | Y Mx Initial
Fx Axg For Axer M P-A AFx
(kN) {kNm) (kN) (m) (kN) (m) {kNm) (kN)
Strength 1a 16897 7635 1000 0.003 2.5 0.007 119 15.6
Strength 1b 12006 7656 1003 0,003 2.5 0.007 85 11.1
Strength 2a 14237 3827 501 0.001 25 0.004 50 6.6
Strength 2b 9346 3758 492 0.001 2.5 0.003 33 4.3
Strength 3a 16289 7555 989 0.003 25 0.007 114 149
Strength 3b 11398 7551 989 0.003 25 0.007 80 104
Service | 12576 5755 754 0.002 2.5 0.005 67 8.8
Extreme la 14901 2695 353 0.001 2.5 0.002 37 49
Extreme b 10202 2695 353 0.001 2.5 0.002 25 33
Extreme lc¢ 14901 3887 509 0.001 2.5 0.004 54 7.0
Extreme 1d 10202 3887 509 0.001 2.5 0.004 37 4.8
Combination Iy Mx Ist Trial
Fx Axg Fer Axer MP-A AFx
{(kN) (kNm) (kN) m) (kN) {m) (kNm) ()
Strength la 16897 7635 1015 0.003 2.5 0.007 121 15.9
Strength Lb 12006 7656 1014 0.003 25 0.007 86 11.3
Strength 2a 14237 3827 508 0.001 25 0.004 51 6.7
Strength 2b 9346 3758 496 0.001 2.5 0.004 33 4.3
Strength 3a 16289 7555 1004 0.003 2.5 0.007 116 15.1
Strength 3b 11398 7551 999 0.003 2.5 0.007 81 10.5
Service 1 12576 5755 762 0.002 2.5 0.005 68 8.9
Extreme la 14901 2695 358 0.001 2.5 0.003 38 4.9
IExtreme Ib 10202 2695 356 0.001 2.5 0.003 26 3.4
II':‘xtreme Ic 14901 3887 516 0.001 25 0.004 54 7.1
IExtreme 1d 10202 3887 514 0.001 25 0.004 37 4.9
Combination Fv Mx 2nd Trial
Fx Axg Fer Axcr M P-A AFx
(kN) (kNm) (kN) () (kN) (m) (kNm) - (kN)
Strength la 16897 7635 1016 0.003 258 0.007 121 15.9
Strength 1b 12006 7656 1014 0.003 2.5 0.007 86 1.3
Strength 2a 14237 3827 508 0.001 2.5 0.004 51 6.7
Strength 2b 9346 3758 496 0.001 2.5 0.004 33 43
Strength 3a 16289 7555 1005 0.003 2.5 0.007 116 15.1
Strength 3b 11398 7551 999 0.003 2.5 0.007 81 10.5
Service | 12576 5755 763 0.002 2.5 0.005 68 8.9
Extreme la 14901 2693 358 0.001 2.5 0.003 38 49
Gxtreme 1b 10202 2695 356 0.001 2.5 0.003 26 34
Extreme lc 14901 3887 516 0.001 2.5 0.004 34 7.1
Gxtreme 1d 10202 3887 514 0.001 2.5 0.004 37 49
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ltem. Eng. Date Sign.
Bridge LRB 12a Desigh -
DETAIL DESIGN Check -
Picr P3 Left Revise -
**Load Combinations at bottom of column considering Slenderncss Effcet
Combination Fv Mx Mx Mx My My My
Vert. Trans. P-A Total Long. P-A Total
(kiN) (kNm) (kNm) (kNm) (kNm) (kNm) (kNm)
Strength 1a 16897 7635 121 7756 3405 53 3459
Strength 1b 12006 7656 86 7742 3405 ag 3443
Strength 2a 14237 31827 51 3878 1832 24 1856
Strength 2b 9346 3758 33 3790 1742 15 1757
Strength 3a 16289, 7555 116 7671 3388 51 3439
Strength 3b 11398 7551 81 7631 3362 35 3397
Service 1 12576 5755 68 5823 3669 43 3712
Extreme la 14901 2695 38 2733 2600 36 2636
Extreme 1b 10202 2695 26 2721 2600 25 2625
Extreme lc 14901 3887 54 3941 1289 18 1307
Extreme 1d 10202 3887 37 3924 1289 12 1301
II, PIER COLUMN DESIGN
1. Limit of Reinforcement 5.5.74.2
Minimum area of longitudinal reinforcement in column |
As.fy/ (Ag. fe) >=0.135 As> 0.050|m2
As{ Ag>=0.01 As> 0.049|m2
Maximum area of longitudinal reinforcement in column
As/ Ag<=0.08 As < 0.393|m2
Trial Rebars: As 0.031|m2
liayers X 50 =50 bars 28 @150 Asl 0.031|m2
ayers x 0 ={ bars D25 @150 As2 0.000|m2
2. Interation diagram M-P Using Peca-Column software
*#[n Both Direction
Strength and Service limit states:
Rasistance factor: Compression P = 0.75 (AASHTO LRFD-2004)
Tension P, = 0.80
Extreme Event limit states:
Resistance factor Compression P = 1.00 (AASHTO LRFD-2004)
Tension @y = 1.00
No. COMBINATION Pu Mux Muy ¢ Mnx ¢ Mny | ¢ Mn/Mu
kN kN-m kN-m kN-m kN-m
1 Strength 1a 16897 3459 7756 8591 19267.1 249
2 Strength 1b 12006 3443 7742 7947.7 17869.5 2.31
3 Strength 2a 14237 1856 3878 8912.6 18622.8 4.81
4 Strength 2b 09346 1757 3790 7575.1 163451 4.31
§ Strength 3a 16289 3439 7671 8663 19327.3 2.52
6 Strength 3b 11398 3397 7631 7817.2 17561.1 2.30
7 Service 1 125676 3712 5823 10676.8 | 16747.5 2.88
8 Extreme 1a 14901 2636 2733 15625.1 | 16200.3 5.93
9 Extreme Ib 10202 2625 2721 13838.2 | 143445 527
10 Exireme ¢ 14901 1307 3941 7094.2 21396.7 543
11 Extreme ¢ 10202 1301 3924 6284.5 18945.2 4.83
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3. Column Ties 8.5.7.4.6,8.5.10.6.3,585.10.11.4.1d-¢
Bridge is in seismic zone Sz 1
Area of concrete core measured out-to-out of ties Ac 4.531|m2
Tie diameter Dtie 16|mm2
Cross section area of | tie L L As-tr 0.0002|m2
Spacing of hoops - - 5 150§mm
Length of reinfocement tie in 1 hoop Ltie 7.23|m
Ratio of ties reinf. in one hoop/ volume of conc. core one pilch spacing
ps = As-tr . Ltie / (Ac * spacing) ps 0.0021
Ratio of spira! reinf. To total volume of concrete core shall satisfy 8.5.74.6
ps>=0.45 . ( Ag/Ac- 1). fe/ fy = Reql Reql 0.0028|N/A
5.5.10.11.3
Transverse Reinforcement for Confinement at Plastic Hinges 8.5.10.11.4.1.d
For a circular column "1:applied","2:Nol applied" 2
ps>=10.12, f'ef fy = Req2 Req2 0.0090|N/A
For a rectangular column
Rectangular hoop reinforcement shall satisfy
Either Ash >=0,30 . s.he.f'of fy. [Ag/Ac -1] = Regl
or Ash >=0.12 . s.he.fe/ fy = Req2
In longitudinal direction "1:applied","2:Not applied" 2
Number of cross tie nt_x 4lties
Total cross-sectional area of tie reinf. Ash_x 0.0008|m2
Core dimension of tied column he_x 2.40m
Rectangular hoop reinforcement shall satisfy Reql_x 0.0007 |m2
Req2_x 0.0032|m2
Conclude N/A
In transverse direction ‘
Number of cross tie nt_y Aties
Total cross-sectional area of tic reinf. Ash_y 0.0008 [m2
Core dimension of tied column hc_y 2.40[m
Rectangular hoop reinforcement shall satisly Regl_y 0.0007|m2
Req2_y 0.0032|m2
Conclude N/A
Spacing of Transverse Reinforcement for Confinement 5.5.00.114.1e
Transverse reinforcement for confinement shall be:
* Provided at the top and boftom of the column over a length not less than the greatest of the
maximum cross-sectional column dimensions,one-sixth of the clear height of the column, or 450 mm;
Maximum cross-sectional column dimensions L1 2.50|m
1/6 of clear height of column 1.2 0.78|m
or 450mm L3 0.45|m
Chosen value: L = max{L.1,L2,L3} L 2.50|m
* Spaced not to exceed one-quarter of the minimum member dimension or 100 min center-to-center.
Spacing 0.10|m
Column connections 8.5.10.11.43
* Development length for all longitudinal steel shall be 1.25 times that required in 8§.5.11
* Column transverse reinforcement, as specified in Article 5.10.11.4.1d, shall be continued for a distance
not less than one-half the maxinum column dimension or 380 mm from the face of the column connecticn into
the adjoining member.
172 maximum column dimension L4 1.25m
or 380mm L5 0.38|m
Chosen value: Le = max(L4,L.5) Le 1.25|m
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4. Shear Design
Direction Long.- X| Trans.-Y|Unit
Shear resistance factors dv 1.0 1.0
Factored shear force in longitudinal Vu 472 458|kN
_ Required shear capacity Vo = Vu/¢v ‘ L 472 458IkN
Determine concrete shear capacity I B
Minimum shear reinforcement will provided in cross section
Therefore B 2.0 2.0
0 435.0 45.0
Cross section equivalent height h 2.50 2.50im
width b |.96 1.96{m
d=1-cover-dlx d 241 241|m
dv = max((.72*h; 0.9%d) dv 2.17 2.17|m
Ve =min(0.083 . B . sqri(f'c) . by, dv, 0.25.fc.bv.dv) Ve 3879 3879|kN
Difference between required shear capacity and the capacity provided by concrete
is the minimum required capacity for shear reinforcements
Vs=Vn-Vc Vs 0 0|kN
In this case V¢ > Vn so shear reinforcement is no need
Stirrup diameter Ds 16 16
Number of stirrup legs / cross section ns 2 2
Shear legs area Ay 0.0004 0.0004[m2
Angle of inclination of shear reinf. to long. axis o S0 90|deg
Vs = Av, Iy, dv. (cot B+ cot o). sin /s § <= - -lm
Stirrup spacing used 3 0.10 0.10|m
Check minimnim shear reinforcement requirement OK OK
Av >= 0.083. sqrt(f'c). bv. s/ fy = Reg Req 0.0002 0.0002jin2
Check maxinum shear reinforcement spacing reqirement OK OKI
F = 0.1*fc*bv*dv F 12798 12798 |kN
If Vu < 0.1*Pe*bv*dv  then Smax=0.8*dv <= 600mm
If Vi > 0.1 *Pc*bv*dv  then Smax=0.4%*dv <= 300mm Smax 0.60 0.60])m
Interface shear transfer 5.5.8.4
Area of concrete engaged in shear transfer Acy 4.909|m2
___Area of shear reinforcement crossing the shear plane Avl 0.031|m2
For concrete placed against clean, hardened concrete with surface roughened
Cohesion factor specified in Article 5.8.4.2 C 0.7|MPa
Friction factor i ]
For normal density concrete A !
Nominal shear resistance of the interface plane shall be taken as
Vn=c. Acv +p. Avf fy Vn 15756 kN
Vin<=02.fc. Acv Vn <= 29452[kN
Vn<=55.Acv. (IMPa) Vn <= 26998 kN
Norminal shear resistance Vn 15756]kN
Factor for shear friction 1.0
Factored shear resistance vr 15756]kN
Horizontal force at bottom of pier column Vu 52|kN
Conclude OK
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5. Contro!l of cracking by distribution of veinforcement

Tensile stress in rebars should be satisfied equation: fs <= fsa = Z/[(dc.A)*1/3] and fs <= 0.6.fy

Direction Long.- X| Trans.-Y|Unit

Existing condition for structrure 1,20r3 1 i

Crack width parameter o z 30000 30000|N/mm

Flexural moment Ms 3712 5823|kNm

Axial thrust at service limit state Ns 12576 12576|kN

Cross section equivalent height h 2.50 2.50|m

width b 1.96 1.96|m

Concrete thickness from tension fiber to tension reinf. dc 0.05 0.05|m

Concrele thickness from compression fiber to tension reinf, d 2.41 241|kN

Number of rebars N 25 25| bars

Area of rebars As 0.0154 0.0154|m2

Arca of concrete assumed to participate with reinf.

A=2.dc.b/N A 0.0079 0.0079|m2
fsa 410 410(MPa
0.6y 240 240|MPa

Min (fsa, 0.6fy) =fsl fsl 240 240|MPa

& = Ms/Ns+d-h/2 e 1.46 1.63|m

efd>1.15 efd 1.15 1.15

j=0.74+0.1(e/d) <09 J 0.86 0.86

i = 1/{1-j.dfe) i 3.90 3.90

Stress in rebars: fs = (Ms+Ns(d-h/2))/(As.j.i.d) fs 148 165]MPa

: Conclude OK QK

Maximum width of crack: an = 0.076.5.f5.(dc. A (1/3) an 0.137 0.153jmm

Where B 0.167 0.167|
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E. PILE CAP DESIGN
1. PILES ANDPILECAP DATA PLAN OF PILE ARRANGEMENT
- . ol 6.000
Piles Data Pilecap Data
[Number of piles: n, 8 X Y, 3
Co-ordinates of Piles 2.500 4.000] S 4000
Number [ Diameter | Xi(m) [ Yi{m) 2500  -4.000]
i 1.000 1.500 3.000] -2.500 -4.000] -
2 1,000 7,500 0.000 2.500[ _4.000] 2000
3 1.000 1.500f  -3.000 2,500 4.000
4 1.000 -1.500 -3.000 Column Data 0.000
5 1.000]  -1.500 0.000 X, Y,
6 1,000 -1.500 3.000 1.108 1.108]
: 1.108]  -1.108] 2,000
-1.108]  -1.108
-1.108 1.108
1.108 1,108 -4.000
- -8.000
SX2,SYYE 13.500 36.000 3750  -1.750 2250

2. CRITICAL SECTIONS
Pile cap Length L = 8000 m
Pile cap Width W =  5000m
Pile cap thickness H = 2.000m
Column Width We = 2500 m
Column Thickness tg 2.500 m
Round nose radius G = 1.250 m
Column Area A, = 4909 m2
Column block equivalent:
Width Wep 2216 m
Thickness | 198 = 2216 m
Distance from Pile to Critical Sections - Arm (m)
Pile No. Section
Mx1 Mx2 iyl My2
1 1.892 - 0.392 -
2 - - 0.392 -
3 - 1.892 0.392 -
4 - 1.892 - 0.392
5 - - - 0.392
6 1.892 - -

0.392
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3. INTERNAL FORCES GALCULATION
3.1. Pile Reaction (from Pile Foundation analysis)
AXIAL FORCE (KN)
Pile STRI-A | STRI-B | STRII-A | STRI-B | STRII-A| STRII-B| SER | EXTI-A | EXTI-B: | EXTH-A_| EXTII-B.
1 4468.1 3447.1 3720.2 2652.5]  4437.7]  3403.5] 3585.7| 4148.1] 3155.0] 4016.8] 3023.8
2 as60.4]  28354] 32402 2189.5]  3767.3]  2735.0] sovos|  sse20] 2200  33382] 23452
3 326278 22237 27604 1726.5]  3006.9] 20865 2566.3] 3496.0] 25029] 26506| 16666
4 2267.0] 12388  2128.9 1146.7]  2095.4] 1079.8] 13956] 19226 929.5]  2053.7]  1060.8
5 2875.5]  1850.6]  2609.0 1609.7|  27656.8]  1748.2] 1910.2]  22486] 1255.5] 2732.4| 17393
6 34831 2462.2]  3089.0 2072.8] 3436.3]  2418.7|  2424.8] 25746| 1581.6] 3410.9] 24179
BENDING MOMENT - Mx (XNm)
Pile STRIA | STRI-B [ STRU-A| STRII-B [ STRU-A[STRUI-B] SER [ EXTHA [ EXTIB | EXTI-A FEXTIB:
1 -56.3 -53.4 171.9 159.7 23.1 21.7 22.1 57.2 57.2 2255 225.5
2 £6.3 534 171.9 -159.7 -23.1 21.7 -22.1 -57.2 57.2] 2255 2255
3 56.3 53.4 1719 -189.7 -23.1 21.7 22.1 57.2 57.2| 2255 2285
4 56.3 53.4 -171.9 -159.7 -23.1 A7 2214 -57.2 572 2255 2255
5 56.3 53.4 -171.9 -159.7 -23.1 21.7 221 -57.2 57.2| 2255 2285
6 -56.3 -53.4 171.9 160.7 23.1 21.7 221 57.2 57.2 2255 2255
BENDING MOMENT - My (KNm)
Pile STRI-A | STRI-B [ STRII-A | STRI-B [ STRHUI-A [ STRi-B] "SER | EXTIA [ EXTIB:[:EXTI-A FEXT [FB:
1 623 62.3 74.2 62.3 70.7 67.3 107.1 194.0 194.0 62.1 62.1
2 £2.3 62.3 74.2 62.3 70.7 67.3 107.1 194.0 194.0 62.1 62.1
3 62.3 62.3 74.2 62.3 70.7 67.3 107.1 194.0 194.0 62.1 62.1
4 623 -62.3 742 -62.3 -70.7 673 -107.1 1940 -194.0 62.1 -62.1
5 -62.3 62.3 74.2 62.3 70.7 67.3]  -107.1 -1040]  -194.0 62.1 -62.1
6 62.3 -62.3 -74.2 -62.3 -70.7 67.31  -107.1 -104.0]  -1940 62.1 621
3.2,  Pilecap welght
. v Ni Arm Mx My
Section |3y (KN) {m) (km) | (KNm)
Jx1 28.9] 4194 1.446f  606.5
IMx2 28.9 -A419.4 1.446] -60B.5
Imy1 223] -3230 0.696 2248
[T 223 -323.0 0,606 -224.8
LOAD FACTOR FOR DEAD LOAD OF PILE CAP i
STRI-A | STRI-B | STRII-A | STRII-B | STRIIA| STRIIB | SER |:EXT-I:A 1 EXTLB | EXTIC | EXT D
1,25 0.9 1.25 0.90 1.25 0.90 1,00 1.25 0.20 1.25 0.90
3.3. Internal Forces at Critical Sections
INTERNAL FORGE AT SEGTION Mx1 - Unit KN, KNm
STRIFA | STRI-B | STRII-A | STRI-B [ STRI-A]STRIN-B[ ~ SER [ EXTLA} EXTIB.] EXTI:C I EXT D"
Shear 74270l 55319] 6285.0 4347.8] 73499 54427F 5591.1| 61985 4359.1] 6903.5] 5064.3
Morment 14i74.7] 10520.2] 124703 8714.9] 14187.6] 10510.7[ 10810.9] 12077.1] 8531.2] 13747.7] 10202.0]
INTERNAL FORGE AT SEGTION Mx2 - Unit KN, KNm
STRLA | STRI-B | STRI-A | STRI-B [ STRIIFA[STRII-B] "SER | .EXT I-A [:EXT B} :EXT1:C: [ EXT 1D
Shear 4996.4]  3085.1 4364.8 2495.7| 4668.1] 2768.8] a5325] 4894.3] 3055.0] 4189.1] 2349.9
Moment 9800.7] 61128 81492 4571.4]  9020.8] 5384.1]  6827.2] 93806 58347 7v00.6] 41641
INTERNAL FORCE AT SECTION My1 - Unit KN, KNm
STRI-A | STRI-B | STRII-A | STRIB | STRIILA | STRUI-B| SER | EXTI-A | EXTI-B:} EXTI-C. | EXTLD.
Shear 11177.5] 82156] 9316.9 6277.8] 10808.3] vo14.3]  8889.9] 11062.3] 8196.2] 9810.9] 6744.9
Moment 4448.3]  3321.0] 37541 2560.9] 4364.0]  32i7.8] 37009 4ros1] 3708.3] 3833.3] 27436
INTERNAL FORGE AT SECTION My2 - Unit KN, KNm
STRI-A | STRI-B | STRII-A | STRII-B [ STRI-A[STRIN-B] SER [ EXT I:A [ EXT LB [ EXTLC | EXTID:
Shear 8222.8] 52609] 74231 4538.5] 7803.8] 49540 b6407.6] 6342.0] 34759 7793.3] 4927.2
[moment 29154 1788.0] 2566.2 1504.7]  2v61.2]  1es2.7] 1701.5] 1782.8 603.0] 2747.5] 1667.8
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4, One-way Shear capacity Check S.5.8
Critical shear section for one-way shear is located at distance dv from face of equivalent square column.
Estimated distance between internal flexural force components dv, we may take dv = 0.9%de

de=H - cover - dxi de 1.81|m
dv 1.63|m
Direction Long.- X| Trans.-Y{Unit
Shear resistance factors dbv 0.9 0.9
Factored shear force in longitudinal Vu 7427 11177|kN
Required shear capacity Vo = Vu/ §v Vn 8252 12419[kN
Determine concrete shear capacity
Minimum shear reinforcement will provided in cross section
Therefore B 2.0 2.0
0 45.0 45.0
Cross section height h 2.00 2.00|m
width b 5.00 8.00pm
d=h-cover - dlIx d 1.81 1.81|m
dv = max(0.72%h; 0.9%d) dv 1.63 1.63|m
Ve =min(0.083 . B . squi{f'c) . bv. dv, 0.25.fc.bv.dv) Ve 7422 11875 |kN
Difference between required shear capacity and the capacity provided by concrete
is the minimum required capacity for shear reinforcements
Vs=Vn-Vc Vs §30 544|kN
In this case Ve > Vn so shear reinforcement is no need
Stirrup diameter Ds 16 16
Number of stirrup legs / cross section ns 20 36
Shear legs area Av 0.0040 0.0073|m2
Angle of inclination of shear reinf. to long. axis o 90 90|deg
_ Vs=Av. fy. dv.{cot@+cota) sina/s § <= 0.24 0.65|m
Stirrup spacing used $ 0.3¢ 0.30|m
Check minimum shear reinforcement requirement OK OK
Av >=(.083. sqri(f'c). bv, s/ fy = Req Reg 0.0017 0.0027|m2
Check maximum shear reinforcement spacing requirement 0K OK
F = 0.1*fc*bv¥dv F 24489 39182|kN
If Vu < 0.1#fc*bv*dy  then Smax=0.8*dv <= 600mm
If Vu> 0,1*'¢*bv*dv  then Smax=0.4*dv <= 300mm Smax 0.60 0.60|m
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s, Two-way Shear capacity Design 5.5.13.3.6.3
Assume the entire column vertical load needs to be carried at the perimeter.
Two-way shear is evaluated on a perimeter located dv/2 away from the face of the actual pier column,
The same dimension v/2 is used to check two-way shear for a corner pile.
Column v.s Pilecap
Pier Column dimensions Longitudinal axis td 2.50Im
Transverse axis tn 2.50|m
Perimeter of two-way shear
b0 = {td+tn)*2 + 4%dv b0 17.33|m
Section with transverse reinforcement
Norminal shear resistance shall be taken as
Vn = Ve + Vs <= 0.504.5qrt(fc). b0 . dv=Va
Ve =10.166 . sqrt(f'c). b0 . dv
Vs=Av. fy.dv/s
Shear resistance of concrete Ve 25719]kN
Assumed stirrup diameter Ds 16|mm
Number of stirrup legs / cross section ns 28
Shear legs area Av 0.0057|m2
Stirrup spacing used 5 600|mm
Shear resistance of reinforcement Vs 6156|kN
Va 78088 |kN
Vi 31875|kN
Maximum reaction at bottom of column Vu 16897|kN
Resistance factor for shear v 0.9
Factored shear resistance $v¥Vn 28688 kN
Punching shear check OK
Conner pile v.s Pilecap
Pile diameter D 1.00|m
Radius of critical section for two-way shear Reo = D/2 + dv/2 Reo 1.32|m
Distance from pile center of conner pile to edge of pilecap al 1.00|m
Perimeter of two-way shear
b0 = 2*al + 1/4%¥2%pi()*Reco b0 4.07|m
Section with transverse reinforcement
Noriminal shear resistance shall be taken as
Vn = V¢ + Vs <=0.504.sqrt(f'c). bl . dv=Va
Ve =0.166 . sqrt(fc). b0 . dv
_ Vs=Av fy. dv/s
Shear resistance of concrete Ve 6038|kN
Assumed stirrup diameter Ds 16|mm
Number of stirrup legs / cross section ns 3
Shear legs area Av 0.0026|m2
Stirrup spacing used 8 300[mm
Shear resistance of reinforcement Vs 5716[kN
Va 18332(kN
Vn 11754|kN
Maximum reaction of conner pile Vu 4468|kN
Resistance factor for shear dv 0.9
Factored shear resistance dv*Vn 10579|kN
Punching shear check OK
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22TCN272-05: AASHTO LRED 2nd - 1998
I REINFORCEMENT CHECKING - PILE CAP |
MATERIALS
NORMAL CONCRETE
fe Compressive Strength of concrete at 28 days Mpa 0 0
Ec Modulus of Elasticity Mpa 27691 B A o5 _
fir Moadulus of Rupture Mpa 3.5 EI RO l g\g
g Unit weight of concrete kN/m3 24.5 P T~ — i
PRESTRESSING STEEL
fpu Tensile strength of prestressing steel Mpa 1860 Ll 2o,
fpy Yield strength of prestressing steel Mpa 1670|™ e
Ep Modulus of Elasticity Mpa 195000
REINFORCEMENT s
fy Yield strength Mpa 400 ks fostps
Es Modulus of Elasticity Mpa 200000 | = 4"}%
ne Ratio Es/Ec 7.00 =
Sign Parameters Unit Scction
Mx Mx | My | My |
INTERNAL FORCES AT SECTIOIN
Combination Strength | Service | Strength | Service
Qu Shear kN 1427 3591 18177 8390
Mu Flexural Moment kNin [4134 10811 479% 37140
Nu Axial load kN
Ty Torsional Moment kNm
FLEXURAL MOMENT CHECKING
H Section height m 2.000 2.000 2.000 2.000
d's Diis. From comp. fiber to centroid of comp. Reinf m 0.084 (.084 (.084 0.084
dlx Dis. From tens. fiber to centroid of tension Reinf m 0.163 0.163 0.160 0.160
Cover to reinf m 0.050 0.050 0.050 0.050
ds Dis. From comp. fiber to centroid of tension Reinf m 1.838 1.838 1,840 840
d'ps Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000 0.000 0.000 0.000
dlxp  |Dis. From tens. fiber to centroid of tension prestressing steel m 0.000 0.000 0.000 0.004
dps Dis. From comp. fiber to centroid of tension prestressing steel m 2.000 2.000 2.000 2.000
b Width of the compression face of member m 5.000 5.000 8.000 8.000
bw Web width or diameter of a circular section m 5.000 5.000 8.000 3.000
hf Compression flange depth m 0.000 0.000 0.000 0.000
Iz Moment of inettia of section m4 3.333 3.333 5.333 5.333
Amc Section area m2 10.000] 10000 16.000] 16.000
Steel choice
Tension prestressing steel P.S type a4 T00.0| 0T00.0| 0TOCO.0[ 0TOO.0
Aps Number tendons 0 0 0 0
Area 2 0.00060] 0.00000]| 0.00000] 0.00000
Compression prestressing steel P8 type 0°T00.0] 070001 0T00.0| 0TOO.0
Alps Number tendons 0 0 0 0
Area 0.00000] 0.00000| 0.00000
Compression Reinforcement Number bars 66 66 53 53
A's Diameter mm 18 I8 18 18
Area m2 0.01676| 0.01676| 0.01346]| 0.01346
Shear reinforcement Number bars 16 16 20 26
Alc Diameter mm 16 I6 16 16
Area m2 0.00323] 0.00323| 0.00525] 0.00525
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$ Resistance factors for flexure 5.5.4.2 0.90 1.00 0.90 1.00
v Resistance factors for shear 0,90 1.00 0.90 1.00
on Resistance factors for axial force 1.00 1.00 1.00 1.00
B Stress block factor 0.836 0.836 0.836 0.830
c Dis. Between centroid and top fiber m 0.059 0.059 0.007 0.007
For T section behavior m (4.059 0.059 0.007 0.007
For rectangular section behavior m 0,059 0.059 0.007 0.007
fpe Effective stress in the prestressing steel after losses Mpa £16 1116 1116 1116
fps Aver, stress in pres, steel at the time for which the nominal resistand  Mpa 1844 1844 1858 1858
k Factor depends on type of P.S, Low relaxation strand k = 0.28 0.28 0.28 0.28 0.28
a Depth of equivalent stress block m 0.049 0.049 0.006 0.006
de Corresp. effective depth from extreme comp. fiber
to centroid of tensile force in the tensile reinf. m 1.838 1.838 1.840 1.840
Mn Nominal resistance kNm 23102 23102 11792 11792
Mr Factored reistance kNm 20791 23102 10613 11792
Mu Flexual moment kNin 14188 10811 4798 3710
(5.7.3.2) |Flexural moment Checking OK OK 0K OK
Limits for reinforcement
c/de Maximum reinforcement 0.03 0.03 0.00 0.00
Maximum reinforeement Checking <=042 0K OK OK OK
{.2¥Mcr |Craking moment kNm 7110 7110 11083 11083
%(5.7.3.3.2) Checking Miy>=min{1.2Mer,1.33Mu) Ok OK OK 0K
(5.7.3.4) |Conctrol of eraking by distr. of reinf for RC member- Check? No Yes No Yes
Existing condition for structiure 1,2 or3 3 3 3 3
de Congr, thickness fro. Tens. fiber to tens. reinf nearest m 0.063 0.063 0.060 0.060
Z Crack width parameter N/inm 17500 17500 17500 17500
A Atvea of coner, with same centroid as tens. Reinf m2 0.009 0.009 0.018 0.018
fsa Value Mpa 208 208 170 170
0.6%fy Mpa 240 240 240 240
Tensil stress in reinf  Min{fsa,0.61y) Mpa 208 208 170 170
X Dist. From compression fiber to centroid m - 0.365 - 0.217
Jd Arm m - 1.716 - 1.768
ler Moment of inextig of the eracked section md - 0.581 - 0.336
fs Tensile stress in reinforcement fs = Msls / (As*).d) Mpa - 194 - 126
Checking for control eracking fs<fsa N OK| N.a OK|
(5.10.8.2) {Shrinkage and temperature Reinfoeement (side distribution)
Areq  {Area of required reinf m2 0.00127] 0.00127] 0.00127| 0.00127
Distribution on sides 10 D14 m?2 0.00202| 0.00202| 0.00202| 0.00202
Required Spacing not larger than m 045 0.45 0.45 0.45
Checking OK OK OK OK
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT Item. Eng. Date. Sign.

Bridge LRB 12a Design

DETAIL DESIGN Check

Pier P3 Left Revise

22TCN272-05; AASHTO LRFD 2nd - 1998
SHEAR AND TORSION CHECKING

B Factor indicating diag. cracked concr. to tension 1.8 2.0 1.8 2.0
0 Angle of inclination of diagonal compressive degree 42.12 39.51 42,45 40.67
o Angle of inclination of transv. reinf. to long. Axis degree 90 90 90 90
bv Effective web width as minimum web width - in dv m 5.000 5.000 8.000 8.000
dv Effective shear depth m 1.813 1.813 1.837 1.837
(de - a/2) m 1.813 1.813 1.837 1.837
s Spacing of stitrups m 0.300 0.300 0.300 (.300
ncat Amount of bars in spacing § bars 16 16 26 26
Av Shear reinf area in spacing S m2 0.0032] 0.0032| 0.0053| 0.0053
B Assume 20 2.0 2.0 2.0
i} Assume degree 45.00 45.00 45.00 45.00
v Shear stress in concrete kN/m2 210 617 845 605
fpo Patameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 1116 1116
e Strain in tensile reinforcement 1.78E-03{ 1.35E-03| 1.86E-03| 1.47E-03
if ex<0, multiple with reduce factor - - - -
Strain checking <=2.00E-3 Ok Ok Ok Ok
vife Ratio of shear stress and f'c 0.030 0.021 0.028 0.020
B Final value 1.8 2.0 1.8 2.0
0 Final value degree 42,12 39.51 42.45 40.67
Ve Nominal shear resistance provided by tensile stresses in the concretf kN 7504 8379F 11916] 13149
Vs Shear resistance provided by shear reinforeement kN 8640 9473 14064| 14968
Vp Component in the direction of the applied shear of the effective P.S] kN 0 0 0 0
 ¥nl Vnl=Ve+Vs+Vp kN 16144 17852] 25980| 28117
vn2 vn2 kN 67986 67986] 110213] 110213
vn Nominal shear resistance Vn=min{Vnl,¥n2) kN 16144 17852 25980 28117
Vr Factored shear resistance kN 14530 17852| 23382 28117
Vu Shear kN 7427 5591 11177 8890
(5.8.2.7) [Shear checking OK OK OK OK
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT

Item.

Eng,

Date

Sign.

Bridge LRRB 128 Design -
DETAIL DESIGN Check -
Pier P3 Left Revise -
F.BORED PILE DESIGN
I. BORED PILE DATA
L.Load Combinations at top of bored pile
STT Comb Axial Moment (KN.m)
fc::;::nP Mx My Mxy
STRENGTH LIMIT STATES
1 P_min 1080 22 67 71
2 P_max 4468 56 62 84
3 Mx_max 3720 172 74 187
4 My_max 3586 22 107 109
EXTREME EVENT LIMIT STATES
1 P_min 929 57 194 202
2 P_max 4148 57 194 202
3 Mx_max 4017 225 62 234
4 My_max 4148 57 194 202
2. Bored pile Material
Normal concrete
Compressive strength at 28 days age fc 30|MPa
Concrete elastic modulus Ec 27691 |MPa
Reinforcement TCVNI1651-2008; CBV-400
Yield strength fy 400|MPa
Reinforcement elastic modulus Es 200,000|MPa
3. Bored pile Section
Pile diameter b 1.00|m |
Section area A 0.785|m2 |
Moment inertia Ix 0.049|m4d |
ly 0.049{m4
Radius of gyration of gross concrete section; r = sqri{l/A) rx 0.250|m
Ty 0.250|m
IL PILE DESIGN
1. Limit of Reinforcement 8.5.74.2
Minimum area of longitudinal reinforcement in column
As.fy/(Ag.fc)>=10.135 As> 0.008|m2
As/ Ag>=10.01 Asz 0.008|m2
Maximum area of longitudinal reinforcement in column
As/ Ag<=0.08 As< 0.063|m2
Trial Rebars: Ok As 0.010{m?2
ayers 520 =20 bars D23 @150 Asl 0.010}m2

2. Interation diagram M-P

Using Pca-Column software

**Flexural check by peaColumn
Strength and Service limit states:

Resistance factor: Compression
Tension
Extreme Event limit states:
Resistance factor Compression
Tension
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ltem, Eng, Date Sign.
Bridge LRB 12a Design -
DETAIL DESIGN Check -
Pier '3 Left Revise -
<Result table>
STT Comb Pu Mux Muy o Mnx o Mny ¢ Mn/Mu
kN kN-m kN-m kN-m kN-m
STRENGTH LIMIT STATES
1 P_max 1079.8 21.7 67 498 1545 23.0
2 P_min 4468.1 56.3 62 1408 1559 25.0
3 Mx_max 3720.2 171.9 74 1921 §29 11.2
4 My max 3585.7 221 107 422 2043 19.1
EXTREME EVENT LIMIT STATES
1 P_max 929 57 194 495 1684 8.7
2 P_min 4148 57 194 701 2385 12,3
3 Mx_max 4017 225 62 2373 654 10.5
4 My_max 4148 57 194 701 2385 12.3
3. Column Ties 5.5.7.4.6, 8.5.10.,6.3, §5.10.11.4.1d - ¢
Bridge is in seismic zone Sz 1
Area of conerete core measured out-to-out of ties Ac 0.622|m2
Tie diameter Dtie 14|mm2
Cross section area of 1 tie As-tr 0.00015|m2
Spacing of hoops 5 75 |mm |
Length of reinfocement tie in 1 hoop Ltie 2.78|m
Ratio of ties reinf. in one hoap/ volume of conc. core one pitch spacing
ps = As-tr. Ltie / (Ac * spacing) ps 0.0090
Ratio of spiral reinf. To total volume of concrete core shall satisfy 8.5.7.4.6
ps>=0.45. ( Ag/Ac- 1). fe/ fy=Reql Reql 0.0089|0K
Transverse Reinforcement for Confinement at Plastic Hinges $.5.10.11.4.1.d
For a circular column "1:applied","2:Not applied" 1
ps>=10.12 . P/ fy = Req2 Req?2 0.0090|N/A
Length distributed spiral with pitch 75mm below pilecap Ldis 1.50|{m |
4, Shear Design
Shear resistance factors v 1.0
Factored shear force Vu 12|kN
Required shear capacity Vn = Vu/ ¢v Vn 12|kN
Determine concrete shear capacity
Minimum shear reinforcement will provided in cross section
Therefore B 2.0
0 45.0|deg
Diameter of bored pile D 1.00|m
Width of cross section b 1.00fm
dv =0.9%%de de = D/2 + Dr/pi()
Diameter of the eircle passing through the centers of the long, reinf. Dr 0.79m
de 0.75|m
dv 0.68|m
Ve=0.083.p.sqrt(fc). bv. dv Ve 616]kN
Conclude 0K
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SPACE PILE FCUNDATION ANALYSIS PROGRM
Turbo BASIC

a

8.

)

27
40
53
06
99
38
80
53
53
15
15

PROJECT : DN-QN-P3L-LRB12
INITIA DATA
Kn = 0.13 Ax = 5.00 By =
E v.uon = 3001028 E r.uon = 3001028
3001028
Mg = 100 (t/md4) Md = 0 {t/md
LOAD COMBINATIONS
COMEB. Hx Hy P Mx
1 34,52 0.01 2059, 90 -778.
2 34,52 0.73 1433.01 -781.
3 29,66 46,71 1788.73 -483,
4 25.9¢6 43.74 1161.84 -470.
5 36.71 18.41 1997.92 -806.
6 35.65 18.07 1371.03 -805.
7 48.08 15.07 1523.28 -616.
8 75.92 18.87 1856,44 -364,
9 75.92 18.87 1249.08 -364.
10 26.47 62.25 1856,44 -694,
11 26.47 62.25 1249.08 -694,
PRCPERTIES OF PILES
PTLE Lo B Bpx Bpy A B Cday
1 0.00 10.00 1.350 1.350 1.00 0.
2 n t
3 n t
4 nt
5 nt
) nt
PILE COCRD.
PILE X Y Phi
1 1.50 3.00 0.000
2 1.50 0.00 0.000
3 1.50 ~-3.00 0.000
4 -1.50 -3.00 0,000
5 -1.50 0.00 0.000
6 ~1.50 3.00 0.000
DISPLACEMENTS
COMB. X Y &
1 0.00202 0.00057
2 0.00202 0.00059

00
E v

Cz =

Jen

m =

oo oo oo

Fix

My

416.
416.
246,
229,
418
413,
470
607
607
241
241

Fo

000 0.000 0.785

.00
.00
.00
.00
.00
.00

0.003352 -0.000202
0.002332 -0.000203

2.00
= 3001028 E r.nen =
350 (t/m4d)
Mz
16 0.00
16 0.00
07 0.00
47 0.00¢
.13 0.00
99 0.00
17 0.00
.84 0.00
.84 0.00
.64 0.00
.64 0.00
Io Po Co Ct
0.098 500 30000 15000
Fiy Fiz
0.000327 -0.000000
0.000327 =0.000000




Do oD O OO

3
4
5
6
~
8
9
10
11
PILE COMB.
1 1
2
3
4
1)
6
1
8
9
10
11
p 1
2
3
4
5
6
1
8
9
10
11
3 1
2
3
4
5
6
1
8
9
10
11
4 1
2
3
4
5
6
7
8
9
10
11
5 1
2
3

.00154
.00137
.00210
.00206
. 00262
.00390
.00390
.00141
.00141

N

455,
351.
379.
270,
452.
346.
365,
.84
.61
409,
308.
393.
289,
330.
223.
.03
278.
313,
389.
288,
340.
239.
.57
226,
Z281.
175.
315.
210.
260.
356.
255,
11

422
321

384

331

271

169.
231.
126.
.01

217

ile.
213.
110.
.26

142

195,
.15
209.
108.
293,
188.
265.

94

46
39
23
39
37
94
51

46
24
52
03
30
19

80
04
60
38
29
06

68
36
99
69
65
58
37
14

89
18
28

89
60
07

98

35
13
1z
64
95

SO OO C OO OO

.00200
.00o188
.00124
.00122
.00098
,00093
.00093
.00270
.00270

[ B o B s e B - Y - B - Y e R

FORCES

-5.16
-5.16
-4.50
-3.93
-5.50
-5.34
-7.25
11.52
11.52
-4.00
-4.00
-5.16
-5.16
-4.50
-3.93
-5.50
-5.34
-7.25
11.52
11.52
-4.00
-4.6G0
-5.16
-5.16
-4.50
-3.93
-5.50
-5.34
-7.25
11.52
11.52
-4.00
-4.00
~5.16
-5.16
-4.50
-3.93
-5.50
~-5.34
-7.25
11.52
11.52
-4.,00
-4,00
-5.186
-5.16
-4.50

.002911 -0
.0018%91 -0
003251 -0
.002231 -0
.002479 -0
.003021 -0

CN PILES

Q3

0.12

0.00
-7.,44
-6.96
-2.84
-2.78
-2.33
-2.98
-2.98
-9.90
-9.90

0.12

0.00
-7.44
~-6.96
-2.84
-2.78
-2.33
-2,98
-2.,98
-9.90
-9.90

¢.12

0.00
-7.44
-6.96
~2.84
-2.78
-2.33
-2.98
-2.98
-9.90
-9.90

0.12

0.00
-7.44
-6.96
-2.84
~2.78
-2.33
-2.98
-2.98
-9.90
-9.90

0.12

0.00
-7.44

.000159
.000154
.000222
.000222
,000171
.000108
.002033 -0.
.003021 ~-G.
.002033 -0,

=
=

OO0 COO D000 000DCOOLCOOOODCO0OODOCOOOOC DO OO0 0OOo0

000108
000225
000225

. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
000
.000
000
.000
.000
.000
.000
.000
. 000
. 000
. 000
. 000
. 000
.000
. 000
.000
.000
.060
.000
. 000
. 000
.00
. 000
.000
.000
.000
000
L0090
.000
.000
.000

DO OO ODOO0O

.000209
.000192
.000332
.000327
.000385
.000522
. 000522
.000201
.000201

742
.439
.524
.280
.353
.215
.251
.830
.830
. 982
. 982
L 742
.439
.521
.280
.353
.215
.251
.830
.830
. 982
. 982
L7142
.439
.524
.280
. 353
. 215
. 251
.830
. 830
. 982
. 982
L742
.439
.524
.280
.353
. 215
. 251
. 830
. 830
.982
. 982
.742
.43%
.524

.0000090
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

. 355
. 355
. 562
. 354
.210
.865
.916
L1741
.774
. 335
. 335
.355
. 355
.562
. 354
.210
.865%
.916
L1774
L7174
. 335
.335
. 355
. 355
.562
. 354
.210
.865
. 916
L1774
L7174
. 335
. 335
. 355
.355
.562
. 354
.210
. 865
. 916
174
.774
.335
.335
.355
.355
.562




Nmin

Nmax

Q2max
03max
Mlmax
M2max
M3max

=

R OWwo -1 s 0P P OQOo -85 U

[

PILE

e

P OWwoo 0o Wk

=l = =

164.
281.
178,
194.
229,
127,
278.
177,
355.
250.
314.
211.
350,
246.
247,
262,
161,
347.
246.

COMB .

—

fa
OO, OoO®@PF W

94.
455
422
409
455
409
422

75

.46
.84
.46
.46
.46
.84

.93
.50
.34
.25
.52
.52
.00
.00
.16
.16
. 50
.93
.50
.34
.25
.52
.52
.00
.00

Q2

-11.
-5,
-11,
-4,
-5.
-4,
-11.

-6.96
-2.84
-2.78
~2.33
-2.98
-2.98
-9.90
-2.90

0.12

0.00
-7.44
-6.96
-2.,84
-2.78
-2.33
-2.98
-2.98
-9.390
-9.90

DO OO C O OO COCODOCOOO O

.000
.000
. 000
.000
.000
.000
.000
. 000
.000
.000
.000C
.000
. Q00
.000
.000
.000
.000
.000
.000

SUMMARY OF FORCES

52
16
52
00
16
co
52

CHECKING CALCULATI
IN COMPARISON WITH

34,
34.
29.
25.
36.
35.
18.
15,
15.
26,
26.

52
52
66
96
71
65
08
9z
92
47
47

0.

0

46,

43
18
18
15
18
18
62
62

01
.13
71
L4
.41
.07
.07
.87
.87
.25
.25

Q3

.98
.12
.98
.90
12
.90
.98

CcC oo oo oo

.000
L000
.000
.000
.000
.000
.000

INITIA LOAD MATRIX

2059,
1433.
1788.
116%1.
1997.
1371.
1523.
1856.
1249.
1856.
1249,

90
01
73
84
92
03
28
14
08
44
08

=718
-781
-483.
-470.
-806.
-805.
-6l16.
-364
~364
-6924
-694

.27
.40

53
06
99
38
80

.53
.53
.15
.15

.280
.353
.215
.251
.830
.830
.982
. 982
.742
.439
.524
.280
.353
.215
.251
.830
.830
. 982
. 982

M2

416.
116.
246.
229.
418
413.
470.
607
607
241,
241.

.830
142
.830
.982
742
.982
.830

16
186
07
47

.13

99
11

.84
.84

64
64

S~

(2N B BN o 3l o) B o) W @ )

.354
.210
. 865
10.
19.
19,
.335
.335
.355
. 355
.562
. 354
. 210
.865
10.
19,
19.
.335
.335

916
174
174

916
174
774

M3

19.
.355
19.
.335
. 355
.335
19.

cC OO oOCcC oo oo o

774

774

774

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00




CROSS BEAM OF PIERS DESIGN

Package: PKGA2

Bridge name: LRB12a

Girder Type: ‘Cross Beam of Pler for P.C.I
1. INITIAL DATA

1.1. GENERAL CONDITIONS

1.2. MATERIAL
1.2.1. Presfressing Steel
Prestress classification: ASTM A416-90a ‘Uncoated Seven Wires Stress Relieved Strand for Pre-stressed Concrete”

Prestressing Cable Type ("1"=Low Relaxation, "2"=Stress-relieved)
Tensile strength Tou = 1860 MPa
Yield strength foy = 1874 MPa
Modulus of elasticity Ep = 195000 MPa
Stress limits for Posttensioning Tendons

Prior to seating - short-term f; may be allowed 0.90*py = 1507 MPa
At anchorages Immediately after anchor set 0.70*fpu = 1302 MPa
At end of the seating loss zone immadiately after anchor set 0.74*fpu = 1376 MPa
At service limit state after losses 0.80*py = 1339 MPa
Tendon Properties

Nominal diameter of Strand Dy = 12.7 mm
Nominal Area of Strand A = 98.7 mm2
Number of strands Ngir = 12 strands
Nominal Area of Tendon A = 1184 mm2
Noeminal diameter of Tendon Dps = 38.8 mm
Duct Diameter Dyuer = 80 mm
Number of Tendon ’ Then = 4 Tendons
Coefficient of friction i = 0.20
Wobble friction coefficient K = 0.00066 m-1
Anchor Set Set = 0.0080 m
Stress in the prestressing steel at jacking fo = 1395 MPa
Jacking Force P = 1652 KN
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CROSS BEAM OF PIERS DESIGN

1.2.2. Relnforcing Steel
IReinf . Standart: 0 |§{Enrer "o for TCVN 1661-2008, "1" for ASTM A615)

Modulus of elasticity E,
Yield strangth for deform bar f,
Yield strength for round bar ) for

i

it

200000 |Mpa
400 |Mpa
250{Mpa

Diameter 12 14 16 18 25 28 32
(mm2) 113 151 202 255 314 491 616. 804
4.2.3. Concrete
Density of concrete Ye = 25.0 kNfm3
Average ambient relative humidity H = 85 %
Specified compressive strength of concrete at 28 days fe = 40 MPa .
Compressive strength of concrete at time of initlal prestress ' . fa = 34 MPa
Medulus of elasticity E. = 34987 MPa
= = 32258 MPa
Temporary Stress Limit before Losses .
Compressive stress foe= 0.60.fc = 20.40 MPa
Tensile stress of concreta at time of initial prestress fop = 0.584fc = -3.38 MPa
Limits of compressive stress of concrete at service limit state after losses :
Due to the sum of effective prestress and permanent loads 0.457; = 18.00 MPa
Due to live load and 1/2 the sum of eff. prestress and permanent Ioadé_ 0.40f, ’ = 16.00 MPa
Limits of tensife stress of concrefe at limit state after losses . '
Moderale corrosion conditions “(enter "1} 0.5+F . = -3.16' MPa
“Severe corrosive conditions {enter "2") 0.254f, = -1.58 MPa -
o ' - ‘ foa = -316 MPa
Mat. Exchange Coefficlent between Concrete and Prestressing Steel n=EJ/E, = 557
Stress Block Factor : ' B4 . = 0.76
Modulus of Rupture f, =0.63+f = 3.98 MPa
TCVN 1651 : 1985 . ‘
Diameter 12 .14 |16 18 20 22 25 28 32
(mm2) 113 151 202 255 4 380 491 616 804
ASTM A §15/A615 M -00
Biameter 10 13 16 19 22 25 29 32 36
{mm2) 71 129 199 284 387 510 645 819 1006
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3. CABLE ARRANGEMENT
3.1. Cable Data

Vertical Data Horizontal Data
Row A B Cable 1,3 2,4
2, (m) 0.660 0.330 Y, (m) 0.360 -0.360
2: (m) 0.660 0.330 ¥, (m) 0.380 -0.360
Z; (m) 0.300 0.150 Ys (M) 0.360 -0.3680
ot () 5.5 5.0 oty () 0.0 0.0
o (%) 5.5 5.0 oz () 0.0 0.0
R,s (M) 15.0 15.0 Ry (M) 0.0 0.0
R,z (M) 15.0 15.0 Ry, (M) 0.0 0.0
Vartlcal Data

X 42,180 12.180

o 5,500 5,000

o2 5.500 5.000

R, 15.000]  15.000

R, 15.000] 15.000

X 3.022 1.405

X2 1.438 1.307|

%, 3280 6758

X, 1438] - 1:307] X,

Xs 3.022] 1405

Z, 0860  0.330 Reference Ling

7, 0.369]  0.207 VolZo§

Z: 0.300| __ 0.150 La

Z4 0.369 0.207

Zs 0.6601 . 0.330

i 3038] - 1.410

Ly 1440 - 1309

Ls 3.260].. ‘6756

L, 1,440 1.300

Ls 3,038 1410
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3.2, Cable Coordinate

AZ (m) AL {(m) Aga {radian)
A B A B A B

Z (M)
X{(m) A B

0.0000 0.6600 0.3300
0.4950 0.2867 0.4950 -0.0477 § -0.0433 0.4973 | 0.4969 0.0000 | O. 0000_

. “;I? )i ka—, bl 647 5@! i 3 ark £

1 .5000 0.1990
2.0400 0.1664
2.5200 0.1512

3.0300 | 0.
40500 | 03088 | 0.1500
4.5600

W
=
i

116850
721800 | 06800 | 0.3300 | 0.4980 | 00477 | 0.0433 | 0.4973 | 0.4969
: , : 12.2122 | 12.1940

~ VERTICAL

o8 7

Y (m)
&
3
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4, LOADS
4.1, Reaction
LEFT SPAN RIGHT SPAN
Loacds RiL R2L R3L Ri1R R2R R3R
(KN (KN) (KN} (KN) (KN) (KN)
Selfwsight of Girder 336.0 336.0 336.0 336.0 -
Seftwelght of Precast Plank 30.7 81.4 30.7 614 -
Seftwslght of Cast-In-ptace Slab 226.0 225.0 225.0 225.0 -
Seftwelght of Diaphragms 30.6 61.2 30.6 61.2 -
JDead load of Curb 177.9 52.6 177.9 52.6 -
[Dead Inad of Wearing Surface 73.3 73.3 73.3 73.3 -
Dead foad of Railing - - - - -
Dead load of Utilitles - - - - -
Total Stage 2 DC 366.7 307.5 366.7 397.5 -
Total Stage 4 nc 433.5 333.8 A335| . 3388 -
DW 73.3 73.3 . 73.3] - 73.3| -
Loads 1
) : (KN) (KN} (KNY - . {KN) (KN)
Sum LL+IM 236.9 276.5 271.8 317.3 : -
Page1of2 1/16/2013
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5. Result and chocking
5.1 Cross sectlon
5.2 Result of Internal force
6.3 Chacking for construclion stage
5.4 Checking for final stage
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Cross—section : UHeadstock1001

Part : 1 Variant: 1
Description  : 1Headstockl
| —
|
1
1
i
1
1
i
i
I ._!_ -
[}
]
1
i
1
{ | : : { |
i 1 Q:i:) i T
+ +
4 + - €. _r + A
] .
___________________________ i :>}<i: y e
T {
CROSS-SECTION"DATA
Cross-section area 0. 64990E£+01 m2
Shear area - Bending about Z-axis 0. 39420E+01 w2
Shear area - Bending about Y-axis 0, 46347E+01 m2
Torsional moment of inertia I 0. 3821 5E+01 m4
Momeri of inertia about Y-axis 0. 41076E+01 m4
Eccenlricity Z (Shear lag) 0. QO00CE+00 m
Shear lLag factor Y 0. 10000E+01
Moment of inartia about Y-axis (Shear lag) 0. 41076E+01 m4
Moment of inertia about Z-axis 0. 45580E+01 m4
Ecoaentricity ¥ (Shear lag) 0. O000CE+QG m
Shear lag factor Z 0.-1 0000E+01
Moment of inertia about Z-axis (Shear lag) 0. 45560E+01 m4
Warpi ng moment of inertia 0, 74924E+00 mb6
Bending axis origin - Eccentricity ey 1,19730 m
Bending axis origin - Eccentricity ez Q. 00000 m
Main axis angle 0. 00000 Deg
Shear axis origin - Eccentricity ey 0. 92253 m
Shear axis origin - Eceentricity ez 0. 00000 m
Mal n axis angle -~ Shear 0. 00000 Deg
Y-below Gravity centre — minY 1.19730 m
Y-above Gravity centre - max¥ 1. 71770 m
Z-left Gravity centre - minZ 1. 80000 m
Z-right Gravity centre - maxZ 1. 80000 m
Perimeter exposed to drying (outside) 12. 58300 m
Perimeter (inside) Q. 00000 m




Cross—section : 2Body001
Part: 1 Varant: 1
Description @ 2Body

CROSS-6&£CT1O0ON

Cross-section area

Shear area - Bending about Z-axis

Shear area - Bending akout Y-axis
Torsional moment of inertia I

Moment of inertia about Y-axis
Eccentricity Z (Shear lLag)

Shear lag factor Y

Moment of inertia about Y-axis (Shear lag)
Moment of inertla about Z-axis
Eccentricity Y (Shear Lag)

Shear Lag factor Z

Moment of inertia about Z-axis (Shear lag)
Warping moment of inertia

Banding axis origin - Eccentricity ey
Bending axis arigin - Eccentricity ez
Main axis angle ‘

Shear axis origin - Eccentricity ey
Shear axis origin - Eccentricity ez

Main axis angle - Shear

Y-below : Gravity centre - minY
Y-above : GBravity centre - maxY
Z-Left - -~ Gravity centre - minZ
Z-right : Gravity centre - maxZ

Perimeter exposed to drying {outside)
Perimeter (inside)

O0QO0O000O0OD000O

DAT

. 48508E+01
. 41901 E+01

41 891 E+01

. 37456E+01

18728E+01

. DO000E+0Q
. 10000E+01
. 18728E+0t
. 18728E+01
. D0G0OCE+0Q
. 10000E+Q1
. 18728E+01
. 15631E-32

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 25000
. 25000
25000
. 25000
. 83825
. 0G000

ONE==—000000

A

me
me
mz2
md
md
m

md
m4
m

mé
mB
m

m
Deg
m

m
Deg
m
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C AS T - Computer Aided Strut-and-Tie Version 0.9.11 (Last Updated on 1/26/04)

Checking pier cap
(Summary Design)

General Properties

D-Region Thickness = 2200.0 mm
Concrete Cylinder Strength = 40.00 MPa
Non-Prestressed Reinforcement Yield Strength = 420.00 MPa

Load Condition: LC1

=  Strut-and-Tie Node IDs and Axes

Wednesday, July 24, 2013, 6:561:14 PM Page 1 of 4



C A 8 T - Computer Aided Strut-and-Tie Version 0.9.11 {Last Updated on 1/26/04)

=  Strut-and-Tie Element IDs and Axes

i -

s  Truss Member Stress Limits and Effective Widths

Wednesday, July 24, 2013, 6:51:14 PM Page 2 of 4



C A S T- Computer Aided Strut-and-Tie

Version 0.9.11 (Last Updated on 1/26/04)

= Factored Forces and Design Strengths

= Stress Ratios

Wednesday, July 24, 2013, 6:51:14 PM

Page 3 of 4




C A S T-Computer Aided Strut-and-Tie Version 0.9.11 (Last Updated on 1/26/04)

» Summary of the Design

¢ Struts
Effective
E ¢f. = Effective | Thickness oF,
Strut ID (kI<I) Bs o $(0.85)B,f"; Width Scale (kﬁj
(MPa) (mm}) Factor
{mm)
E18 -1320.8 1.000 0.750 25.50 200.0 1.000 11220.0
E1i9 -953.1 1.000 0.750 25.50 150.0 1.000 8415.0
E20 -1798.4 1.000 0.750 25,50 200.0 1.000 11220.0
E30 -1120.0 1.000 0.750 25.50 0.0 1,000 0.0
E31 -1525.0 1.000 0.750 25.50 0.0 1.000 0.0
o Ties
. F, Required A, Provided A, dF s
Tle D (kN) (mm?) (mm?) ¢ (kN)
E21 975.4 3006.4 7504.4 0.750 2363.9
E22 975.4 3006.4 7504.4 0.750 2363.9
E23 700.0 22222 6874.0 0.750 2165.3
E24 1525.0 4841.3 7504.4 0.750 2363.9
E25 1669.6 5300.5 7504.4 0.750 2363.9
E26 953.1 3025.8 6874.0 0.750 2165.3
E27 700.0 2222.2 6874.0 0.750 2165.3
E32 201.5 NA NA NA NA

E21 = E22 =E24 = E25 = 14x314x1+14x314xCos(45)= 7504.4mm2

E23=E26=E27= 14x491x1=6874mm?2

Wednesday, July 24, 2013, 6:51:14 PM Page 4 of 4
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DANANG QUANG NGAI EXPRESSWAY Item. Lng. Date, Sign,
LRB11 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-ABUTMENT Al Revise

AASHTO - LRFD 3rd 2004 & 4th 2007; 22TCN-272-05

ASSUMPTION:

* The rock is reasonably sound
» The rock strength measurcd during site investigation will not deteriorate during construction when water or drilling fluids are used
» The bottom of the socket is properly cleaned out.

DATA & CALCULATION:

Bored hole name ‘ -A1R
Bottom of pilecap clavation ELI =
Top of sockel elevation EL2 =
Pile tip elevation EL3 =
Pile Length = m
Diameter of drilled-shafl D,= m
Pile Cross-Sectional Perimeter = m
Pile Cross-Sectional Area A= m’
Working normal force at pile head = kN
Working normal force at top of socket P;= kN
Intack rock modulus 1= MPa
Modulus modification ratio K,
Elastic modulus of the insitu rock E = KJE; = MPa
Influence coefficient I, = f(H/D,, EJE) =

H/D,=

EJE, =
Rock mass modulus/ intack rock modulus E./E

Atmospheric pressure

pa= 0.101 MPa

Reduction factor to account for jointing g

The elastic shortering of the drilled shaft

re= (X HAALIE) =  0.864 mm
The settlement ot base of drilled shaft

Toase = (EPPFILADIE) = 1058 mm

Eet Fpaee = 1922 mm

Compuic the bearing capacity based on Shardt resistance alone

Unit side resistance

<

Pile Concrete comp. strength

Concrete Unit Weight

Modulus of elasticily of concrete

Depth of socket

Diameter of socket

Socket Cross-Sect. Perimeter

Socket Cross-Sectional Area

10 mm

Case 1: The drilling flnid used wifl not form a tubricated film on the sides of the socket
if qu < 1.9 Mpa - may be taken after Carter & Kulhawy 1988 — qs=0.15%qu
if qu > 1.9 Mpa - may be taken after Horvath & Kenney 1979 — gs = 0.21*sqrt(qu)
Case 2: Side of rock socket is considered to be smooth or where the rock is drilled using a drilling sturry
May be taken after Horvath & Kenney 1979 — qs= 0.65%a*pa*(qu/pay0.5<7.8*pa*(fe/pa) 0.5
qs0 = 7.8*pa*{fc/ipa)y™0.5

Drilling method used in construction:
Qr = $*Qu = 4" Qsr
@, is the resistance factor - table 10.3.5-3 LRFD
¢, is the uniaxiaf compressive strength of the rock

- . Depth RQD @ 95 Qs ' Qr
No. Elo Flo (m) ) | ey | ey | ) & (KN)
| 824 | 84 050 | 30 6388 168 | 2636 065 | 1714
2 874 | 9.4 00| 1 ; - N ; -
3 974 | 1074 100 | 57 63.88 168 | 5273 0.65 | 3427
4 074 | 1250 176 | 30 63.88 168 | 9280 0.65 | 6032
5
5
7
§
Sum 4,26 17190 11173

sacity in rock-LRB12a.xls - shect:AIR

f,= 30.0 MPa
Be= 245 kN/m®
L.= 27691 MPa
H,= 426 m
D,= 1.00 m
Pe™ 304 m
Ag= 079 m?

Figure C10.8.3.5-2 Lrfd
Figuyre C10.8.3.5-3 Lrfd

Fignre C10.8.3.5-1 Lrfd

C.10.4.6.5-1-Lrfd 4th

10.8.3.5.4b-Lefd 4th

C10.8.3.5-4
Ci10.8.3.5-5

10.8.3.5.4d-1-Lrfd2007

Printed:7/22/2013
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DANANG QUANG NGAI EXPRESSWAY liem., Eng. Date. Sign.
LRB11 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-ABUTMENT Al Revise
Cased::. Dipe
No. Depth | RQD Q E./E oy Type qs0 q, q.-used| Qs " Qr
(m) (%) (MPa) (MPa) (MPa) (MPa) (kN) (kN)
I 0.50 30.00 63.88 0.08 0.52 1 13.58 0.85 0.85 1340 0.55 737
2 1.00 1.00 - 0.05 0.45 | 13.58 - - - 0.55 -
3 1.00 57.00 63.88 (.34 0.72 | 13.58 1.19 119 3741 0.55 2058
4 1.76 50.00 63.88 0.15 0.59 ! 13.58 0.97 0.97 5363 0.55 2950
5 - - R - . - - B B - . .
6 - - R - . - . . . - - .
7 - - - - . - . . . - - .
8 - - . . . . . . . - - -
Sum 4,26 10444 5744
Unit base resistance qp = Kb.(pl-p0) + ov
Limit pressure determined from presuremeter tests M= 589 MPa C10.8.3.5-7
At rest total horizontal stress measured at ther basc elevation P - MPa
Coeflicient that depen on diameter socket Kp= 4.64 Table C10.8.3.5-1
Total vertical stress at the base elevation GV = - MPa
0= - MPa
= 0.50 Table 10.5.5-3
Q= Ap.qp Qp= - kN
Qr = ¢-QpR R~ - kN
ESTIMATED PILE CAPACITY:
Pile Structural Capacity Q= 0.75%0.85%0.85* c*Ag 12768 kN 1301 T
Pile vesistance Qr 5744 kN 586 T
Deducting pile weight -172 kN -7 T
Estimated Pile Capacity 5573 kN 568 F
Maximum Reaction - ULS Ok 4228 kN 431 T

sacily in rock-LRB12a.xls - sheel:A 1R

Printed:7/22/2013
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DANANG QUANG NGAI EXPRESSWAY ftem, Eng. Date. Sign.
LRBI1 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-ABUTMENT A2 Revise

AASHTO - LRFD 3rd 2004 & 4th 2007; 22TCN-272-05

ASSUMPTION:
* The rock is reasonably sound
* The rock strength measured during site investigation will not deleriorate during construction when water or drilling fluids are used
* The bottom of the socket is properly cleaned out.

PATA & CALCULATION:

Bored hole

name

Bottom of pilecap elavation

‘Top of socket elevation

Pile tip elevation

Pile Length

Diameter of drilled-shaft

Pile Cross-Sectional Perimeter

Pile Cross-Scctional Arca

Working norinal force at pile head

Working normal force at top of socket

Intack rock

modulus

Modulus modification ratio

Elastic modulus of the insitu rock

Influence coeflficient

Rock mass modulus/ intack rock modulus

Atmospheric pressurc

Reduction factor to account for jointing

The etaslic shorterning of the drilled shaft
re = (P HAAGME) =
The settlement of base of driiled shaft
Phase = (EPPHAD,¥E) =

Compute the bearing capacity based on Sharft resistance alone

Unit side resistance
Case | The drilling fluid used wifl not form a lubricated film on the sides of the socket
if qu < 1.9 Mpa - may be taken after Carter & Kulhawy 1988 - gs=10.15%qu

if qu> 1.9 Mpa - may be taken after Horvath & Kenney 1979 — gs = 0.21*sqrt(qu)
Case 2: Side of rock socket is considered to be sniooth or where the rock is drilled using a drilling shory

May be taken after Horvath & Kenney 1979 — qs = 0.65%az*pa*(qu/pa)*0.5<7.8%pa*(f'c/pa)"0.5
qs0 = 7.8*pa*(Pc/pa)0.5

Drilling method used in construction:

QR = ¢*Qn = ¢5*QSR

ELI =

Er= Kc“'Ei =
I =f(H/D, EJE) =

H/D,=
E/E, =

Em" Ei
Pa™
g

Vet Fpgee =

¢, is the resistance factor - table 10.5.5-3 LRFD
. 5 the uniaxial compressive strength of the rock

LRBI12A-AZR
-0.50
«9,23
-15.00
1450 m
100 m
314 m
079 w?
45074 kN
4440.7 kN
25000 MPa
6.05
1250.0 MPa
.30
5.77
22.15
0,101 MPa
1178 mm
1.066  wm
2,244 mm <

Pile Concrete comp. strength

Concrete Unit Weight

Moculus of elasticity of concrete

Depth of socket
Diameter of socket
Socket Cross-Sect. Perimeter

Socket Cross-Sectional Arca

10 mm

No. EL, ELy Depth RQD Qy q Qse 8, Qr
(m) % | wre) | vpey | aav (kN)
1 -9.23 -16.23 1.00 20 50.93 1,50 4708 0.65 3060
2 -10.23 -11.23 1.00 30 30.93 1.50 4708 0.65 3060
3 -11.23 -12.23 1.00 1 - - - - -
4 -12.23 -13.73 1.00 09 T2 1.79 5628 0.65 3658
5 -13.23 -14.23 1.00 1 - - - - -
6 -14.23 -15.00 0.77 49 §4.79 1.93 4678 0.65 3041
7
8
Sum 5.77 . 19722 12819

yacity in rock-LR{2a x)s - sheel: AZR

f.= 300 MpPa
g= 245 kNim®
E,= 27691 MPa

Figwre C10.8.3.5-2 Lyfd
Figiire C10.8.3.5-3 Lifd

Figure C10.8.3.5-1 Lifd

C.10.4.6.5-1-Lefd 4th

10.8.3.5.4b-Lfd 4th

C10.8.3.5-4
Cl10.8.3.5-3

10.8.3.5.4d-1-Lrfd2007

Printed:7/22/2013
Page:1/2



DANANG QUANG NGAI EXPRESSWAY Tler., Eng. Date, Sign,
LRB11 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-ABUTMENT A2 Revise
P OIS
No. Depth RQD Gy E./E g Type qs0 s q, - used Qsr " Qr
(m) (%) (MPa) {MPa) (MPa) {MPa) (kN) (kN)
] 1.00 20,00 50.93 0.05 0.45 2 13.58 0.66 0.66 2084 0.55 1146
2 1.00 30.00 50,93 0.07 0.48 2 13.58 0.71 0.71 2239 0.55 1231
3 1.00 1.00 - 0.05 0.45 2 13.58 - - - 0.55 -
4 1.00 69.00 72.76 0.10 0.55 2 13.58 0.97 0.97 3045 0.55 1675
5 1.00 1.00 - 0.05 (.45 2 13.58 - - - 0.55 -
6 0.77 49.00 84.79 0.10 0.55 2 13.58 1.04 1.04 2515 0.55 1383
7 - . . - B - - . - R - -
8 . . . - B - - R - - [ -
Sum 5.77 9883 5436
Unit base resistance q, = Kb.(pl-p0) + ov
Limit pressure determined from presuremeter tests M= 589 MPa C10.8.3.5-7
Al rest total horizontal stress measured at ther base elgvation Po - MPa
Coefficient that depen on diameter socket Kp= 5.17 Table C10.8.3.5-1
Total vertical siress at the base elevation oV = « MPa
Q= -~ MPa
b= 0.50 Table 10.5.5-3
Q= Ap.qp Q= - kN
QR = ¢-Qpl{ QR= - kN
ESTIMATED PILE CAPACITY:
Pile Structural Capacity Qr =0.75%0.8540.85*fc*Ag 12768 kN 1301 T
Pile resistance Qg 5436 kN 554 T
Deducting pile weight -2{2 kN 222 T
Estimated Pile Capacity 5223 kN 532 T
Maximum Reaction - ULS Ok 4228 kN 43 T

gty in rock-LRB [ 2a.xls - sheet:A2R

Printed;7/22/2013
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DANANG QUANG NGAI EXPRESSWAY Item, Eng, Date. Sign.
LRB!1 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-PIER PI Revise

AASHTO - LRFD 3rd 2004 & 4th 2007; 22TCN-272-05

ASSUMPTION:
® The rock is reasonably sound
¢ The rock strength measured during site investigation will not deteriorate during construction when water or drilling fluids are used
¢ The botlom of the socket is properly cleaned oul.

DATA & CALCULATION:
Bored hole name

-PIR

Bottom of pilecap clavation ELI= .00

‘Top of socket elevation EL2= 9,06

Pile tip elevation ELI= 12,50

Pile Length L= 1050 m
Diameter of drilled-shaft D,= LOO m
Pile Cross-Sectional Perimeter P= 114 m
Pile Cross-Sectional Area A= 0.79 m?
Working normal force at pile head = 4670.7 kN
Working normal force at top of socket Pi= 4630.9 kN
Intack rock modulus i= 25000 MPa
Modulus modification ratio K,= 0.05

Elastic modulus of the insitu rock

lnfluence coellicient

E=KME; = 1250.0 MPa

L= [(H/D, E/E) = 0.30

H/D, = 1.44
EJE = 22.15
Rock mass modulug/ intack rock modulus E./E;

Almospheric pressurce

pa= 0.101 MPa

Reduction factor to account for jointing ol

The elastic shorterning of the drilled shaft

ro={EPY*HAALIE) =  0.732 mm
The setilement af base of drilled shaft

Tpaso = (ZPYPADFE) = 1111 mm

Vet ryaee= 1,844 mm

Compute the beaving eapacity based on Sharft resistance alone
Unit side resistance
Case 1@ The dyilling finid used will not_form a lubricaied filin on the sides of the socket

if qu < 1.9 Mpa - may be taken after Carter & Kulhawy 1988 - gs=0.15%qu
if qu > 1.9 Mpa - may be taken after Horvath & Kenney 1979 > qs = 0.21%sqri{qu)
Case 2; Side of rock socket is considered to be smooth or where the rock is drilled using a drilling shury

May be taken after Horvath & Kenney 1979 — qs = 0.65%otg*pa*(qu/pa)™0.5<7.8"pa*(fe/pa)™0.5
qs0 = 7.8%pa*(f'c/pa)"0.5 :

Drilling method used in construction:
QR = lN‘Qn = ¢S*QSR
#, is the resistance factor - table 10.5.5-3 LRFD

q . i5 the wniaxial compressive sirength of the rock

<

Pile Concrete comp. strength

Concrete Unit Weight

Modulus of elasticity of concrete

Depth of socket
Diameter of socket
Socket Cross-Sect. Perimeter

Socket Cross-Scctional Arca

10 mm

No. EI/[ ELB Deplh RQD Qu e QSR ¢‘ QR
{m}) (%} (MPa) (MPa) (kiN) (kN)
I -9.06 -1.06 1.00 26 43.08 1.38 4330 0.65 2815
2 -10.06 ~11.06 1.00 28 43.08 1.38 4330 0.65 2815
3 -11.06 -12.06 1.00 90 61.54 1.65 5175 0.65 3364
4 -12.06 -12.50 0.44 45 61.54 1.65 2277 0.65 1480
5
6
7
8
Sum 3.44 16113 10473

sacily in rock-LRB 1 2a.xls - sheet:P1R

f,= 300 MPa
g= M5 knNm®
E,= 27691 MPa

= 344 m

= 10D m

Pee= 314 m
Agge= 0.79 m2

Figure C10.8.3.5-2 Lifd
Figure C10.8.3.5-3 Lfd

Fignre C10.8.3.5-1 Lifd

C.10.4.6.5-1-Lifd 4th

10.8.3.5.4b-Lrfd dth

C10.8.3.5-4
C10.8.3.5-5

10.8.3.5.4d-1-Lfd2007

Printed:7/22/2013
Page:1/2



DANANG QUANG NGAI EXPRESSWAY [tem. Eng. Date. Sign.
LRB1i BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-PIER PI Revise
Case2 ] et , wpen JoinisT:
No. Depth RQD qQ, E./F; e Type qs0 (s 5 - tised Qur " Qr
{m) (%) {MPa} (MPa) {MPa) (MPa) (kN) (kN)
1 1.00 26,00 43.08 0.07 0.49 | 13.58 0.66 0.66 2087 0.55 1148
2 1.00 28.00 43,08 0.08 0.50 1 13.58 0.68 0.68 2144 0.55 1179
3 1.00 90.00 61.54 0.90 0.96 1 13.58 1.56 1.56 4887 0.55 2688
! (.44 45.00 61.54 0.13 0.58 | 13.58 0.93 0.93 1288 0.55 708
3 - . - - . - - N R N - .
6 - f . . - . - - R - - .
7 . B B - - . . R - - . .
8 . - . - R . R . . - - .
Sum 344 10406 5724
Unit base resistance qp = Kb.(p1-p0) + ov
Limit pressure determined from presuremeter tests n= 5.89 MPa C10.8.3.5-7
At rest tota] horizontal stress measured at ther base elevation Po= - MPa
Coefficient that depen on diameter socket Ky = 435 Table C10.8.3.3-1
Total vertical stvess at the base elevation ov= - MPa
Q5= - MPa
= 0.50 Table 10.5.5-3
Que= Ap.qp Q= - kN
Qr = ¢.Qm &= - kN
ESTIMATED PILE CAPACITY:
Pile Structural Capacity Qr = 0.75%0.85*0.85* c*Ag 12768 kN 1300 T
Pile resistance Qr 5724 kN 583 T
Deducting pile weiglht -148 kN {5 T
Estimated Pile Capacity 5576 kN 568 T
Maximum Reaction - ULS Ok 4468 kN 436 T

sacily in rock-LRB12a.xls - shect:PIR

Printed:7/22/2013
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DANANG QUANG NGAI EXPRESSWAY ftem. Eng. Date. Sign.
LRBIT BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-PIER P2 Revise

AASHTO - LRYD 3rd 2004 & 4ih 2007; 22TCN-272-05

ASSUMPTION:
¢ The rock is reasonably sound

» The rock strength measured during site investigation will not deteriorate during construction when water or drilling fluids are used

« The bottom of the socket is properly cleaned out.

DATA & CALCULATION:

Boted hole name

Bottom of pilecap clavation ELI
Top of socket elevation E|
Pile tip elevation EL3
Pile Length

Diameter of drilled-shaft

Pile Cross-Sectional Perimeter

Pile Cross-Sectional Area

Working normal force at pile head
Working normal force at top of socket
Intack rock modulus

Modulus modification ratio o= 0.05
Elastic modulus of the insitu rock B, =KJE = 1250.0
Influence coefTicient T = {(HJ/Dy, EJE) = 0.30
HJ/D, = 3.63
EJE = 2215
Rock mass modulus/ intack rock modulus En/ G
Atmospheric pressure p.= G101
Reduction factor to account for jointing o
‘The elastic shorterning of the drilled shaft
ro= (LPPFHS(ALED = 0.796
The settlement of base of drilled shaft
Nse = (EPLADE) = 1145
Kot b= 1,941

Compute the bearing capacity based on Sharft resistance alone

Unit side resistance

P2R

m

m

kN

kN

MTa

MPa

MPa

mm

mm
mm

<

Pile Concrete comyp. strength f.= 300 MPa
Concrete Unit Weight B.= 24.5  kN/m®
Modulus of elasticity of concrete E.= 27601 MPa
Depth of socket H,= 363 m
Diameter of socket D= 100 m
Socket Cross-Secl. Perimeter Peoc= 3014 m
Sockel Cross-Sectional Area Agoe 0.79 m?

Figure C10.8.3.5-2 Lrfd
Figure C10.8.3.5-3 Lifd

Figure C10.8.3.5-1 Lrfd

C.10.4.6.5-1-Lifd 4th

10.8.3.5.4b-Lefd 4th

10 mm

Case 1: The drilling fluid used will not form a lubricated film on the sides of the secket

if qu < 1.9 Mpa - may be taken afler Carter & Kulhawy 1988 — gs=0.15%qu
il qu > 1.9 Mpa - may be taken after Horvath & Kenney 1979 — g3 = 0.21%sqrt{qu)

Cl0.8.3.5-4
C10.8.3.5-5

Case 2: Side of rock secket is considered to be smooth or where the rock Is drifled using a drilfing sturry
May be taken after Horvath & Kenney 1979 — qs = 0.65*ug"pa*({qu/pa)"0.5<7.8*pa*(fe/pa)*0.5

qs0 = 7.8*pa*(fc/pa)*0.5

Prilling method wsed in construction:

Qr = $2Qy = §*Qsr

@, is the resistance factor - table 10.5.5-3 LRFD
q, is the uniaxial compressive strength of the rock

10.8.3.5.4d-1-Lefd2007

No. EL, EL, Depth RQD Qo s Qsr o, Qr
fm) %) | ovaea) | vpa) | () (kN)
1 -14.37 -15.37 1.00 4% 4306 1.13 4191 0.65 2724
2 -15.37 -16.37 1.00 38 40.36 1.33 4191 (.65 2724
3 -16.37 -17.37 1.00 39 72.89 1.79 5633 0.65 3661
4 -11.37 -18.00 0.63 38 72.89 1.79 3548 0.65 2307
5
(4]
7
8
Sum 3.63 17564 11416

wmeily in tock-LRB12a.x1s - sheet:P2R

Printed:7/22/2013
Page:1/2




DANANG QUANG NGAIL EXPRESSWAY

Item. Eng, Daie. Sign.

LRBI1 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-PIER P2 Revise

Case e ;
No. Depth RQD Qu E./E; og Type qs0 q, q, - used b Qr
(im) (%) (MPa) (MPa) (MPa) (MPa) (kN) (kN)
1 1.00 45.00 40.36 0.13 0.58 1 13.58 0.78 0.75 2371 0,55 1304
2 1.00 38.00 40.36 (.11 .56 1 13.58 0.73 0.73 2298 0.55 1264
3 1.00 59.00 72.89 0.40 0.75 I 13.58 1.32 1.32 4149 0.55 2282
4 0.63 38.00 72.89 0.11 .56 | 13.58 0.98 .98 1946 0.55 1070
5 - R - . . - - R R - - .
6 - - - - . . . - . - - .
7 - - - - - - - “ - - - -
3 - “ - - - - - - - - - -
Sum 3.63 10764 5920
Unit hase resistance qp = Kb.(p1-p0} + ov
Limit pressure determined from presuremeter tests p= 5.89 MPa C10.8.3.5-7
Al rest total horizontal stress measured at ther base clevation Po - MPa
Coefficient that depen on diameter socket Kp= 4,42 Table C10.8.3.5-1
Total vertical stress at the base elevation ov= - MPa
qp = - MPa
9= 0.50 Table 10.5.5-3
Q= Ap.qp Q= - kN
Qr = ¢.Qr R= - kN
LESTIMATED PILE CAPACITY:
Pile Structural Capacity Qr = 0.75%0.85%0.85*c*Ag 12768 kN 1301 T
Pile resistance Qe 35920 kN 603 T
Deducting pile weight -201 kN 21T
Estimated Pile Capacity 5719 kN 583 T
Maximum Reaction - ULS Ok 4524 kN 461 T

sacity in rock-LRB12a.x1s - sheet:P2R

Printed:7/22/2013
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DANANG QUANG NGA] EXPRESSWAY ltem. Eng. Date, Sign,
LRBILI BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-PIER P3 Revise

AASHTO - LRFD 3rd 2004 & 4th 2007; 22TCN-272-05

ASSUMPTION:
* The rock is reasonably sound

* The rock strength measured during site investigation will net deteriorate during construction when waler or drilling fluids are used

+ The bottom of the socket is properly cleaned out.

DATA & CALCULATION:

Bored hole name LRB12AP3R
Bottom of pilecap clavation EL1= 1,00
Top of socket elevation EL2= .9,10
Pile tip clevation EL3= -12.50
Pile Lengith = J1L50 m
Diameter of drilled-shaft D,= 100 m
Pile Cross-Sectional Perimeter = 314 m
Pile Cross-Sectional Area Ap= 0.79 m
Working normal force at pile head = 4690.0 kN
Warking nonmal force at top of socket Pi= 46507 kN
Intack rock modulus 5= 25000 MPa
Modulus modification ratio K, 0.05
Elastic modulus of the insitu rock E =K E; = 1250.0 MPa
Influence coefficient I, = £ {l1/Dg, EJE,) = 030
HJ/D,= 3.40
EJE = 22,15
Rock mass modulus/ intack rock modulus E./T;
Atmospheric pressure p.= 0101 MPa
Reduction factor to account for jointing g
The elastic shorterning of the drilled shaft
r. = (EPVHAALE) = 0.727 mm
The setttement of basc of drilled shaft
Thae = (ZPYFLADGE) = 1116 mm
Tet Pppee= 1,843 mm

Compute the bearing capacity based on Sharft resistance alone

Unit strle resistance

Pile Concrete comp. strength
Concrete Unit Weight

Modulus of elasticity of concrete

Depth of socket

Diameter of socket

Socket Cross-Sect. Perimeter
Socket Cross-Sectional Area

< 10mm

Case 1+ The dvilling fhuid used will not form a lubricated film on the sides of the socket
if qu < 1.9 Mpa - may be taken after Carter & Kulhawy 1988 — qs = 0.15%qu
if qu=> 1.9 Mpa - may be taken after Horvath & Kenney 1979 —» s = 0.21*sqri{qu)
Case 2: Side of rock socket is considered to be smooth or where the rock is drilled using a drilling slurry
May be taken after Horvath & Kenney 1979 — qs= 0.65%g*pa*{qu/pa)*0.5<7.8*pa*(fe/pa) 0.5

qs0 = 7.8%pa*(fe/pa)"0.5

Drilling method used in construction:

Q= $#Qu = 4:"Qse

¢, is the resistance fuctor - table 10.5.3-3 LRFD
q . Is the uniaxial compressive strength of the rock

Depth RQD qy & Qsr Qx
No. ELy | ELg b,

(m) (%) (MPa) ({MPa) (XN} (kN)
1 S10 ] 000 ] 100 ] 20 0224 | 136 4288 665 | 2787
2 T0.00 | -0 | 100 | 30 448 | 193 | 6064 0.65 | 3941
3 100 | 1250 | 140 | 60 R448 | 1.93 | 8489 0.65 | 5518
4
5
4]
7
3
Sum 3.40 18841 12247

»acity in rock-LR1312a.x1s - sheet:P3R

f,= 300 MPa
g= 243 kNim®
E,= 27691 MPa
= 340 m
= 100 m
Pe= 314 m
Ape= 079 w?

Figure C10.8.3.5-2 Lrfd
Figure C10.8.3.5-3 Lefd

Figure C10.8.3.5-1 Lofd

C.10.4.6.5-1-Lifd dth

10.8.3.5.4b-Lyfel 4th

C10.8.3.5-4
C10.8.3.5-5

10.8.3.5.4d-1-Lifd2607

Printed:7/22/2013
Page: 12



T

DANANG QUANG NGAI EXPRESSWAY Tten. Eng. Date. Sign.
LRRB11 BREDGE Design
DETALL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-PIER P3 Revise
/A 5ed i
No. Depth RQD q E./E; g Type qs0 q, q,-wsed | Qs o Qr
(m) (%) {MPa) (MPa) | P | MPa) | (kN) (kN)
1 1.00 20.00 42.24 0.05 0.45 2 13.58 0.60 .60 1898 0.55 1044
2 1.00 30.00 84.48 0.07 0,48 2 13.58 0.92 0.92 2883 0.55 1586
3 1.40 60.00 84.48 0.10 0,55 2 13.58 1.04 1.04 4593 0.55 2526
4 - - . . - - - . . . - -
5 - - - f . . - B B . - -
& - - - R B . i B - - B .
7 . R - - - - . - - - - .
[ R R . . B . [ - . . - .
Sum 3.40 9374 5156
Unit base resistance qp = Kb.(pl-p0) + ov
Limit pressure determined from presuremeter tests P = 5.89 MPa CI10.8.3.5-7
Al rest total horizontal siress measured at ther base elevation Po= - MPa
Coefficient that depen on diameter socket Ky= 4.34 Table C10.8.3.5-1
Total vertical stress at the base ¢levation gv= - MPa
Q= - MPa
= .50 Table 10.5.5-3
Q= Ap.qp Qr= - kN
Qp = ¢.Qpr R= - kN
ESTIMATED PILE CAPACITY:
Pile Structural Capacity Qp =0.75%0.85*0.85*c*Ag 12768 kN 1301 T
Pile resistance Qr 5156 kN 526 T
Deducting pile weight -159 kN -6 T
Estimated Pile Capacity 4997 kN 509 T
Maximum Reaction - ULS Ok 4468 kN 436 T

Printed:7/22/2013
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DANANG QUANG NGAI EXPRESSWAY ltem. Eng. Date. Sign.
LRBI1 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-Al Revise

AASHTO - LRFD 3rd 2004 & 4th 2007, 22TCN-272-05

ASSUMPTION:

» The rock is reasonably sound

» The rock strength measured during site investigation will not deteriorate during construction when water or drilling fluids are used

» The bottom of the socket is properly cleancd out.

DATA & CALCULATION:

Pile Concrete comp. sirength

Modulus of elasticity of concrete

Socket Cross-Sect. Perimeter
Socket Cross-Sectional Area

Bored hole hame LRB12AA1L
Botom of pilecap clavation EL1 = "_0.50 Conerele Unit Weight
Top of socket elevation EL2= .94
Pile tip elevation EL3= -12.50
Pile Length L= 1200 m Depth of socket
Diameter of drilled-shafl D,= 100 m Diameter of socket
Pile Cross-Sectional Perimeter pP= 314 m
Pile Cross-Sectional Area A= 079 m?
Working normal force at pile head = 41593 kN
Working normal force at top of socket i= 44262 kN
Intack rock modulus E;= 25000 MPa
Modulus madification ratio o= 0.05
Elastic modulus of the insitu rock E=KS E; = 1250.0 MPa
Influence coetticient I,=f(H/D,, EJE} = (.30

H/D,= 2.86

EJE, = 2215
Rock mass modulus/ intack rock modulus G,/ E;
Atmospheric pressure Po= 0101 MPa
Reduction factor to account for jointing o
The clastic shorterning of the drilled shaft

1, = (EPPHMAE) = 0582 mm
The settlement of base of drilled shafl
Tpee = (EPP*/(DAE) = 1,062 mm
Yot Ipase= 1644 mim < 10mm

Compute the bearing capacity based on Sharft resistance atone

Unit side resistance

Case I: The dritling fluid used will not form a fubvicated film on the sides of the socket
if qu < 1.9 Mpa - may be taken after Carter & Kulhawy 1988 — qs=0. 15%qu
if qu> 1.9 Mpa - may be taken after Horvath & Kenney 1979 — qs=10.21 *sqri{qu)

Case 2: Side of rock sacket is considered to be smooth or where the rock is drilled using a drilfing sturry
May be taken aRer Horvath & Kenney 1979 — g5 = 0.65%g*pa*(qu/pa)*0.5<7.8*pa*(Tc/pa)0.5

qsQ = 7.8%pa*(f'c/pa)0.5

Drilling method used in consiruction:

Qr = *+Qu = ¢:*Qsr

¢ is the resistance factor - table 10.3.5-3 LRFD
¢, is the uniaxial compressive sireigth of the rock

- ; Depth RQD a B Qsx Qr
No. Bl Flo (m) e | odpa) | (Mpa) | (kM) & (kN)
l 964 | -10.64 100 | 73 59.17 162 | 5075 0.65 | 3299
2 10.64 | 1164 100 | 30 59.17 162 | 5075 0.65 ) 3299
3 Tled | -1250 | 086 | 58 59.17 162 | 4364 0.65 | 2837
4
5
3
7
g
Sum 2.86 14514 9434

»acity in rock-LRB12a.xls - sheetAlL

.= 00 MPa
ge= 245 KN/’
E.= 27691 MDPa
H= 28 m
= 100 m
P = 314 m
A= 079 m?

Figure C10.8.3.5-2 Lrfd
Figure C10.8.3,5-3 Lrfd

Figure C10.8.3.5-1 Lifd

C.10.4.6.5-1-Lrfd 4th

10.8.3.5.4b-Lifd 4th

C10.8.3.5-4
C10.8.3.5-5

10.8.3.5.4d- 1-Lrfd2007
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DANANG QUANG NGA] EXPRESSWAY Item. Eng, Dale. Sign.
LRBI! BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-Al Revise
Case2’ peciiielosed 1o
No. Depth RQD Uy En/ B op Type qs0 q, g, -used | Qe " Qg
(m}) (%) (MPa} (MPa) {MPa) (MPa) (kN) (kN)
I 1.00 73.00 59.17 0,73 (.89 § 13.58 1.42 1.42 4453 0,55 2449
2 1.00 30.00 59.17 .08 0.52 ] 11.58 0.82 0.82 2579 0.55 1419
3 0.86 58.00 59.17 0.37 0.73 i 11,58 1.17 1.17 3155 0.55 1735
4 [ . - - - - R - - - R -
5 B B - - - - . - - - - -
6 B B . . - - R - - . . -
7 - - . . - - - . - . . .
g - - - . - f - . . . - f
Sum 2.86 10188 5603
Unit base resistance @, = Kb.(pl-p0) + ov
Limit pressure determined from presuremeter fests m= 589 MPa C10.8.3.5-7
At rest total horizontal stress measured at ther base elevation Po= - MPa
Cocfficient that depen on diameter socket Kp= 4,12 Table C10.8.3.5-1
Total vertical siress at the base clevation ov= - MPa
q,= - MPa
= 0.50 Table 10.5.5-3
Q= Ap.qp Q= - kN
Qe = 5.0 k= - kN
ESTIMATLED PILE CAPACITY:
Pile Structural Capacity = 0.75*0.85*0.85*'c*Ag 12768 kN 1301 T
Pile resistance Qu 5603 kN 57T
Deducting pile weight -161 KN 16T
Estimated Pile Capacity 5442 kN 555 T
Maximum Reaction - ULS Ok 4228 kN 431 T

iacily in rack-LRIB312a.x]s - sheet:AIL
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DANANG QUANG NGAL EXPRESSWAY Ttemn, Ling. Date. Sign.
LRBII BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION QF PILE CAPACITY-A2 Revise

AASHTO - LRFD 3rd 2004 & 4th 2007; 22TCN-272-05

ASSUMPTION:
* The rock is rcasonably sound
« The rack strength measured during site investigation will not deteriorate during construetion when water or drilling fluids are used
« The bottom of the socket is properly cleaned out.

DATA & CALCULATION:
Bored hole name

Bottom of pilecap clavation ELI = -0.50
Top of socket elevation EL2= .11.13

Pile tip clevalion EL3= -14.50

Pile Length L= 1400 m
Diameter of drilled-shaft D,~ 1.00 m
Pile Cross-Sectional Perimeter P= 34 m
Pile Cross-Sectional Area Ay= 0.79 mt
Working normal force at pile head = 44978 kN
Working notmal force at fop of socket Pi= 44538 kN

Intack rock modulus

Modulus medification ratio

Elastic modulus of the insitu rock

Influence coefficicnt

.= 25000 MPa
K= 00§
E,=K&E = 12500 MPa

I,=F(HJD, EJEY = 030

H/D,=  3.37
EJE, = 2215

Rock mass modulus/ intack rock modulus E./ E;

Atmospheric pressure

p.=  0.101 MPa

Reduction factor to account for jointing oy

‘The elastic shorterning of the drilled shaft

.= (PP HAALES = 0.691 mm
The scttlement of base of drilled shaft

Towe = (ZPYLADFE) = 1070 mm

Uyt Tppee = 1,701 mam

Compute the bearing capacity based on Sharft resistance atone
Unit side resistance
Case I: The drilling fluid used will not form a lubricated film on the sides of the socket

Drifling method used in construction:

<

Pile Concrete comp. strength

Concrete Unit Weight

Modulus of clasticily af concrete

Depth of socket

Diameter of socket

Socket Cross-Sect. Perimeter
Socket Cross-Sectional Arca

10 mm

if qu < 1.9 Mpa - may be taken after Carler & Kulhawy 1988 — qs= 0.15%qu

ifqu > 1.9 Mpa - may be taken after Horvath & Kenney 1979 — gs~ 0.21*sqrt{qu)
Case 2: Side of rock sockel is considered 1o be smooth or where the rock is drilled using a dvifling sturry

May be taken after Horvath & Kenney 1979 — qs = 0.65%0z*pa*(qu/pa)0.5<7.8*pa*(fic/pa)*0.5
qs0 = 7.8*pa*(fic/pa)y™0.5

Qr = $*Qu =0 Qsr

$, is the resistance factor - table 10.5.5-3 LRFD
G is the uniaxial compressive strength of the rock

Deplh RQD Qy Qs QSR QR
ne- Flr Flo {m) (%) (MPa) {MPa) (kN) & (kN)
1 <R3 | -12.130 1.00 30 49.3% 1.48 4636 0.65 3013
2 -12.130 | -13.130 1.00 50 49.38 1.48 4636 0.65 3013
3 -13.130 | -14.500 1.37 a0 52.90 1.53 6574 0.65 4273
4
5
6
7
8
Sum 3.37 15846 10300

sacily in rock-LRB12a.xfs - sheet:A2L

Fe= 300
& 245
o= 27691
H,= 3.37
D,= 1.00
Peoe= 3.14
Asoc 0.79

MPa

kN/m®

MPa

Figure C10.8.3.5-2 Lifd
Figure C10.8.3.5-3 Lifid

Figure C10.8.3.5-1 Lifd

C.10.4.6.5-1-Lefd 4th

10.8.3.5.4b-Lifd 4th

Ci0.8.3.5-4
C10.8.3.5-5

10.8.3.5.4d-1-Lefd2007

Printed:7/22/2013
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DANANG QUANG NGAl EXI'RESSWAY [tem. Eng. Date. Sign.
LRBI11 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-A2 Revise
Cased: 8
No. Depth RQD Qu E./E Oy Type qs0 s - used
(m) (%) (MPa) (MPa) (MPla) (MPa) (kN)
| 1,00 30.00 49.38 0,08 0.52 H 13.58 Q.75 0.75 2356
2 1.00 50.00 49.38 0.15 0.59 ] 13.58 0.85 0.85 2679
3 1.37 60.00 52.90 042 0.76 1 13.58 1.18 115 4931
4 - - . - - - - R - . - -
5 . . . . . B . - - B B -
6 . - - - R . - . . . - -
7 . - - B . . - . . . - B
8 R R . B - - B f . - - -
Sum 3.37 9966 5481
Unit base resistance Qp = Kb.(pl-p0) + ov
Limit pressure determined from presuremeter tests pL= 5.89 MPa Cl0.8.3.5-7
Al rest 1otal horizontal stress measured at ther base elevation Po= - MPa
Coefficient that depen on diameter socket Ky= 4.33 Table C10.8.3.5-1
Total vertical stress at the basc elevation oV = - MPa
qn= - MPa
= 0.50 Table 10.5.5-3
Q= Ap.qp Qe = - kN
Qr = ¢ R - kN
ESTIMATED PILE CAPACITY:
Pile Structural Capacity Qr = 0.75*0.85*0.85* c*Ag 12768 kN 301 T
Pile resistance Qu 5481 kN 550 T
Deducting pile weight -188 kN -19T
Estimated Pile Capacity 5294 kN 540 T
Maximum Reaction - ULS 0Ok 4228 kN 431 T

Printed:7/22/2013
sacity in rock-LRB12a.x1s - sheet:A2L Page;2/2




DANANG QUANG NGAI EXPRESSWAY Item, Eng. Date. Sign.
LRB11 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-PIER P1 Revise

AASHTO - LRFD 3rd 2004 & 4th 2007, 22TCN-272-05

ASSUMPTION:
» The rock is reasonably sound
o The rock strength measured during site investigation will not deteriorate during construction when water or drilling fuids are used
» The bottom of the socket is properly cleaned out.

DATA & CALCULATION:

Bored hole name LRBA2A-P1L
Bottom of pilecap etavation ELI= 2,00

Top of socket clevation ELZ= 11,17

Pile tip elevation EL3I= -14.00

Pile Length L= 1200 m
Diameter of drilled-shafl D= 100 m
Pile Cross-Sectional Perimeter P= 314 m
Pile Cross-Sectional Arca A= 0.79 m?
Working normal force at pile head = 4699.0 kN
Working normal force at top of socket Pi= 46663 kN
Intack rock modulus i= 25000 MPa
Modulus modification ratio K,= 6.05

Clastic modulus of the insitu rock

Influence coefficient

E=KJE = 12500 MPa

I, = F(H/D, EJE) = {136

HJ/D,=  2.83
EJE, = 2215

Rock mass modulus/ intack rock modulus E./E

Atmospheric pressure

pa= 0.101 MPa

Reduction factor to account for jointing g

The elastic shorterming of the drilled shaft

re= (EPYPHHAALE) = 0.607 mm
The seitlement of base of drilled shaft

T = CPPADAE) = 1120 mm

ot rpae= 1727 mm

Compute the bearing capacity based on Sharft resistance alone
Unit side resistance
Case I: The drilling flutd used will not form a lubricated filim on the sides of the socket

if qu < 1.9 Mpa - may be taken after Carter & Kulhawy 1988 — qs=0.15%qu
if qu> 1.9 Mpa - may be taken after Horvath & Kenney 1979 — qs=0.21%sqni{qu}
Case 2: Side of rock sacket is considered to be smooth or wheve the rock is drilled using a drilling shwry
May be taken after Horvath & Kenney 1979 — gs= 0.65%ag*pa*{qu/pa)*0.5<7.8*pa¥(ficfpa)™0.5
qs0 = 7.8*pa*(fc/pa) 0.5

Drilling method used in consiruction:
Qr = *Qu = ¢:*Qsr
&, is the resistance factor - table 10.3.5-3 LRFD

G, is the uniaxial conipressive strength of the rock

<

Pile Concrete comp. strength

Concrete Unit Weight

Modulus of elasticity of concrete

Depth of socket

Diameter of socket

Socket Cross-Sect, Perimeter

Socket Cross-Sectional Area

10 mm

No. EL; gL, | Depth | RQD 4y N Qsn o Qr
() (%) (MPa) (MPa) (kN) (kiN)
1 -11.17 -11.17 - t - - - - -
2 -11.17 -12.17 1,00 25 68,19 1.73 5448 (.65 3541
3 -12.17 13,47 1.00 62 68.19 1.73 5448 0.65 3541
4 -13,17 -14.00 0.83 [ 68.19 1.73 4522 0.65 2939
5
6
7
8
Sum 2.83 15418 10021

Jacily in rock-LRB120.xls - sheet:PIL

f.= 30.0
L8 24.5
E,= 27691
H,= 2.83
D= 1.00
Psoc= 3.14
A= 0.79

MPa

kN/m®

Mia

m

m

Figure C10.8.3.5-2 Lifd
Figure C10.8.3.5-3 Lrfd

Figure C10.8.3.5-1 Lefd

C.10.4.6.5-1-Lefd 4th

10.8.3.5.4b-Lefd 4th

C10.8.3.5-4
C10.8.3.5-5

10.8.3.5.4d-1-Lifd2007

Printed:7/22/2013
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DANANG QUANG NGAT EXPRESSWAY Ttem. Eng. Date. Sign.
LRB11 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-PIER P1 Revise
Tpe
No. Depth RQD 0 E./E; Op Type qs0 s g - lised Qsr b Qr
(m) (%) (MPa) (MPa) (MPa) (MPa) (kN) (kN)
1 - 1.00 - - - | - - - - - -
2 1.00 25.00 68.19 0.07 0.48 1 13.58 0.82 (.82 2590 0.55 1425
3 1.00 62.00 68.19 0.48 0.79 1 13.58 1.35 1.35 4234 0.55 2328
4 0.83 62.00 68.19 0.48 0.79 1 13.58 1.35 1,35 3514 0.55 1933
5 - . - . - R . . . - B -
6 - - - R - - . . . - - -
7 R - - R - - - . . - B B
I3 R - - f - - - - - - - -
Sum 2.83 10338 5686
Unit base resistance qp = Kb.(pl-p0) + ov
Limit pressure determined from presuremeter 1esis m= 589 MPa C10.8.3.5-7
At rest total horizontal stress measured at ther base elevation Po= - MPa
Coeflicient that depen an diameter socket Ky= 4,10 Table C10.8.3.5-1
Total vertical stress at the base elevation oV = - MPa
q,= - MPa
= 0.50 Table 10.5.5-3
Quu= Ap.qp Q= - kN
Qr = $.Qur R = - kN
ESTIMATED PILE CAPACITY:
Pile Structural Capacity Qp = 0.75%0.85%0.85* c*Ap 12768 kN 13011
Pile resistance Lo 5686 kN 380 T
Deducting plle weight -f60 kN -6 T
Estimated Pile Capacity 5525 kN 563 T
Maximum Reaction - ULS Ok 4468 kN 456 T

sacity in rock-LRB 12a.xls - sheet:P1L
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DANANG QUANG NGAI EXPRESSWAY Item. Eng. Date. Sign.
LRB11 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-PIER P2 Revise

AASHTO - LRFD 3rd 2004 & 4th 2007; 22TCN-272-05

ASSUMPTION:
¢ The rock is reasonably sound
= The rock strength measured during site investigation will not deteriorate during construction when water or drilling fluids are used
s The bottom of the socket is properly cleaned out.

DATA & CALCULATION:
Bored hole name

Bottom of pilecap clavation

Top of sockel clevation

Pile tip elevation

Pile Length

Diameter of drilled-shaft

Pile Cross-Sectional Perimeter

Pile Cross-Sectional Area
Working normal force at pile head

ELI =
EL2 =
EL3 =

Ap= 079 m?
= 47844 kN

Working normal force at top of socket i= 4737.8 kN

Intack rock

modulus

Maodulus modificalion ratio

Elastic modulus of the insitu rock

Influence coefficient

G- 25000 MPa
o= 005
E,=KAE = 12500 MPa

L= T(H/D, E/E) = 030

HJ/D= 403
EJE, = 2215

Rock mass modulus/ intack rock modulus E./E

Atmosplieric pressure

= 0101 MPa

Reduction factor to account for joimting g

The elastic shorterning of the drilied shaft

1.= (EP*HAAGE) = 0878 mm
The sctilement of base of drilled shaft

Thaso = EPP*/(DPE) = 1137 mm

Fot Mpaee = 2015 mm

Compute the bearing capacity based on Sharft resistance alone
Unit side resistance
Case 1: The drilling fluid nsed wiil not form a hubricated filn on the sides of the socket
if qu < 1.9 Mpa - may be taken after Carter & Kulhawy 1988 — gs= 0.15%qu

if qu> 1.9 Mpa - may be taken after Horvath & Kenney 1979 - gs= 0.21 *sqri{qu)
Case 2: Side of rock socket is considered to be smooth or where the rock is drilled using a drilfing slurry

May be taken afier Horvath & Kenney 1979 — qs= 0.65%ag*pat(quipa)0.5<7.8*pa*(fe/pa)*0.5
qs0 = 7.8%pa*(fic/pa)™0.5

Drilling method used in construction:
Qr = ¢*Qu = ¢,*Qse
¢, is the resistance factor - table 10.5.5-3 LRFD

q, 15 the uniaxial compressive sirength of the rock

Pile Concrete comp. strength

Concrete Unit Weight

Medulus of elasticity of concrete

Depth of socket

Diameter of socket

Socket Cross-Sect. Perimeter
Socket Cross-Scctional Area

10 mm

Depth | RQD Qu s Qs Qr
o Fle Ela (m) (%) MPay | vpa) | (k) & (kN)
1 1297 | -13.97 100 | 22 30.97 1.33 4171 0.65 2711
2 13.97 | -14.97 100 | @l 39,97 1.33 4171 0.65 2711
3 1497 | -1507 100 | 22 39.97 1.33 4171 0.55 2711
4 L1597 | -17.00 103 | s0 39.97 1.33 4296 0.65 2792
5
6
7
8
Sum 4.03 16309 10926

sacily in rock-LRB12a.xls - sheet:P2L

f,= 30,6 MPa
8= 245 kN/m®
E,= 27691 MPa
H,= 403 m
D,= 1.00 m
Pgoe™= 314 m
A= 079 m?

Fignre C10.8.3.5-2 Lifd
Figure C10.8.3.5-3 Lifd

Figure C10.8.3.5-1 Lifd

C.10.4.6.5-1-Lifd 4ih

10.8.3.5.46-Lifd 41h

C10.8.3.3-4
C10.8.3.5-5

10.8.3.5.4d-1-Lefd2007

Printed:7/22/2013
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DANANG QUANG NGAI EXPRESSWAY Item. Eng. Dale. Sign.
LRB11 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-PIER P2 Revise

No- (m) (%) {MPa) (MPa) (MPa) {MPa) (kN) b (kN)
] 1.00 22.00 39.97 0.06 0.46 | 13.58 0.61 0.61 1901 0.55 1046
2 1.00 61.00 39.97 0.45 0.78 | 13.58 1.01 1.04 3185 0.55 1752
3 1.00 22.00 39.97 0.06 0.46 1 13.58 0.61 0.61 1901 (.55 1046
4 1.03 50.00 39.97 0.15 0.59 1 13.58 0.77 0.77 2483 0.55 1366
5 B - - . - . [ . - - . .
& . - B . . - - . . - - .
7 . - . - . R - - . - - .
FY - R . B . - . . R . - .
Sum 4,03 9470 5208
Unit base resistance g, = Kb.(pl-p0) + ov
Limit pressure determined from presuremeter tests ] 5.89 MPa C10.8.3.5-7
At rest total horizontal stress measured at ther base elevation Po= - MPa
CoefTicient that depen on diameter socket Ky = 4,56 Table C10.8.3.5-1
Total vertical stress at the base elevation ov= MPa
q - MPa
b= 0.50 Table 10.5.5-3
QpR = Ap -qp Q[)R: - kN
Qg = ¢-Qpn Q= - kN
ESTIMATED PILE CAPACITY:
Pile Structural Capacity Qr = 0.75%0.85*0.85*c*Ag 72768 kN 1301 T
Pilc resistance Qu 3208 XN 531 T
Deducting pile weight -187 kN -9 T
Estimated Pile Capacity 5021 kN 512 T
Maximum Reaction - ULS Ok 4524 kN 461 T

wcily in roek-LR1312a.xls « sheet:PZL
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DANANG QUANG NGA] EXPRESSWAY Ttem. LEng. Date. Sign.
LRB11 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-PIER P3 Revise

AASHTO - LRFD 3rd 2004 & 4th 2007; 22TCN-272-05

ASSUMPTION:
¢ The rack is reasonably sound
« The rock strength measured during site investigation will not deteriorate during construction when water or drilling fluids are used
s The bottom of the socket is properly cleaned out.

DATA & CALCULATION:

Bored hole rame LRB12A-P3L
Bottom of pilecap elavation ELl= 250
Top of sockel elevation LEL2= 980
Pile tip elevation EL3= -14.00
Pile Length L= 1150 m
Diameter of drilled-shafl Dy= LOG m
Pile Cross-Sectional Perimeter P= 314 m
Pile Cross-Sectional Area A= 079 m?
Warking normal force at pile head N= 46900 kN
Working normal force at top of socket P= 46414 kN
Intack rock modulus Ei= 5000 MPa
Modulus modification ratio K.= .05
Elastic modulus of the insitu rock E,=K*E; = 2500 MPa
Influence coefficient I, = f(HJ/D,, BJE) = (1.30
H/D,= 420
EJ/E. = 110.77
Rock mass modulus/ intack reck modutus E.n/ E;
Almospheric pressure p.= 0101 MPa
Reduction factor to account for jointing _og

The elastic shorterning of the dvilled shait

r.= (ZPYP*HAAME) = 0.8% mm

The settlement of base of drilled shaft

Prgge = (LPYADFEY = 53570 mm
ret Ippe= 6,466 mm

Compute the bearing capacity based on Sharfe resistance alone
Unit side resistance

Case 1: The drilling fluid used will not form a lubricated film on the sides of the socket

if qu < 1.9 Mpa - may be taken after Carter & Kulhawy 1988 — gs=0.15%qu
if qu > 1.9 Mpa - may be taken after Horvath & Kenney 1979 — gs= 0.21*sqri{qu)
Cuse 2: Side of rack socket is considered te be smooth or where the rock is drilled using a dritfing sharry
May be taken after Horvath & Kenney 1979 — gs= 0.65% g pa*{quipa)~0.5<7.8%pa*(fc/pa)y™0.5

qs0 = 7.8%pa*(f'c/pa)"0.5

Drilling method used in consiruction:
Qr= ¢*Qu = ¢5$QSR

@, is the resisianee factor - table 10.5.5-3 LRFD

q  is the nniaxial compressive strength of the rock

<

Pile Concrete comp. strength

Concerete Unit Weight

Modulus of elasticily of concrete

Depth of socket

Diameter of socket

Socket Cross-Sect. Perimeter

Socket Cross-Sectional Area

10 mm

" : Deplh RQD To 4 QSR

Ne- Blo | Pl ) iy | o | ovr) | ouewy | e & (kM)
1 -9.80 ~10.80 1.00 30 6609 1.71 5363 0.65 3486
2 -10.80 -11.80 1.00 20 66,09 1.71 5363 0.65 3486
3 -11.80 -13.30 2.00 20 66.09 1.71 10727 0.65 6972
4 -13.80 -14.00 0.20 30 66.09 1.71 1073 0.65 697
5
[
7
8

Sum 4.20 22526 14642

sacily in rock-LRB1Za.xls - sheel:P3L

fo= 300 MPa
g~ 245 kN’
E,= 27691 MPa

= 420 m
= 100 m

Poe= 304 m
Age= 079 m?

Figire C10.8.3.5-2 Lrfd
Figure C10.8.3.5-3 Lifd

Figure C10.8.3.5-1 Lrjd

C.10.4.6.5-1-Lfed dth

10.8.3.5.4b-Lrfd 4th

Ci3.8.3.5-4
CI10.8.3.5-3

10.8.3.5.4d-1-Lrfd2007

Printed:7/22/2013
Page:1/2



DANANG QUANG NGAI EXPRESSWAY Item, Eng. Date. Sign.
LRBI! BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-PIER '3 Revise
Cased = 7 _
No Depth RQD G E./E; Og Type qs0 Qsr 4 Qr
’ (m) {%) (MPa) (MPay | (MPa) | MPa) | (kN) * (kN)
1 1.00 30.00 66.09 0.07 0.48 2 13.58 0.81 0.81 2550 0.55 1402
2 1.00 20.00 66,09 0.05 0.45 2 13.58 0.76 0.76 2374 0.55 1306
3 2.00 20.00 66.09 0.05 0.45 2 13.58 0.76 0.76 4748 0.55 2612
4 (.20 30.00 66.09 0.07 0.48 2 13.58 0.81 0.81 510 0.55 280
[ B B . - . - - . - R - -
6 . _ - R - . - R R R . .
7 . - - - - . - - R - . .
] R - . - - - - “ - - - -
Sun 4.20 10182 5600
Unit base resistance q, = Kb.{p1-p0) + ov
Limit pressure determined from presuremeter tesis P= 5.89 MPa Ci10.8.3.5-7
At rest total horizontal siress measured at ther base elevation = - MPa
Coetlicient that depen on diameter socket Ky= 4.62 Table C10.8.3.5-1
Total vertical stress at the base elevation ov= - MPa
Qp= - MPa
= 0.50 Table 10.5.5-3
Q= Ap. qp Qpr = - kN
Qr = $Qpa R= - kN
ESTIMATED PILE CAPACITY:
Pile Structural Capacity Q= 0.75%0.85*0.85*c*Ag 12768 kN 1300 T
Pile resistance Qr 600 kN 57T
Deducting pile weight -165 kN -17 T
Estimated Pile Capacity 5435 kN 554 T
Maximum Reaction - ULS Ok 4468 kN 436 T
Printed:7/22/2013
Pape:2/2

sacity in rock-LR112a.xls - sheet:P3L
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DA NANG - QUANG NGAI EXPRESSWAY PROJECT

LRB12a BRIDGE

DETAIL DESIGN

STEEL DOWEL AND EXPANSION JOINT

I Displacement

STEEL DOWEL AND EXPANSION JOINT

Maximum allowable displacements in longitudinal direction =
Maximum displaccment

Al
Unit (mm)
Tai trgng Symbol Sign Displacement Service
Casel a
TU+ TU + 7.00 1.20
TU- TU - -7.00 1.20
Cr&Sh CR&SH - 13.00 1.20
Other loads + 1.40 1.00
Max Stretch = 254
Max Shrink = 8.6
Maximum displacement 254
II. Foree in Pier
Galvanised steel dowel D
Number =
fu =
Resistance force Ru=0.48*A*u =
Load " Synthol Force (KN) a b
Cr&Sh CR&SH 198 - 0.50
TU T 117 - 0.50
EQ 846.4 1.00 -

Maximale shear force

4-SD-LRB12a.xls.xls-sheet:STEEL DOWEL

Q = max(CR&SHATU,EQ)/0.3

40 mm
254 OK
32.0 mm
12.0 bar
380 Mpa
1760.3 kN 0K
= 1058.0 kN

§-6.13.2.7

Page:1/1
Printed:3/3/2013
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Table of content - Foos Bridge

A. Superstructure design
1. Voided slab girder |
2. Fibre stress check of voided slab girder
3. Flexure, Shear and torsion of voided slab girder
4. Deck Slab of voided slab girder
5. Cross beam for voided slab girder

B. Substructure design
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2. Abutment A1
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CALCULATION SHEET

VOIDED SLAB GIRDER



Cross—section : DacO0!1
Part : 1
Description  : Dac

Variant : 1

e S R, TV RO U 2 e e T
- T U R I ol U ol SO S I I S + -+ T T T
o | RR N + | ’
+ 'd;'_i_ _i_"ﬁ + T _l____[__ __I__—— +
] [ D N o —t

CRUOGS OG-S ECT

Cross-section area

Shear area - Bending aboul Z-axis

Shear area - Bending aboul Y-axis
Torsional moment of inertia I

Moment of inertia aboul Y-axis
Eccentricity Z (Shear lag)

Shear lag factor Y

Momenl of inertia aboul Y-axis (Shear lag)
Momenl of inertia aboul Z-axis
Eccentricily Y (Shear lag)

Shear lag factor Z

Moment of inertia about Z-axis (Shear lag)
Werpi ng moment of inertia )

Bending axis origin - Eccentricity ey
Bending axis origin - Eccentricity ez
Main axis angle ‘ .

Shear axis origin - Eccentricity ey

Shear axis origin - Eccentricity ez
Main axis angle - Shear

Y-below Gravity centre - minY
Y-above Gravity centre - maxY
Z-left Gravity centre - minZ
Z-right Gravity centre - maxZ
Perimeter exposed to drying (outside)

Perimeter (insida)

0. 56755E+01
0. 2051 £+01
0. 51 696E+01
0. 18909€+01
0. 13853E+02
0. 08000E+00
G. 10000E+0]

'0.13853E+02

. 65683E+00
. OOOOOE +00
. 10000E +01
. B56E3E+00
. B0S81E+00

-0. 53081
. 00000
. 00000
. 67189
. 00000
00000

O0O000

53081
62000
52000
. 84916
. 00000

ONWWoOoOoOD000D

65919

I ON DATA

me
me
me
md
mé

m

mé4
md
m

med
mbB
m
m




(

Cross—section @ Rong(01
Parl : 1 Variant : 1
Description :Rm@

CROSS-5ECTION DATA

Cross-section area

Shear area - Bending about Z-axis

Shear area - Bending about Y-axis
Torsional moment of irertia I

Momerni of inertia about Y-axis
Ecceniricity Z (Shear lag)

Shear lag factor Y

Momewt of inertia about Y-axis (Shear Lag)
Moment of inertia about Z-axis -
Eccentricity Y (Shear lag)

Shear Lag factor Z

Moment of inertia about Z-axis (Shear lag)
Karpl ng moment of inertia

Bending axis origin - Eccentricily ey
Bending axis origin - Eccentricity ez
Main axis angle

Shear axis origin - Eccentlricity ey
Shear axis origin - Fccentricity ez

Main axis angle - Shear

Y-below : Gravity centre - minY
Y-above : Oraviiy cenire - maxY¥
Z-left : CBravity centre - minZ
Z-right : Gravity cemtre - maxZ

Perimeler exposed to drying (outside)
Perimeter (inside)

0. 50197E+01
. 17864E+01
. 38377E+01
L1 7724E+01
. 135614E+02
. 00000E+00
. 1 0000E+01
. 1351 4E+02
. 62430E+00
. O0000E+00
. 10000E+D1
. 52430E+00
. 620B3E+00

-0. 51197
. 00000
. 00000
. 62911
. 00000
00000
68803
51197
52000
62000
. B49ib
. 07589

OO0 O0OCOoQOOoOOoO0O0O

I
ANUWOCO00D00

u—y

me
me
me
md
md
m

md

md
m

md
mb
m
m




Cross—section ; PCL—PLO01

Part : 1 Variant : 1
Description @ PCL—P1
T+ T T
_|_
______ T SO Hg,_égﬁ SRS
i
+ +

CROS S -C8E

Cross-section area

Shear area - Bending about Z-axis
Shear area - Bending aboul Y-axis
Torsional moment of inertia I
Moment of ineriia about Y-axis
Eccentricity Z (Shear lag)

Shear lag factor Y

cC T

Moment of inertia about Y-axis (Shear lag)

Moment of ineriis about Z-axis
Eccentricity Y (Shear lLag)
Shear lag factor Z

Moment of inertia about Z-axis (Shear lag)

Warping momenl of inertia .
Bending axis origin - Eccentricitly ey

Bending axis origin - Eccentricily ez
Main axis angle

Shear axis origin - Eccentricity ey
Shear axis origin - Eccentricity ez
Main axis angle - Shear

Y-below Gravity centre - minY
Y-above Gravity centre - max¥
Z~left Gravity centre - minZ
Z-right Gravity centre - maxZ

Perimeter exposed to drying {outside)
Perimeter (inside)

sf=fe¥o¥eYofoRoReYelRobe

. 20200E+01
. 17053e+01

179438E+01

. S4765E+00

S58663E+00
000Q0E+00
10000E+01
58663E+00
18448E+00
DOOOCE+Q0
1 0000E+Q1

. 18448E+00
.12541E-01

. 00000
. 00000
. DO00O
. 00000
. 00000
. 00060
550060
55000
00000
00000
. 49706
. 00000

CU——0000C0000

I ON DATA

me
me
mZ
mnd
md

1]

mé
méd

m

md
mo

m

2 03
®
e}

0]
0

2 33333083




Cross—section ; PCAP—PI001

Part : 1 Variant: 1
Description  : PCAP-P1

I}

T

CROUSS-SECTION DATAO

Cross~section area

Shear area - Bendi ng about Z-axis
Shear area - Bending about Y-axis
Torsional moment of inerilia I

Moment of inertia aboul Y-axis
Eccentricity Z (Shear lag)

Shear lag factor Y

Moment of inertia about Y-axis (Shear lag)
Moment of inerliia about Z-axis '
Eccentricity Y (Shear lLag}

Shear lag factor 7

Moment of inertia about Z-axis (Shear lag)
Warpi ng momeni of inertia

Bending axis origin - Eccentricity ey
Bending axis origin - Eccermlricity ez
Main axis angle :

Shear axis origin - Feccentricity ey
Shear axis origin - Eccenlricity ez
Main axis angle - Shear

Y-balow : Gravity cenire - minY
Y-above : Gravity centre - maxY
Z-left t BGravity centre - minZ
Z-right : Bravity centre - maxZ
Perimeter exposed to drying (outside)
Perimeter (inside)

CoOQCOODOCCCO0

. 25000E+02
. 21 053E+02

21053E+02
891 43E+02
S2083E+02
OGOOOE +00
1 GOOOE+01

. 52083E+02
. 52083E+02
. 000COE+Q0
. 10000E+01
. 52083E+02
. 27087E+01

. 00000
00000
00000
00000
00000
00000
50000
50000
50000
50000
00000
. 00000

~N
CONNNNODOCOO

mZ
mZ
me
md
m4

m

mé
mé

m

mi
mG
m
m
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Flement:101 — Cross—section : 001 — begin

: Dac

Description

CROSS-SECTION DATA

Y-below : Gravity centre - minY 0.66919 m
Y-above Gravity centre - max¥ D.53081 m
Z-left Gravity centre - minZ 3. 62000 m
Z-right Gravity centre - maxZ ‘ 3. 62000 m
Tendon {Ey E=z Tendon [Ev Ez Tendon [Ev E=z Tendon [Ev Ez

11 0.131 1.590| - ' '

12 0.131 1.210

13 0.131 0. 000

14 0131 -1.210

15 G131 -1.590

21 -0.269 t.590

22 -0.269 1.210

23 -0. 269 -1.210

24 -0. 269 -1. 580

},!‘ ":j. .




Flement:106 — Cross—section

Description

: Rong

001 — begin

RS
\

&5

CROSS—SECTION DATA
Y-below Gravity centre - minY 0. 68803 m
Y-above Gravity centre‘— maxy 0.51197'm
Z-left Gravity centre - minZ 3. B2000 m
Z-rvight - Gravily centre - maxZ 3. 62000 m
Tendon |Ey Ez |Tendon |[Ev Ez Tendon |[Ey Ez Tendon fEy Ez

11~ -0.220 1.580 '

12 -0.220 1.210

13 -0, 220 0. 000

14 -0.220 -1.210

15 ~0. 220 ~1. 5390

21 -0, 553 1.580

22 J1-0.553 1. 210

23 -0.553 ~-1. 210

24 -0. 553 -1.580

g




Element1Z25 — Cross—section : 001 — begm

Description  : Rong

AN

CROSS~8ECTION DQTQ

Y-below Gravity centre mi nY 0.68803 m
Y-above : Gravity centre — maxy¥ 0.51197 m
Z-left : Gravity centre - minZ 3. 62000 m
Z-right : Gravity cenlre - maxZ 3. 62000 m
Tenden |Evy Ez Tendon [Ey Ez TendonlEy = Tendon |Ey Ez

11 0.216 1.5930 '

12 0.216 1.210

13 0.216 0.000

14 0.216 -1. 210

15 0.2t6 -1.590

21 -0.097 1.590

22 ~-0.097 1.210

23 -0.097 -1.210

24 -0. 097 -1.580




P

Element128 — Cross—section : 001 — begin

Description

: Dac

CROSS—SECTION DA T A
Y-below Gravily centre mi nY 0.669138 m
Y-above Gravity centre - maxY 0. 53081 m
Z-left Gravity centre - minZ 3. 652000 m
Z-right Gravity centre - maxZ 3. 62000 m
Tendon |Ey Ez Tendon [Ey Ez Tendon [Ey Ez Tenden |Ey Ez

11 0.301 1.530

12 0.301 1,210

13 0. 301 0. 000

14 0.301 -1.210

15 - 0. 301 -1.590

21 0.138 1.590

22 0.138 1.210

23 0.138 -1.210

24 0.138 -1.590
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| CALCULATION SHEET
FLEXURE, SHEAR AND TORSION OF

VOIDED SLAB GIRDER
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File:FO09-Girder-Ch

eck.xls.xls-Sheat-Section A-A

DA NANG - QUANG NGAI EXPRESSWAY PROJECT Item. Eng. Date. Sign.
FO09 BRIDGE Design
DETAIL DESIGN Check
CHECK SECTION Revise
22TCN272-05; AASHTO LRFD 2nd - 1998
REINFORCEMENT CHECKING “
MATERIALS
NORMAL CONCRETE b
fc Compressive Strength of concrete at 28 days Mpa 40
Ec  |Modulus of Elasticity Mpa 31975 C"“'_-‘
fr  |Modulus of Rupture Mpa 40 N éj“.‘,’
ge  |Unit weight of concrete kN/m3 245 L=
PRESTRESSING STEEL
fpu | Tensile strength of prestressing steel Mpa 1860 £ &
fpy | Yield strenpth of prestressing steel Mpa 1670 f
Ep  |Modulus of Elasticity Mpa 197000
REINFORCEMENT
fy Yield strength Mpa 400 Apsfps
Es Modulus of Elasticity Mpa 200000 —-As.ts
nc Ratio Es/Ec 6
Sign  |Parameters Unit Top of pier Middle of span
I I
INTERNAL FORCES AT SECTIOIN
Combination Strength Extreme Strength Extreme
Qu Shear kN. 3975 3162 118 14
Mu  |Flexural Moment kNm 15239 12741 15781 12605
Nu Axial load ki 287 83 4 -1
Tu  [Torsional Moment kNt
FLEXURAL MOMENT CHECKING
H Section height m 1.200 1.200 1,200 1,200
d's  [Dis. From comp. fiber to centroid of comp, Reinf m 0.057 0.057 0.057 0.057
dix  [Dis. From tens. fiber to centroid of tension Reinf m 0.057 0.057 0.057 0.057
Cover to reinf m 0.050 0.050 0.050 0.050
ds  |Dis. From comp. fiber to centroid of tension Reinf m 1.143 1,143 1L143] 1143 |
d'ps  |Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000 0.000 0,000 0.000 N
dixp [Dis. From tens. fiber to centroid of tension prestressing steel m 0.288 0,288 0.203 0.203
dps  1Dis. From comp. fiber to ceniroid of tension prestressing steel m 0.913 0913 0.998 0998
b Width of the compression face of member m 3.500 3.500 7240 o 7dM0f
bw | Web width or diameter of a circular section m 3.500 3.500p 2200 2.200| T
hf  |Compression flange depth m 0,000 0.000 0.250 0.250| .
Iz Moment of inertia of section m4 0.504 0.504 1.043 1,043 o
Amc  [Section area m2 4.200 4.200 8.688 8.688 B
Steel choice ) }
Tension prestressing steel _P3type 12 T15.2 12 T15.2 12T152 12 T15.2
Aps L _ Number tendons 9 9 9 9 ]
_ Area m2 0.01512]  0.01512]  001512] 001512
Compression prestressing steel P.5 type 0 T00.0 0 T0.0 0 T00.0 0T00.0
A'ps Number tendons 0 0 0 0
Area m2 0.00000 0.00000 0.00000 0.00000
Tension Reinforcement - Number bars 63 63 19 19
As ) Diameter mm 14 14 14 14
Area m2 0.00951 0.00951 0.00287 0.00287 N
Compression Reinforcement Number bars 19 19 63 63
A's Diameter mm 14 14 14 14 |
Area m2 0.00287 0.00287 0.00951 0.00951
Shear reinforcement Number bars 10 10 6 6
Alc Diameter mm 20 20 16 16
Area m2 0.00314 0.00314 0.00121 0.00121
[ Resistance factors for flexure 5542 0.90 1.00 0.90 1.00
v Resistance factors for shear 0.90 1.00 0.90 1.00
¢n Resistance factors for axial force 1.00 1.00 1.00 2.00
Bt |Stress block factor 0,764 0.764 0.764 0.764
c Dis. Between ceniroid and top fiber m 0.309 0.309 0.130 0.130
For T section behavior m 0.309 0.309 -0.112 -0.112
For rectangular section hehavior m 0.309 0.309 0.130 0.130 1
__fpe [Effective stress in the prestressing steel after losses Mpa | 1116 1116 1116 1116 .
fps  [Aver. stress in pres. stee] at the time for which the nominal resistancy _Mpa 1681 1681 1791 1791 :
k ___{Factor depends on type of .S, Low relaxation strand k = 0.28 .. bz8 0.28 0.28 0.28 .
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o [Dephof quivalent s biogk T T el el gl wam] T
_Ge_[Corresp. effective depth from extreme comp. fiber I P Y ~ B
o oo fl0 centroid of tensile force in the tensile reinf, _.m 0.943 0.943 1003 Lo .
Mn  [Nominal resistance _ 1 kNm 24166 24166 24830 24430
Mr [Factored reistance kKNm | 21750 24166 21987 24430
Mu  {Flexval moment kNm 15239 12741 15781 12605
(5.73.2) |Flexural moment Checking OK| OK OK OK
Limits for reinforcement
rmin  IMimimum reinforcement 0.23% 0.23% 0.03% 0.03%
Mimimum reinforcement Checking for RC 0.30% Na N.a Na Na
1.2*Mer |Craking moment kNm 2704 2704 4658 4658
(5.7.3.3.2} | Checking Mr>=min(1.2Mer,1.33Mu} OK OK OK OK|
(5.7.3.4) |Conctrol of craking by distr. of reinf for RC member- Check? No No No No
Existing condition for structrure 1,203 1 I 1 1
de Concr. thickness fro. Tens, fiber to tens. reinf nearest m 0.057 0.057 0.057 0.057
Z Crack width parameter Nimm 30000 30000 306000 30000
A Area of coner. with same centroid as tens. Reinf m2 0.006 0.006 0.043 0.043
fsa  |Value Mpa 421 421 222 222
0.6*fy Mpa 240 240 240 240
Tensil stress in reinf Min(fsa,0.6fy) Mpa 240 240 222 222
X Dist. From compression fiber to centroid m - - - .
Jd Atm m - - - -
Ier  [Moment of inertia of the cracked section m4 - - - -
fs Tensile stress in reinforcement fs = Msls / {As*].d) Mpa - - - -
Checking for control cracking fs<fsa N.a N.a N.a N.a
SHEAR AND TORSION CHECKING
B Factor indicating ding. cracked concr. to tension 2,5 4.4 4.9 5.5
8 Angle of inclination of diagonal compressive degre 29.69 27.00 27.00 27.00
] Angle of fnclination of transvy. reinf. to leng. Axis degre 90 %0 20 90
by Effective web width as minimum web width - in dv m 3,500 3.500 2,200 2.200
dv Effective shear depth m 0.864 0.864 0.954 0,954
(de -a/2) m | 0825 0.825 0.954 0.954
s Spacing of stirrups m 0.600 0.600 0.600 0.600
ncat  |Amount of bars in spacing § Bar 10 10 6 6 .
Av_ |Shear reinfarea in spacing S m2 0.0031 0,0031 0.0012 0.0012
8 [Assume degre 39.58 28.61 27.00 27.00
v Shear stress in concrete kN/in2 1461 1046 62 7
fpo  {Parameter taken as modulus of elasticity of prestressing tendons Mpa 1141 1141 1128 1128
W Strain in tensile reinforcement 5.43E-04 7.28E-05| -1.11E-04| -1.08E-03
| [ifex<0, multiple with reduce factor - -} -8.65E-06{ -B.36E-05
Strain checking - <=2,00E-3 Qk Ok Okl Ok
vifc  |Ratio of shear stress and fe N 0.037 0.026 0.002 0.00¢
B Finalvalee B 2.5 4.4 49 55
] Final value degre 29.69 27.00 27.00 27.00
Ve . |Nominal shear resistance provided by tensile stresses in the concrete kN 3946 6924 5447 6066
Vs Shear resistance provided by shear reinforcement kN 3173 3550 1513 1513
Vp  |Component in the direction of the applied shear of the effective P.S kN 25250 25250 25250 25250
Vol {Vnl=Ve+Vs+Vp ' ) kN 32369 35724 32210 32829
Vn2 |Vn2 kN 55490 55450 46234 46234
Vn Nominal shear resistance VYn=min(Vn1,Vn2) kN 32369 35724 32210 32829
Vr Factored shear resistance kN 29132 35724 28989 32829
Vu  [Shear kN 3975 3162 118 14
(5.8.2.7) |Shear checking OK 0K 0K OK
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CALCULATION SHEET
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DA NANG - QUANG NGA] EXPRESSWAY PROJECT |ltem. |Eng. Date. Sign.
FO09 BRIDGE Design
DETAIL DESIGN Check
LOADS Revise

Checked section  A-A Cantilever section of deck slab (Girder height : h2)
B-B Cantilever section of deck slab (Girder height ; h3)

b7 b8 b9

j
i

I
I
|
b6 i
b1 b4
2
Dimension
hi =025 m bl =0.130 m bS =0.550 m
h2 =035 m b2 . =1155 m b6 =1200 m
B =0611 m b3 =0398 m
Asphalt Depth  =0.074 m b4 =0316 m
1. Section A-A 1
*YDistribution of wheel loads Leantilevet=1.155 m
Lo el =000 m
‘gﬁfQ‘V—"} e2 =051 m
' B1 =036 m
e2 - ] B2 =095 m
B3 =027 m
el B4 =08 m
o . =30.00 deg
o @

1200

4300 .

001800 ‘

Truck

EX_A4-FO09-Deck slab.xls - Loads ) Page:1/4




Design tandem : Uniform loads gl =0.0
q2 = 7624
Design truck : Uniform loads ql =0.0
q2 =455.7
Using loads ql =0.0
q2 = 7624
*)Lane loads: q =37
*)Handrail loads: Plc = 1145
*)\Median strip loads: P ={,00
*)Pavement loads: q = 1.67
*)Self weight of cantilever;  Area A =0.35
Force Pw =8.55
*)Vehicle collision on Handrail:
Test level L2
Tranverse vehicle impact force Ft =120.00
Vertical force of vehicle Fv =20.00
Longitudinal Tength of distribution of Ft Lt =122
Longitudinal length of distribution of Fv Lv =5.50
Height of wall h =0.51
Item Load combinations
Service ]Strength Extreme
Self weight 1.00 1.25 1.25
| Pavement 1.00 1.50. 1.50
_Handrail 100|150 1.50
Laneload |  1.00 1.75( 0.50
Vehicleload | 100/ 175 " 050
_Houzirontal vehicle collision| | 100
' Vertical vehicle collision 1.00

Item Lioad combinations
N | © M
kN kN kiNm
Self weight - 1 85 4.9
Pavement - 19 1.1
Handrail - 115 | 132
Lane load . - 43 2.5
Vehicle load - 110.0 97.2
Hozirontal vehicle collision| 3.2 - 1.7
Vertical vehicle collision - 63.6 73.5
Result of internal forces of section A-A
Load combination N Q M
(kN/m) | (kN/m) | (kNm/m)
Service 0.0 136.2 119.0
Strength 0.0 230.8 202.1
Extreme 32 “151.5 152.6

EX_A4-F009-Deck slab.xls - Loads
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2. Section B-B

*yDistribution of wheel loads

§
3
~r
Tandem
Truck\
Design tandem : Uniform loads ql =0.0
q2 =271.5
Design truck : Uniform loads ql =0.0
| q2 =171.5
Using loads gl =0.0
q2 =2717.5
*)Lane loads: q =37
*)Handrail loads: Plc =11.45
*\Median strip loads: P =0.00
*)Pavement loads; q =1.89
*)Self weight of cantilever:  Arca A =0.67
Force Pw = 16,38
"')Vehicle collision on Handrail:
Test level L2
Tranverse vehicle impact force Ft =120.00
Vertical force of vehicle Fv = 20,00
Longitudinal length of distribution of Ft Lt =122
Longitudinal length of distribution of Fv Lv =5.50
Height of wall h =0.51
Item Load ¢combinations
- |Service |Strength Extreme
Self weight 1.00 1.25 1.25
Pavement 1.00 1.50 1.50
Handrail 1.00 1.50 1.50
Lane joad _Lo0 1.75 (.50
Vehicleload | 100|175 050
" Hovirontal vehicle coliision] || 100
Vertical vehicle collision | | 100

EX_A4-FO09-Deck slab.xls - Loads

kN/m2
kN/m?2
kN/m2
kN/m2
kN/m2
kN/m2

kN/m2

kN/m
kN/m
kN/m2
m2
kN/m

kN
kN

Leantilever = 1,553

el
e2
Bl
B2
B3
B4
o

=0.00
=0.90
=036
=1.40
=0.27
=1.32
=30.00

5 2 EH B8 B B

deg
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Item Load combinations
N | @ M
KN = kN kNm
Self weight - 164 | 127
Pavement - 122 | 13
Handrail - | 1s 132
Lane load - 4.3 2.5
Vehicle load - 110.0 113.2
Hozirontal vehicle collision] 3.1 - 1.6
Vertical vehicle collision - 56.7 88.0

Result of internal forces of section B-B

Load combination N Q M
(kN/m) | (kN/m) | (kNm/m)
Service 0.0 144.3 142.8
Strength 0.0 240.9 240.0
Extreme 3.1 154.8 185.1
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DA NANG - QUANG NGAI EXPRESSWAY PROJECT Item, Eng. Date. Sign.
FQO0) BRIDGE Design
DETAIL DESIGN Check :
CHECK SECTION A-A Revise
22TCN27205; AASHTO LRFD 2nd - 1998
' REINFORCEMENT CHECKING - DECK SLAB N
MATERIALS
NORMAL CONCRETE b
fc Compressive Strength of concrete at 28 days Mpa 40 A‘s\ ,q'&, -
Ec  |Modulus of Elasticity Mpa 31975 __[ < - ' T
fr |Modulus of Rupture Mpa 4.0 » ,[ %‘ I
gc  |Unit weight of concrete kN/m3 24.5 Bwgs  dal A
PRESTRESSING STEEL W
fpu  [Tensile strength of presteessing steel Mpa 1860 a | B 2
fpy  Yield strength of prestressing steel Mpa 1670
Ep Modulus of Elasticity Mpa 197600 ™
REINFORCEMENT i
fy Yield strength Mpa 400 Apsfos !
Es  |Modulus of Elasticity Mpa 200000 2] st |
nc Ratio Es/Ec [ =
Sign  [Parameters Unit Section A-A
: l
INTERNAL FORCES AT SECTIOIN
Combination Service Strength Exireme
Qu  |Shear kN 136 231 151
Mu  [Flexural Moment kNm 119 202 153
Nu  [Axial load kN 1] 0 0
Tu  |Torsional Moment kNm
. FLEXURAL MOMENT CHECKING
H Section height m 0.354 0.354 0.354
d's  |Dis. From comp. fiber to centroid of comp. Reinf m 0.058 0.058 0.058
dlx  |Dis. From tens. fiber to centroid of tension Reinf m 0.060 0.060 0.060 ]
Cover to reinf m 0.050 0.050 0.050
ds  [Dis. From comp. fiber to centroid of tension Reinf m 0.294 0,294 0,294
d'ps  {Dis, From comp. fiber to centroid of comp. prestressing steel m 0.150 .0.150 0.150
dixp  |Dis. From tens. fiber to centroid of tension prestressing steel m 0.100 0.100 0.100
dps |Pis. From comp. fiber to centroid of tension prestressing steel m 0,254 0.254 0.254
b Width of the compression face of member m 1.000 1000  1.000 ]
| bw |Web width or diameter of a circular section m 1.000 1.000 1.000
hf  [Compression flange depth m 0,000 0,000 0.000
1z Moment of inertia of section. md 0.004 0.004 0.004
Amc  [Section area m2 (.354 0.354 0.354
Steel choice
Tension prestressing steel P.S type 3T152 3Ti5.2 3TI152
Aps | Number tendons i 1 1
Aren m32 0.00042 0.00042 0.00042
Compression prestressing steel - P.Stype 0°T00.0 0 TG0.0 0 T00.0
A'ps Number tendons 0 0 0
Area m2 0.00000 0.00000 0.00000
Tension Reinforcement Number bars 6 6 6
As Diameter mm 20 20 20
Area m2 0.00188 0.00188 0.00138
Compression Reinforcement Number bars 6 6 ]
A's Diameter mm 16 16 16
’ Area m2 0.00121 0.00121 0.00121
Shear reinforcement Number bars 2 2 2
Alc Diameter mm 14 14 14
Area m2 0.00030 0.00030 0.00030
[} Resistance factors for flexure 5542 1.00 0.90 1.00
$v  [Resistance factors for shear 1.00 0.90]. 1,00
$n Resistance factors for axial force 1.00 1,00 1.00
B1  |Stress block facter ] 0.764 0.764 0.764
c Dis. Between centroid and top fiber m 0.039 0.039 0.039
For T section behavior m 0.039 0.039 0.03%
For rectangular section behavior m 0,039 0.039 0.039
fpe  |Effective stress in the prestressing steel after losses Mpa 1116 H16 1118 _
fps  |Aver. stress in pres. steel at the time for which the nominal resistancd  Mpa 1779 1779 1779
k Factor depends on type of P.8, Low relaxation strand k =028 ) 0.28 0.28 0.28 ;
Page: 142
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Béi)th of equivalent stress block

| a m 0.030 0.030 0.030
| de _ |Comesp. effective depth from exteeme comp. filber | ] -
to centroid of tensile force in the tensile reinf. |l..m 0.274 0.274 0.274 _ o
__Mn_INeminal resistance o kKNm 368 368 368
Mr  |Factored reistance kNm 368 331 368
Mu  |Flexual moment kNm 119 202 153
(5.7.3.2) |Flexural moment Checking 0K OCK OK
Limits for reinforcement
rmin  |Mimimum reinforcement 0.53% 0.53% 0,53%
Mimimum reinforcement Checking for RC 0.30% N.a N.a N.a
1.2*Mer |Craking moment kNm 56 56 56
(5.7.3.3,2) | Checking Mr>=min(X.2Mecr,1.33Mu) OK OK OK
(5.7,3.4) [Conctrol of craking by distr. of reinf for RC member- Check? Yes No No
Existing condition for steuctrure 1,20r3 1 1 1
de Congcr. thickness fro. Tens. fiber to tens. reinf nearest m 0.060 0.060 0,060
Z Crack width parameter Nfmm 30000 30000 30000
A Aren of concr. with same centroid as tens. Reinf m2 0.020 0.020 0.020
fsa  [Value Mpa 282 282 282
0.6%fy Mpa C 240 240 240
Tensii stress in reinf  Min(fsa,0.6fy) Mpa 240 240 240
X Dist. From compression fiber to centroid m
Jd Amm m
ler  [Moment of inertia of the cracked section mé
fs Tensile stress in reinforcement f§ = Msls / (As*].d) Mpa
Checking for control cracking fs<fsa Na N.a N.a
SHEAR AND TORSION CHECKING ~
B Factor indicating diag. cracked concr. to tension 3.7 2.2 2.6
8 Angle of inclination of diagonal compressive depre 27.86 35.82 28.94
o Angle of inclination of transv, reinf. {o long. Axis depre 90 20 90
by Effective web width as minimum web width - in dv m 1.000 1.000 1.000
dv Effective shear depth m 0.259 0.259 0,259
(de - a/2) m 0.259 0.259 0259| .
s Spacing of stirrups m 0.600 0.600 0.600
ncat  |Amount of bars in spacing § Bar 2 2 2
Av  |Shear reinf area in spacing S m2 0.0003 0.6003 0.0003
] Assume degre 3337 38.58 3719
v Shear stress in concrete kN/m2 526 989 585
fpo  [Parameter taken as modulus of elastisity of prestressing tendons Mpa 1124 1124 124
e, Strain in tensile reinforcement 1.97E-04 9.85E-04 4.71E-04 _
|if ex<0, multipte with reduce factor - - -
Strain checking <=2,00E-3 Ok Ok Ok
v/fc  |Ratio of shear stress and fic 0.013 0,025 0,015 )
| B Final value 3.7 2.2 2.6
6 [Final value degre 27.86 35.82 2894
Ve [Nominal shear resistance provided by tensile stresses in the concrete kN 504 305 357 .
Vs |Shear resistance provided by shear reinforcement kN 99 72 94
Vp  [Component in the direction of the applied shear of the effective P.5 kN 0 0 o[
Vnl  {Vnl=V¢i+Vs+Vp - kN 603 377 451
Vn2 (Vn2 kN 2591 2591 2591
Vn  |Nominal shear resistance Vn=min{¥nl,Vn2) kN 603 377 451 ]
Vr Factored shear resistance kN 603 339 451
Vu  |Shear kN 136 231 151
(5.8.2.7) |Shear checking 0K OK| OK|
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DA NANG - QUANG NGAI EXPRESSWAY PROJECT Item., Eng, Date. Sign.
FO09 BRIDGE Design
DETAIL DESIGN Check
CHECK SECTION B-B Revise

22TCN272-05; AASHTO LRFD 2nd - 1998
(l REINFORCEMENT CHECKING - DECK SLAB

MATERIALS
NORMAL CONCRETE b
fc Compressive Strength of concrete at 28 days Mpa 40 As\ Ats -2
Ec  |Madulus of Elasticity Mpa 31975 "I =~ = 1 s
fr  [Modulus of Rupture Mpa 4.0 = j M
ge  |Unit weight of concrete KN/m3 24.5 5T Y S =
PRESTRESSING STEEL o) "
fpu  |Tensile strength of prestressing steel Mpa 1860 = | =Bl
fpy | Yield strength of prestressing steel Mpa 1670
Ep Modulus of Elasticity Mpa 197000 A
REINFORCEMENT "
fy  |Yield strength Mpa 400 N\ [ (| fasts
Es . [Modulus of Elasticity Mpa 200040 ] El —ses ] —/—/—— Asls
ne  [Ratio Es/Ec [ =
Sign |Parameters Unit Section B-B
I [ I I
INTERNAL FORCES AT SECTIOIN
Combination Service Strength Extreme
Qu  [Shear kN 144 241 155
Mu  [Flexural Moment kNm 143 240 185
Nu  [Axial load : kN 0 0 0
Tu  |Torsional Moment kNm ]
FLEXURAL MOMENT CHECKING
H Section height m 0.611 0.611 0.611
ds  |Dis, From comp. fiber to centroid of comp. Reinf m 0.058 0.058 0,058
dix  |Dis. From tens. fiber to centroid of tension Reinf m 0,060 0.060 0.060
Cover to reinf’ m 0.050 0.050 0.050
ds Dis. From comp. fiber to centroid of tension Reinf m 0.551 0.551 0.551
d'ps __ |Dis. From comp. fiber to centroid of comp. prestressing steel m 0.150 0.150 0.150
dlxp |Dis. From tens. fiber to centroid of tension prestressing steel m 0.100 0.100 0.100
dps  |Dis. From comp. fiber to centroid of tension prestressing steel m 0.511] 0.511 0511
_b___]Width of the compression face of member [ m | rooo 1.000 1.000
bw  |Web width or diameter of a circular section m 1.000 1.000 1.000
hf Compression flange depth m 0.000 0.000 _ 0.000
Iz Moment of inertia of section md 0,019 0.019 0.019 o
Amc  |Section area L m2 0.611 0.611 0.611
Steel choice -
Tension prestressing steel P.S type 3Tis.2 3T15.2 3TI15.2
Aps Number tendons 1 1 1
. Area m2 0.00042 0.00042 0.00042
Compression prestressing steel P.S type 0 T00.0 0 T00.0 0 T00.0
A'ps Number tendons 4] 0 ]
Area m2 0.00000 £.00000 0,00000
Tension Reinforcement Number bars 6 6 6
As Diameter mm 20 20 20
Area m2 0.00188 0.00138 0.00188
Compression Reinforcement Number bars 6 6 6
A's Diameter mm ) i6 16 16
Area m2 0.00121 0.00121]  0.00121
Shear reinforcement Number bars 2] 2 2
Alc Diameter mm 14 14 14
- Area m2 0,00030 0.00030 0.00030
) Resistance factors for flexure 5.54.2 1.00 0.90 1.00
v Resistance factors for shear 1,00 0.90 © 100
¢n Resistance factors for axial force 1.00 1.00 1.00
Bt [Stress bleck factor 0.764 0.764 0.764
€ Dis. Between centroid and top fiber m 0.040 0.040| 0.040
For T section behavior m 0.040 0.040 0.040
For rectangular section behavior R m 0.040 0.040 0.040
fpe__|Effeclive stress in the prestressing steel after losses | Mpa 1116 1116 1116 R
fps  [Aver. stress in pres. steel at the time for which the nominal resistancd  Mpa 1819 1819 1819
k Factor depends on type of P.8, Low relaxation strand k = 0.28 0.28 0.28 0.28
Page:1/2
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" | Depth of equivalent stress block m 0.030] 0030 0.030] j )
_|Corresp. effective depth from extreme comp. fiber
| |tocentroid of tensile force in the tensile reinf. ~ ) m 03531 0.531 0.531 e
Mo [Nominal resistance B kNm 762 762 762,
Mr  [Factored reistance kNm 762 686 762
Mu  |Flexual moment kNm 143 240 185
(5.7.3.2) |Flexural moment Checking OK OK OK
Limits for reinforcement
rmin  |Mimimum reinforcement 0.31% 0.31% 0.31%
Mimimum reinforcement Checking for RC 0.30% N.a N.a N.a
1.2*Mer |Craking moment kNm 159 159 15%
(5.7.3.3.2) |Checking My>=min(1.2Mer,1.33Mu) OK OK OK
(5.7.3.4) |Conctrol of craking by distr. of reinf for RC member- Check? Yes No No
Existing condition for structrure 120r3 1 H 1
dc Coner. thickness fro. Tens. fiber to tens. reinf nearest m 0.060 0.060 0.060
Z Crack width parameter N/mm 30000 30000 30000
A Area of coner. with same centroid as tens. Reinf m2 0.020 0.020 0.020
faa Value Mpa 282 282 282
0.6*fy Mpa 240 240 240
Tensil stress in reinf Min(fsa,0.6fy) Mpa 240 240 240
X Dist. From compression fiber to centroid m
Jd  |Amm m
ler Moment of inertia of the cracked section m4
15 Tensile stress in reinforcement fs = Msls / (As*].d) Mpa
Checking for control cracking fs<fsa N.a N.a N.a
. SHEAR AND TORSION CHECKING
B Factor indicating diag. cracked concr. to tension 4.9 BN 4.4
1] Angle of inclination of diagonal compressive degre 27.60 28.71 27.00
o ‘Angle of inclination of transv. reinf. {0 long. Axis degre 90 90 90
bv Effective web width as minimum web width - in dv m 1.000 1.000 1.000
dv Effective shear depth m 0.516 0.516 0.516
(de -a/2) m 0.516 0.516 0.516
s Spacing of stirrups m 0.600 0.600 0.600
neat  [Amount of bars in spacing S Bar 2 2 2
Ay [Shear reinf area in spacing § m2 0.0003 0.0003 0.0003
] Assume degre 28.59 35,52 38,78
v Shear stress in concrete kN/m2 280 519 300
fpo  |Parameter taken as modulus of elasticity of prestressing tendons Mpa 1121 1121 1121 ]
€, Strain in fensile reinforcement -1,33E-04 3.56E-04 6.33E03(
if ex<0, multiple with reduce factor «5.90E.06 - -
Strain checking <=2.00E-3 Ok Ok Ok
vifc  [Ratio of shear stress and f'c 0.007 0.013 0.008 R
B Final valye 4.9 3. 4.4
0 Finat value degre 27.00 2871 2100
Ve Nominal shear resistance provided by tensile stresses in the concrete kN 1333 333 1199
Vs [Shear resistance provided by shear reinforcement kN 204 190 204
Vi {Component in the direction of the applied shear of the effective P.8 kN 0 0 0
Vnl  |Vnl=Ve+Vs+Vp kN 1537 1022 1403
Vo2 |Vn2 kN 5157 5157 5157
¥n MNominal shear resistance Vi=min{Vnl,Vn2) KN 1537 1022 1403
Vr  [Factored shear resistance kN 1537 920 1403
Vu  |Shear kN 144 241 155
(5.8.2.7) [Shear checking OK OK OK
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CALCULATION SHEET
CROSS BEAM FOR VOIDED SLAB
GIRDER |




DA NANG - QUANG NGAI EXPRESSWAY PROJECT{Item. |Eng.  |Date. |Sign.
FO09 BRIDGE Design '
DETAIL DESIGN Check
CHECK CROSS BEAM Revise

22TCN272-05; AASHTO LRFD 2nd - 1998, JIS
L. Input data

Height of girder 1.2 m
Width of girder 7.24 m
Bottom slab width 35m

|

| |

]

yaY
ds 2
be

1.Effective width beam

be=ds+k*}
with:
A= n*db/6 A= 0.4333 m
number of void n 2
Spacing of void db 1.3 m
k 1
~ Effective width beam be= 2.433m
Area of end of girder Al 5745 m2
2. Loads

2.1.Dead load use midas software

S —— J.
O o @.I

| 1

b _ _!

BE | |
-Dead load for sélfweight girder

Past "1" : end of girder
WIKN/M,
) ,
Wi1d  Selfweight of middle girder 71.54 KN/m

W2d  Selfweight of flag girder 14.904 KN/m



Past "2" : middle of girder

WID(N/V)

W3d= (3Rd-Wd)/B
>Rd Reaction force of selfweight girder 2420 KN

wd Selfweight end girder _ 412.04 KN
W3d= 573.7 KN/m
-Surface
WSKN/M)
Li 1 1 R O T I I L1 1]
S raN
B
Ws Wearing surface 3.9795 KN/m

~-Handrail Load for haindrail 57.67 KN

2.2 Live load use Midas software
Caculation Cross beam is used last axle of truck or tandem vehicular

145 145 35 kN
Truck ‘ :
43 4.3 ‘m
Tandem
110 110 kN 110 110 kN
I 1.2 l m I 1.8 l m
Longitudinal Tranverser
Lane load
' W 9.3 kN/m
ot MW%

3. Load combination

Loads ' Load combinations

, Sign | StrlA | St-iB | StrliA | StrltB | Ser
Girder DC 125] o090 125 o090] 1.00
Handratl DC | 125| o080 125 o090 1.00
Pavement ow | 150 o065 150 085  1.00|
LiveLoad LL 175 175 138 1.38] 1.00

Load Combination
Top Bottom
L oad combinations Hx My Hx My
{(kN) (kN.m) (kN) (kN.m}
Sirength Str-1A 1037 949 375 622
Strength St-B° | 881 | esa | 375 | 871
Service Serl . | 718 | 616 | 215 | 392




DA NANG - QUANG NGAI EXPRESSWAY PROJECT Item, Eng. Date. Sign.
FO02 BRIDGE Design
DETAIL DESIGN Check
CHECK GIRDER SECTION Revise
22TCN272-05; AASHTO LRFD 2nd - 1998
(i REINFORCEMENT CHECKING |
MATERIALS
NORMAL CONCRETE
fc Compressive Strength of concrete at 28 days Mpa 40 b
Ec  |Modulus of Elasticity Mpa 31975 =
fr  [Modulus of Rupture Mpa 40 o
gc  {Unit weight of concrete KN/m3 24,5 | I
PRESTRESSING STEEL
fpu | Tensile strength of prestressing steel Mpa 1860
fpy  |Yield strength of prestressing steel Mpa 1670
Ep Modulus of Elasticity Mpa 197000
REINFORCEMENT Apss
fy Yield strength Mpa 400 et
Es Modulus of Elasticity Mpa 200000
ne Ratio Es/Ec [3
Sign  [Parameters Unit Top Bot
[ I
INTERNAL FORCES AT SECTIOIN .
Combination Strength Service Strength Service
Qu  |Shear kN 1037 716 375 215
Mu  {Flexural Moment kNm 949 616 622 392
Nu  |Axial load , kN [ 0 0 0
Tu Torsional Moment kNm
FLEXURAL MOMENT CHECKING
H Section height ' m 0.600 0.600 1.200 rzoo]
d's Dis, From comp. fiber to centroid of comp. Reinf m 0.058 0.058 0.058 0.058
dlx  [Dis. From tens. fiber to centroid of tension Reinf m 0.060 0.060 0.060 0.060
Caover to reinf m 0.050 0.050 0,050 0.050
ds Dis. From ‘comp. fiber to centroid of tension Reinf m 0.540 0.540 1.140 1.14%
d'ps _'|Dis. From comp. fiber fo centroid of comp. prestressing steel m 0.000 0.000 0.000 0.000
_ dixp [Dis, From tens. fiber to centroid of tension prestressing steel m 0.100 0.100 0,000 0.000
dps  |DMs. From comp. fiber to centroid of tension prestressing steel m 0.500 0.500 12000 1200
b Width of the compression face of member m 2.433 2.433 2.750 2,750
bw Web width or diameter of a circular section m 2.433 2.433 2.750 2.750
hf Compression flange depth m 0.000 0.000 0,000 0.000
Iz Moment of inertia of section md 0.044 1,913 1.913 1.913
Ame  |Section area m2 1.460 1.46() 1.460 1.460
- Steel choice
Tension prestressing steel P.5 type 3Ti5.2 3TI52 3T15.2 3TI5.2
Aps Number tendons 3 3 0 0
| Area m2 0.00126 0.00126 0.00000 000300
Compression prestressing steel P.S type 0 F00.0 0 T00.0 0 T00.0 0 T00.0
A'ps Mumber tendons 0 ] 0 1]
Area m2 0.00000 0,00000 0.00000 0.00000
Tension Reinforcement Number bars 16 16 16 16
As Diameter mi 20 20 16 16
Area m2 0.00509 0.00509 0.00328 0.00328
Compression Reinforcement Number bars 16 16 0 0
Als Diameter mm 16 16 20 20
Area m2 0.00328 0.00328 0.00000 0.00000].
Shear reinforcement MNumber bars 6 6 6 ]
Ale Diameter mm 20 20 20 20
Area m2 0,00188 0.00188 0.00188 0.00188
[} Resistance factors for flexure 5542 0.90 1.00 0.90 1.00
v Resistance factors for shear 0,90 1.00 0.90 1.00
¢n_ [Resistance factors for axial force 1.00 1,00 1.00 2.00
p1 Stress block factor 0.764 0.764 0.764 0.764
c Dis. Between centroid and top fiber m 0.048 0.048 0.018 0.018
For T section behavior m 0.048 0.048 0.018 0.018
For rectangular section behavior m 0.048 0.048 0.018 0.018
fpe Effective stress in the prestressing steel after losses Mpa 1116 1115 1116 1116
fps Aver, stress in pres. sleel at the time for which the nominal resistancd  Mpa 1810 1810 1852 1852
k Factor depends on type of P.5, Low relaxation strand k = 0,28 L 0.28 0.28 0.28 0.28
Pago:lf2
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A |Depth of equivalent siress block . 0.036 0.014 0014}
__de [Corresp. effective depth from extreme comp, fiber I P T R
iiiiiiiiiiii to centroid of tensile force in the tensile reinf, e 0.519 0.519 1.140 AL
__Mn__ [Nominatresistance kNm 300 2110 1485 48]
_ Mr Factored reistance kNm 1899 2110 1337 1485
Mu  |Flexual moment kNm 949 616 622 392
(5.7.3.2) {Flexural moment Checking _ 0K OK 0K OK
Limits for reinforcement
t min__ IMimimum reinforcement 0.35% 0.35% 0.22% 0,22%
Mimimum reinforcement Checking for RC 0.30% N.a N.a N.G N.G
1.2*Mer [Craking moment kNm 379 16557 7741 7741
(5.7.3.3.2) | Checking Mr>=min(L.2Mer,1.33Mu) 0K 0K OK OK
(5.7.3.4) |Conctrol of craking by distr, of reinf for RC member- Check? No Yes No Yes
Existing condition for structrure I20r3 1 1 1 1
de Conc, thickness fro, Tens, fiber ta tens. reinf nearest m 0.060 0.060 0.058 0.058
Z Crack width parameter N/mm 30000 30000 30000 30000
A Arca of concr. with same centroid as tens. Reinf m2 0,018 0.018 0.020 0.020
fia  [Value Mpa - 292 292 287 287
0.6*fy Mpa 240 240 240 240
Tensil stress in reinf Min{fsa,0.6fy) Mpa 240 240 240 240
X Dist. From ¢ompression fiber to centroid m - 0.102 - 0.121
Jad  |Am m - 0.485 - 119
Ter Moment of inertia of the cracked section md . - 0.007 - 0.022
fs Tensile stress in reinforeement fs = Msls / (As*J.d) Mpa - 249 - 109
Checking for controf cracking fs<isa N.a N.a N.a OK
SHEAR AND TORSION CHECKING
B Factor indicating diag. cracked concr. to tension 2.3 3.0 2.1 24
| & Angle of inclination of diagonal compressive degre 3545 28.74 38.03 33.33)
| o Angle of inclingtion of transv. reinf, to long. Axis degre 90 920 20 90
by Effective web width as minimum web width - in dv m 2433 2.433 2.750 2.750
dv_ |Effective shear depth m 0,501 0.501 1.133 1.133
(de - a/2) m 0.501 0.501 1.133 1,133
H Spacing of stirrups m 0.600 0.600 0.600 0.600
neat  |Arfount of bars in spacing § Bar 6 [ 6 [
Av  |Shear reinfarea in spacing § m2 0.0019 0.0019 0.0019 0.0019
8 Assume degre 35.47 28.75 38.04 33.33
v Shear stress in concrele kN/m2 946 588 134 69
fpo  |Parameter taken as modulus of elasticity of prestressing tendons Mpa 1122 1122 1116 1116
| & Strain in tensile reinforcement 9.54E-04|  3.70E-04 1.20E-03 7.77E-04
j if ex<0, multiple with reduce factor - - - -
Strain checking <~2.00E-3 Ok Ck Ok Ok
vifc  JRatio of shear stress and fc 0.024 0.015 0.003 0.002
B Final value 2.3 3.0 2.1 24
| 8 Final value degre 35.45 28.74 38.03 33.33
Ve |Nominal shear resistance provided by tensile stresses in the concrete kN 1443 1932 3461 3851
Vs Shear resistance provided by shear reinforcement kN 883 1147 1819 2164
Vp _ |Compoenent in the direction of the applied shear of the effective P.§ kN 2104 2104 0 0
. Vnl Vnl=Vet+Vs+Vp kN 4430 5183 5280 6016
VYn2 |Vn2 kN 14288 14288 31157 31157
Vn Nominal shear resistance Vr=min{Vnl,Vn2) kN 4430 5183 3280 6016
| Vr_ |Factored shear resistance kKN 3987 5183 4752 6016
Vu Shear kN 10317 716 375 215
{5.8.2.7) |Shear checking 0K OK 0K 0K
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DA NANG - QUANG NGAI EXPRESSWAY PROJECT |ltem. Eng. Date Sign,
FOO09 - Bridge Design -
DETAIL DESIGN Check -
Pier Dcsi_g_n - Pl Revise -

A.STRUGTURE'

IMENSIONS & LOAD COMPONENTS -

Assumptions :

1.The Design of the Pier conforms to "Specification for bridge design 22-TCN-272-05" and

AASHTO LRFD 2004, JIS,... for reference.

2.Design live load: HL-93 and lane loading 9.3 KN/fn

3.Bridge is considered to be in scismic with acceleration coefficient A = 00580 g
Input data:

Bridge width = 7.50 m

Level Table(at center of pier) )

Top of pier cap ThL 16.115|m

Top of pier column TeL 16,115|m
Bottom of upper pier column BucL 16.115|m
Bottom of pier column BeL 10.000{m
Bottom of upper pilecap - BupL 10.000im
Bottom of pilecap BpL "~ 3.000jm

Tip of pile TpL 4.000[m

Skew angle Ska 0.000|deg
Ground level GL 11.098|m
Maximum water level (H1%) HWL i 0.000|m
Navigation water level (H5%) - NWL 0.000m
Minimum water level L MWL *0.000 |mi
Average Annual water level AWL 0.000{m
“Local scour lével (at water level H1%) LsL 0.000{m
Material unit weight

Structural concrete e ye = 2500 kg/m3 24.50|kiN/m3 B
Asphalt concrete ya = 2250 kg/m3 22.100kN/m3 .
Soil - ground Y, = 1800 kg/m3 17.70jkN/m3
Saturated soil Y = 800 kg/m3 7.80{kN/m3
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IL PIER DIMENSIONS
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Pier Dimensions Table -
Notation Dimensions Value || Notation Dimensions Value
Transverse direction {m) - Longitudinal direction {m)
* Pier Column e
‘Bp2  IPier column width 2.00 D Diameter of pier column -
i Htt  |Pier column height 6.11 Lp __ |Pier column thichness Lo,
Bpl [Upper pier column width 2.00 ' ] . : -
. Htb  [Upper pier column height 0.00 Y
Ht Column height 6.11 o ]
Notation Dimensions Value Notation Dimensions Value
] Transverse direction {m) Longitudinal direction {m)
* PileCap i o
_Bb Pile cap width 500 Lb Pile cap length L _5.00
Hb  [Pilecapdepth o 2.00 I . L
________ el |Transverse cantilever 150 | e2 Long. Cantilever ¢ 195
Bnb __ |Upperpile cap width 0.00 Bdb__ |Upper pile cap length _ ] 000
Hbb _ |Upper pile cap depth 4000 B S e

File:EX_A2 - FOO9 - Pier Pl .xls - sheet:Data & Loads
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11 SUBSTRUCTURE LOADS

L.Pier Selfweight Caleulated by software

2.50i! on pilecap

Item Volume | Vertical Longitudinal Transversal
Fv FHX Armnnx MY FHY Arm.HY Mx .
(m3) (kN) (kN) (m) (kN-m) (kN} (m) (kNem)

Soil on pile cap 25.23 446.6 N D Y e N
Total at bottom of Column 1 i o
Total at bottom of pilecap 446.6
3.Buoyancy on pier N4
4.Stream Pressure N/A
3.Wind Loads

Wind loads data Pp=0.0006 V* C,;> 1.8 (kN/m2)
__Reference standard "Wind region TCVN2737-1995" [
__ Wind region (, II, III, IV} at bridge location I i
.3 second gust wind velocity with 100 years return period Vb 53.0|m/s

Type of terrain at bridge location e 1
77777 "1:exposed area”; "2: forest, houses, ... with height 10m"; "3:houses area,, with height>10m"® - e o

__Average elevation of pier upper ground or waterplanelevel ~~ Helep | 5.0
| _ Correct coefficient for wind zone and elevationofpier ' § 1 1.09) o
Designwindspeed V=8*vp v 57.8[m/s

Obstacle coefficient forpier - Cd A I

Wind pressure on pier ' : Py 2.42|kN/m2
6.Vehicular Collision Force "1:yes"; "0:no"
Item Height | Vertical Longitudinal Transversal

(m) (kN) (kN) (m) (kN+m) (kN) (m) (kiNem)

Pier column 7.44 1800.0 K 1800.0 :
Total at bottom of Column 1860.0 1800.0
Pier column | 9.44 1800.0 1800.0
Total at bottom of pilecap ‘ -~ 1800.0 1800.0

Vehicular collision force is calculated by sofiware

7.Settlement Loads

Settlement load caused by non-uniform settlement of piers and abutments for continuous spans, settlement value is assumeed
10mm for each piers or abutments, Some combinations of non-uniform settlement shall be considered for the unfavourable

case.
1V. SUPERSTRUCTURE LOADS

1.Dead Loads
1.1 Selfweight : Calculated by software
1.2 Dead loads stage 2:
‘ a) Wearing surface weight :
Traffic lanes:
7.0 cm asphalt + 0.4 cm water proof membrane: 2250 kg/m3

File;EX_A2 - FO09 - Pier P1.xls - sheet:Data & Loads
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b} Curb and rail at side:

Concrete median + steel rail for 2 side: 22.9 KkN/m3
2.Live Load
Live load data
_ Design Truck - Pl 35.0[kN
P2 145.0[kN -
P3 145.0|kN
_ Design Tandlem Pi 110.0{kN
P2 110.0(kN
Design Lane Load Py, 9.3[kN/m )
~_ Pedestrian Load Pp 3.0[kN/m2
Sidewalk width - both 2 sides sW 0.0|m
Maximum number of design lane nlanes 2.0}lanes
Multiple presence factor m 1,00
| Dynamié load allowance (1+IM)
Deck joint - all limit states 1.75
Other structure - all limit states {except fatigue) 1.25

Design Truck

L ' | 1

Pl

Pesién Lane Load I

Design Tandem

9.3 kN/m

N

Ay 2 7
3.Centrifugal Force

Centrifugal force data

ﬁ%f AT

Y
e

CE=n*m* (Axle weights) * C

Axle weights of design Truck - P 325.0/kN
Number of loaded lanes n 2.0(lanes
m 1,00 )
_ Factor, C = (4/3)* VA2/ (g*R) C 0.0[kN
Highway design speed v 13.9m/s .
Radius of curvature of traffic lane R 1000000.0|m '
Centrifugal force CE 0.0/kN
4.Braking Force
Braking force data
Axle weights of design Truck P 325.01kN
__ Number of loaded lanes n 2.0i{lanes
o ) . m 1.00 o
o Brl=25%%(designtrucky*n*m o ......Bilo 16250kN
..Br2=5%*(design truck + 9.3*Lbridge)*n*m B2 | 15526}kN
Br = max(Br1, Br2) Br 162.50{kN
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5.Uniform Temperature

Uniform temperature data

. Installing temperature 0 250/ deg
_ Maximum temperature tmax 47.0|deg ~
__ Minimun temperature e tmin 10.00|deg
Plus temperature amplitude Atmax 22.0|deg N
Minus temperature amplifude - Atmin 15.0|deg
__Coefficient of Thermal Expansion o 1.08E-05

6.Creep & Shrinkage

7.Wind on Structure

Wind loads data .

(CEB-FIB MODEL CODE 1990)

P, =0.0006 V> Cy> 1.8 (KN/m2)

Average elevation of deck girder upper ground or water plane level Hele g o 6.3m '
Correct coefficient for wind zone and elevation of pier 5 1.09 _”
. DesignwindspeedV=8*vp v .. 57.8im/s
| Overall width between handrails . o b _1.5im o
Superstructure height including solid parapet d 1.89m
- : b/d 3.98
______.__Qbstacle coefficient for pier B Cd 1.21
Wind pressure on pier Pp 2.42|kN/m2

8.Wind on Vehicle

For strength combination III, wind load on vehicular and on structure have to simultaneously consider (wind speed
25m/s). Wind load on vehicular in tranversal direction, is 1.5 KN/m at 1.8m height from asphalt surface. Wind load
on vehicular in longitudinal direction is 0.75 kN/m at 1.8m height from asphalt sutface.

9.Earth Quake

Earth Quake data
Acceleration ceefficient A 0.0580(g
Seismic zone Sz 1 !
Soil profile type: according to geological data survey 1
Coeffient site S 1.00
Bridge importance category: "1:critical"; "2:essential"; "3:other” IC 2|essential
Response Modification Factor
Column 2.0
Connection 1.0
Foundation 1.0
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DA NANG - QUANG NGAI EXPRESSWAY PROJECT

ltem. Eng,. Date Sign.
FOO09 - Bridge Design -
DETAIL DESIGN Check -
Pier Design - P1 Revise -
B.L‘OAD CONMBINATIONS
I. LOAD COMBINATIONS
Item Sign Strength | Strength | Strength | Strength | Strength | Strength
I-A I-B II-A 1[-B 11-A 111-B
Dead load from superstr. Struct. DC 1.25 0.90 -1.25 0.90 1.25 0.90
Wear. DwW "~ 1.50 0.65 1.50 0.65 1.50 0.65
Prestr. of cable or EL second. force PS 1.00 1.00 1.00 1.00 1.00 1.00
Live load Max LL 1.75 1.35 )
{Vehi +IM-+LanetPed.) Min LL 1.75 1.35
Braking force BR 1.75 1.75 1.35 1.35
Wind load on superstr. Trans. WS 1.40 1.40 (.40 0.40
Long. WS 1.40 1.40 0.40 0.40
Wind load on vehicular Trans. WL 1.00 1.00
. Long. WL 1.00 1.00
Temperature uniform Uniform TU 0.50 0.50 0.50 0.50 0.50 0.50
Gradient TG '
Creep & shrinkage Cr&Sh 0.50 0.50 0.50 0.50 0.50 0.50
Settlement Load SE 0.50 0.50 0.50 0.50 (.50 0.50
__Dead load from substr. DC 1250 090 1.25 0.90 125 7090
Soil on pilecap EV 1.35 0.90 1.35 - 0.90 1.35 0.90
Wind load on substr. ) 1.40 1.40 0.40 0.40
Water buoyancy Max WA 1.00 1.00 1.00 '
Min WA ' 1.00 - 1.00 ' 1.00
Annual WA - B
Horizontal water pressure Max WA 1.00 ) 1.00 1.00
Min WA 1.00 1.00 1.00
Annual WA '
Earthquake : Trans. EQ
Long. EQ
Collision force - Trans. CT
Long. CT
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Item ' Sign Service | Service | Extreme | Extreme | Extreme | Extreme
I 111 I-A I-B 1-C 1-D
Dead load from superstr. Struct. DC 1.00 1.00 1.25 0.90 1.25 0.90
Wear. DW 1.00 1.00 1.50 0.65 1.50 0.65
Prestr, of cable or EL second. force PS 1.00 1.00 1.00 1.00 1.00 1.00
Live load Max LL 1.00 0.80 0.50 0.50
(Vehi.+IM+Lane+Ped.) Min LL 1.00 0.80 0.50 0.50
Braking force BR 1.00 0.80 0.50 0.50 0.50 0.50
Wind load on superstr, Trans. W5 0.30 0.30
Long. WS 0.30 0.30
Wind load on vehicular Trans. WL 1.00 1.00
Long. WI, 1.00 1.00
Temperature uniform Uniform TU 1.00 1.00
: Gradient TG 0.50 0.50
Creep & shrinkage Cr&Sh 1.00 1.00
- Settlement Load SE
Dead load from substr. DC 1.00 1.00 1.25 0.90 1.25 0.90
Soil on pilecap EV 1.00 1.00 1.35 0.90 1.35 0.90
Wind load on substr. WS - 0,30 0.30
. Water buoyancy , Max WA 1.00 1.00
Min WA
Annual WA ' 1.00 1.00 1.00 1.00
Horizontal water pressure Max WA 1.00 1.00
Min WA
Annual WA 1.00 1.00 1.00 1.00
Earthquake Trans. EQ 1.00 i.00 0.30 0.30
Long. ’ EQ 0.30 0.30 1.00 ©1.00
Collision force Trans. CT i
Long. CT
Item ‘ Sign Extreme | Extreme | Extreme | Extreme
iI-A 1I-B {1-C 1I-D
Dead load from superstr. Struct. DC 1.25 0.90 1.25 - 0.90
Wear. DW ' 1.50 0.65 1.50 0.65
Prestr. of cable or EL second. force PS 1.00 1.00 1.00 1.00
Live load Max LL 0.50 _ 0.50
(Vehi+IM+LanetPed.) Min LL 0.50 0.50
Braking force BR 0.50 0.50 0.50 0.50
Wind load on superstr. Trans. WS -
Long. WS
Wind load on vehicular Trans. WL
Long. WL
Temperature uniform Uniform . TU
Gradient TG
Creep & shrinkage Cr&Sh
Settlement Load SE
Dead load from substr. DC . 1.25 0.90 125 - 090
Soil on pilecap : EV 1.35 0.90 1.35 0.90
Wind load on substr, WS
Water buoyancy Max WA
Min WA
Annual WA 1.00 1.00 1.00 1.00
Horizontal water pressure Max WA
Min WA
Annual WA 1.00 1.00 1.00 1.00
Earthquake Trans. EQ
Long. EQ
Collision force Trans. CT 1.00 1.00 0.00 0.00
LOl’lg. CT 0.00 0.00 1 00 1.00 Printed: 1/5/2013
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1L LOAD COMBINATIONS RESULT

Load Combinations at Bottom of PierColumn

Longitudinai Transvesal
No  |Combinations Sign Fy Fux My Fuy Mx
(kN) (kN) (kN+m) (kN) (kN+*m)

1 Strength I-A Strla 8038 -268 -974 97 -698

2 Strength I-B Str1b 4964 -248 -1812 152 -1499

3 Strength [I-A Str2a 5951 42 154 115 587

4 Strength T1-B Str2b 3742 42 154 115 -587

5 Strength II-A Str3a 6889 -212 -1415 167 -1530

6 Strength III-B Str3b 5390 -222 -791 139 -897

7 Service I Serl 5091 -160 -1086 143 -1173

8 Service III Ser3 5125 20 772 -29 309

9 Extreme la EQT Extla 6362 68 512 -51 2209
10 Extreme 1b EQT Extlb 4381 73 -509 38 -2248
11 Extreme lc EQL Extlc 6348 -7 -2706 43 428
12 Extreme 1d EQL Extid 4426 67 2702 -53 390
13 Extreme 3a CTT Ext3a 6362| - 149 765 -1630 3533
14 Extreme 3b CTT Ext3b 4381 -153 -762 1617 -3571
15 Extreme 3¢ CTL Ext3c 6348 -1820 -4145 184 -987
16 Extreme 3d CTL Ext3d 4426 1816 4141 -194 950

Load Combinations at Top of PierColumn
Longitudinal Transvesal
No Combinations Sign Fy Fux My Fuy Mx
, ' (kN) {kN) (kN*m) (kN) {(kN*m)

1 " Strength [-A Strla 7803 -268 246| 97 -256
2 Strength I-B Strib 4727 273 -1305 -85 =869
3 Strength II-A Str2a 5666 36 =22 98| -103] -
4 Strength II-B Str2b 3537 36 -22 98| -103]°
5 ‘Strength II-A Str3a 6626 172 -676 -66] 970] . .
0 Strength III-B Str3b 5186 -224 223 134 -276| .
7 Service I Serl 4846 136 -711 4 -568

8 Service III Ser3 4902 -150 655 74 191

9 Extreme la EQT Extla 6023 -71 232 42 621
10 Extreme 1b EQT Extib 4185 70 -263 -46 _ =700
11 Extreme lc EQL Extlc 6054 78 -1029 -24 -248
12 Extreme 1d EQL Extld 4224} -82 1043 14 164
13 Extreme 3a CTT Ext3a 6023 -152 346 -179 " 968
14 Extreme 3b CTT Ext3b 4185 150 -377 175 -1046
15 Extreme 3¢ CTL Ext3c 6054 27 -1373 -165 -329
16 Extreme 3d CTL Ext3d 4224 -30 1387 155 244
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Load Combinations at Bottom of PileCap

Longitudinal Transvesal
No Combinations Sign Ey Fux My Fuy Mx
(kN) (kN) (kNem) (kN) (kN+m)
1 Strength I-A Strla 10222 -268 -1510 97 -893
2 Strength I-B Strlb 6451 -250 -2306 147 -1800
3 Strength II-A Str2a 8085 44 240] - 122 -824
4 Strength 1I-B Str2b 5246 44 240 122 -324
5 Strength III-A Str3a 9014 -207 -1847 180 -1876
6 Strength I11-B Str3b 6895 -221 -1234 141 -1177
7 Service I Serl 7094 ~160 -1403 141 1457
8 Service IlI Ser3 7119 91 952 -26 366
9 Extreme la EQT Extla 8523 68 649 -52 3020
10 Extreme 1b EQT - Extlb 5883 -71 -659 42 -3037
11 Extreme Ic EQL Extlc 8477 -71 -4070 42 -514
12 Extreme 1d EQL Extld 5929 68 4060 -52 497
13 Extreme 3a CIT Ext3a 8523 148 1062 -1631 6792
14 Extreme 3b CTT Ext3b 5883 -152 -1072 1621 -6809
15 Extreme 3¢ CTL Ext3c 8477 -1820 ~7784 183 -1354
16 Extreme 3d CTL Ext3d 5929 1817 7774 -193 1337
Printed:2/1/2013 .
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DA NANG - QUANG NGAI EXPRESSWAY PROJECT |ltem. Eng, Date Sign.
FO09 - Bridge Design -
DETAIL DESIGN Check -
Pier Design - P1 Revise -
L COLUMN DATA " " " s
1.Load Combinations at Bottom of Pier Column
Longitudinal Transvesal
No Combinations Sign Fy Fux My Fay Mx
{(kN) (kN) (kN-m) (kN) (kNem)
1 Strength I-A Strla 8088 -268 -974 97 -698
2 Strength I-B Strlb 4964 -248 -1812 152 -1499
3 Strength II-A _ Str2a 5951 42 154 115 - 587
4 Strength II-B Str2b 3742 42 154 115 -587
5 Strength I1I-A Str3a 6389 -212 -1415 167 -1530
6 Strength I11-B Str3b 5390 -222 =791 139 -897
-7 Service | Serl 5091 -160 -1086 143 -1173
8 Service III Ser3 5125 90 772 -29 309;
9 Extreme la EQT Extla 6362 68 512 -51 2209
10 Extreme 1b : EQT Extib 4381 -73 -509 38 -2248
11 Extreme lc . EQL Extlc 6348 =71 -2706 43| -428
12 Extreme 1d EQL Extid 4426 67 2702 -53 390
13 Extreme 3a CIT Ext3a’ 6362 149 765 ~-1630 3533
14 Extreme 3b CIT Ext3b 4381 -153 ~762 1617 .. -3571
15 Extreme 3¢ CIL | Extic 6348 -1820 -4145 184 987}
16 Extreme 3d . CTL Ext3d 4426| 1816 4141 -194 950
2. Pier Column Material
Normal concrete
Compressive strength at 28 days age fc . 30i{MPa
Concrete elastic modulus Ee 27691 |MPa’
Reinforcement TCVN1651-2008; CBV-400
Yield strength ‘ fy 400|MPa
Reinforcement elastic modulus Es 200,000|MPa
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3, Pier Column Section

Pier column thickness - longitudinal dimension td 1.10|m
Pier column width - transverse dimension tn 2,00|m
Section area ' A 2.020|m2
Moment inertia Ix 0.587|m4
Iy 0.185|m4
Radius of gyration of gross concrete section; r = sqri(l/A) X 0.539{m
ry 0.302|m
1500
AR XA
* ¢ * L]
: 500 :
[ ] . L]
R L . % Longitudinal bridge axis
-1600 -t000 [ " §01 1000 1500
* *
. s .
L} L]
-1600
k4
4, Slenderness Effect . ' $.5.7.4.3,5.4.5.3.2.2b, 5.4.6.2.5
. Transverse direction: Fixed at bottom; translation free, rotation free at top Kt 0.65] ;.
Longitudinal direction: Fixed at bottom; translation free, rotation free at top Kl ‘ 0.65]
Unsupported length from top to bottom of column . , Lu - _ 6.12jm
Slenderness ratio: if K.Lu / r > 22 than considered ’ : Kt.Lufrx 7.4in0
- KlLuiy 13.1{#0
Moment inertia of longitudinal reinforcements Is : 0lm4
Ratio of max factored Per, load moment to max factored total load moment Bd - 0
P - A analysis
**Longitudinal Direction
P - A moment dertermination procedure:
Initial Determining displacement for gross cross section Axg=Fx . H"3/(3.E.lg)
Displacemént for cracked section - Axcr =Fer . Axg
Moment P-A MP-A=Axcr.P
Added lateral force - AFx=MP-A/H
Step: ist Determining displacement for gross cross section Axgi=(Fx+AFxi-1). H"3/(3.E.Ig)
Displacement for cracked section Axcri=Fr.Axgi
Moment P-A ' ' : MP-Ai=Axeri.P
‘Added lateral force AFxi=MP-Ai/H
Printed:2/1/2013

File:EX_A2 - FOO9 - Pier P1.xls - sheet:ColumnDesign Page:2/8



Combination Fv My Initial
Fx Axg : Fer Axcer M P-A AFx
(kN) {kNm) (kN) (m) (kN) (m) (kNm) | (kN)
Strength I-A 8088 -974 -159 -0.002 2.5 -0.006 -48 -7.9
Strength I-B 4964 -1812 296 -0.004 2.5 -0.011 -55 9.0
Strength 11-A 5951 154 25 0.000 2.5 0.001 6 0.9
Strength 1I-B 3742 154 25 0.000 2.5 0.001 4 0.6
Strength I1I-A 6889 -1415 231 -0.003 2.5 -0.009 -59 97
Strength I1I-B 5390 -791 -129 -0.002 2.5 -0.005 26 42
Service I 5091 -1086 -178 -0.003 2.5 -0.007 234 -55
Service III 5125 772 126 0.002 2.5 0.005 24 3.9
Extreme la 6362 512 84 0.001 2.5 0.003 20 3.2
Extreme 1b 4381 -509 -83 -0.001 2.5 -0.003 -14 22
Extreme lc 6348 2706 ~-443 -0.007 2.5 -0.016 -105 -17.1
Extreme 1d 4426 2702 442 0.007 2.5 0.016 73 11.9
Exfreme 3a 6362 765 125 0.002 2.5 0.005] 30 4.8
Extreme 3b 4381 -762 -125 0.002] . 25 -0.005 20 -33
Exireme 3¢ 6348 -4145 -678 -0.010 25 -0.025 -160 -26.2]
Extreme 3d 4426 4141 677 0.010 2.5 0.025 112} 18.3
Combination Fv My 1st Trial
' Fx Axg Fer Axcer M P-A AFx
(kN) (kNm) (kN) (m) (kN) (m) | (kNm) (kN)
Strength I-A 8088 -974 -167 -0.002 25 -0.006 -50 -8.2
Strength 1-B 4964 -1812 -305 -0.005 2.5 0.011] -56 -9.2
Strength T1-A 5951 154 26 0.000 2.5 0.001 6 0.9
Strength 11-B - 3742 154 ‘ 26 0.000 2.5 0001 4 0.6
Strength I1I-A 6889 -1415 241 -0.004 2.5 -0.009 -62 -10.1
Strength HI-B 5390 =791 -134 -0.002 2.5 -0.005 27 -4.4
Service [ 5091 -1086 -183 -0.003 2.5 -0.007 -35 -57
Service 111 5125 772 130 0.002 2.5 0.005 25 4,1
Extreme 1a 6362 512 87 0.001 2.5 0.003f . 21 3.4
Extreme 1b 4381 -500 -85 -0.001 250 <0003  -14 23|
Extreme 1c 6348 2706 -460| - 0.007] 25 -0.017 -109 -17.8
Extreme 1d . 4426 2702 | . 454 0.007 2.5 0.017 75 12.2
Extreme 3a 6362 765 130 0.002 2.5 0.005 31 5.0
Extreme 3b 4381 762 -128 -0.002 2.5 -0.005 21 -3.4
Extreme 3¢ 6348 | -4145 704 -0.010 2.5 -0.026 -167 272
Extreme 3d 4426 4141 695 0.010 2.5( 0.026 115 18.8
Combination Fy My ' 2nd Trial
Fx Axg Fer Axcr MP-A AFx
(kKN) (kNm) (KN) (m) ) | (m) | (KNm) (kN)
Strength I-A 8088 974 -168 -0.002 2.5 -0.006} | til -8.3
Strength 1-B 4964 -1812 - 306! - -0.005 2.5 -0.011}, . -9.2
Strength 1I-A 5951 154 26 0.000 25 0.001} 0.9
Strength II-B 3742 154 26 0.000 2.5 0.001] 0.6
Strength I1I-A 6889 -1415 -242 -0.004 2.5 -0.009 -10.1
Strength I11-B 5390 791 -134 -0.002 2.5 -0.005} -4.4
Service I ‘ 5091 ~1086 -183 -0.003] 25 -0.007} 5.7
Service III - 5125 772 130 0.002 2.5 0.005} 4.1
Extreme la 6362 512 87 0.001 2.5 0.003 3.4
Extreme 1b 4381 -509 -86 -0.001 2.5 -0.003 -2.3
Extreme l¢ . 6348 -2706 .. -460 -0.007 2.5 -0.017] ~17.8
Extreme 1d 4426 2702 454 0.007 2.5 0017 75 12.2
Extreme 3a 6362 765 130 0.002 2.5 0.005 31 5.0
Extreme 3b 4381 =762 ~128 -0.002 2.5 -0.005 21 3.4
Extreme 3¢ 6348 -4145 -705 -0.011 2.5 -0.026 -167 27.3
Extreme 3d 4426 4141 696 0.010 2.5 0.026 115 18.8
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#*Transverse Direction

Combination Fv Mx ' Initial
Fx Axg Fer Axcr MP-A AFx
(kN} (kNm) (kN) (m) (kN) (m) (kNm) (kN)
Strength I-A 8088 -698 -114 -0.001 2.5 -0.001 -11 -1.8
Strength [-B 4964 -1499 ~245 -0.001 2.5 -0.003 -14 -2.3
Strength I1-A 5951 -587 -96 0.000 2.5 0,001 -7 -1.1
Strength I1-B 3742 -587 -96 0.000 2.5 -0.001 -4 =07
Strength ITI-A 6889 -1530 250 -0.001 2.5 -0.003 -20 -3.3
Strength I[II-B 5390 -897 147 -0.001 2.5 -0.002 -9 - -1.5
Service I 5091 -1173 -192 -0.001 2.5 -0.002 -11 -1.9
Service Il 5125 309 51 0.000 2.5 0.001 3 0.5
Extreme 1a 6362 2209 361 0.002 2.5 0.004 27 4.4
Extreme 1b ' 4381 2248 -368 -0.002| 2.5]  -0.004 -19 -3.1
Extreme lc 6348 -428 -70 0.000 2.5 -0,001 -5 0,9
Extreme 1d’ 4426 390 64 0.000 2.5 0.001 3 0.5
Extreme 3a 6362 3533 578 0.003 2.5 0.007 43 7.1
Extreme 3b - 4381 -3571 -584 -0.003 2.5 -0.007 -30 -4.9
Extreme 3c ‘ 6348 -987 -161 -0.001 2.5 -0.002 -12 2.0
Extreme 3d - 4426 950 155 0.001 2.5 0.002 8 13
Combination Fv Mx 1st Trial
' Fx Axg Fer Axcr MP-A AFx
(kN (kNep) | - (kN) (m) (kN) (m) (kNm) (kN)
Strength I-A 3088 -698 -116 -0.001 2.5 -0.001 -11 -1.8
Strength I-B 4964 -1499 247 -0.001 2.5 -0.003 -14 -2.4|-
Strength II-A 5951 -587 07 0.000 2.5 -0.001 -7 -1.1
- |Strength II-B 3742 -587 97 0.000 25 -0.001 -4 0.7
Strength I11-A 6889 -1530 | -254 . -0.001 25 0003 . 20| . -33
Strength I11-B 5390 -897 -148 -0.001 25 -0.002] - -9 -1.5]
Service [ 5091 1173 -194 . -0.001 2.5 -0.002 o-12 -1.9]:%
Service I | 5125 309 51 0.000 25 0001 o 3] 0.5: ...
Extreme la 6362 2205 366 0.002 2.5 0.004| -: 27 45
Extreme 1b - ' 4381 2248 - 371 -0.002 2.5 -0004] ‘19 3.1
Extreme le 6348 -428 -71 0.000 2.5 -0.001 -5 -0.9
Extreme 1d 4426 390 64 0.000 2.5 0.001 3 0.5
Extreme 3a 6362 3533 585 0.003 2.5 0.007 41 71
Extreme 3b 4381 -3571 -589 -0.003 2.51 - -0.007 -30 -4.9
Exfreme 3¢ 6348 -087 -163 -0.001 2.5 -0.002 -12 -2.0
Extreme 3d ' 4426 950 157 0.001 2.5 0.002 8 13
Combinsation Fv - Mx 2nd Trial
) Fx Axg Fer Axcr AFx
(kN) (kNm) (kN) (m) (kN) (m) ( (k)
Strength I-A 8088 -698 -116 -0.001 2.5 -0.001] - -1.8
Strength I-B 4964 -1499 247 -0.001 2.5 -0.003 2.4
Strength I1-A 5951 -587 97 0.000 2.5 -0.001| -1.1
Strength II-B _ 3742 -587 97 0.000 250 -0001] 0.7
Strength IH-A 6889 -1530 | -254 -0.001 2.5 -0.003| : 34
Strength 1II-B 5390 -897 -148 -0.001 25 -0.002* -1.5
Service [ 5091 -1173 -194 -0.001 2.5 -0.002) % -l -1.9
Service Il 5125 309 51 0.000 25 0001} .- 3 0.5
Extreme la 6362 2209 366 0.002 25|  0.004] o - .27 4.5
Extreme 1b 4381 2248 371 0002 . 25  -0004] .. -19] -3l
Extreme lc 6348 -428 =71 0.000 2.5 0001 . -5 -0.9
Extreme 1d 4426 | 390 . 64 0.000 2.5 0.001 -3 0.5
Extreme 3a 6362 3533 585 0.003 2.5 0.007 44 7.1
Extreme 3b 4381 -3571 -589 -0.003 2.5 -0.007 -3Q 49
Extreme 3¢ 6348 -987 -163 -0.001 25 -0,002 -12 -2.0]
Extreme 3d 4426 950 . 157 0.001 2.5 -0.002 F.Imé o561 1.3
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**Load Combinations at bottom of column considering Slenderness Effect

Combination Fv Mx Mx Mx My My My
' Vert. Trans, P-A Total Long. P-A Total
(kN) {kNm) (kNm) (kNm) {kNm) (kiNm) (kNm)
Strength I-A 8088 -698 -11 ~709 -974 -50 -1024
Strength I-B 4964 1459 -14 -1513 -1812 -57 -1869
Strength II-A 5951 -587 -7 -594 154 6 160
Strength II-B 3742 -587 -4 -591 154 4 158
Strength [II-A 6889  -1530 20 -1550] -1415 62| -1477
Strength I11-B 5390 -897 -9 -906 791 - 27 -818
Service [ 5091 1173 -12 -1185 -1086 -35 -1121
Service 11 5125 309 3 312 772 25 797
Extreme 1a 6362 2209 27 2236 512 21 533
Extreme 1b 4381 2248 -19] . ..2267 -509 14} - 523
Extreme lc 6348 -428 5| 433 2706 -109] 2815
Extreme 1d 4426 390 3 393 2702 751 2777
Extreme 3a 6362 3533 44 3577 765 3 796
Extreme3b 4381 -3571 -30 -3601 762 21 -783
Extreme 3¢ 6348 -987 -12 -999 -4145 -167 -4313
Extreme 3d . 4426 950 8 958 4141 115 4256|
LUMN DESIGN ~

1. Limit of Reinforcenment S.53.7.4.2

Minimum area of longitudinal reinforcement in column

Asfy/(Ag.fc)>=0.135 As> 0.020|m2

As/ Ag>=0.01 As> 0.020[m2

Maximum area of longitudinal reinforcement in column -

As/ Ag<=0.08 . As< 0.162|m2,

Trial Rebars: Ok As 0.058|m2

tlayers x72 =72 bars D32 @150 Asl 0.058|m2-
1layers x0 = 0 bars D25 @150 As2 0.000|m2

2. Interation diagram M-P Using Pca-Column software

**In Transverse Direction

§
12000
Vix (kN-m)

.......... F N SEUURN SEUUUUS SNSRI 1. 7: ;1) V0 AER U0t SO0 OO U SN A
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*#In Longitudinal Direction

'
-]
L= UL N
(=]
(=}

RS-

................................................................

- Mx (kN-m)
|
¢ gnéuo
R EEEL SR frosmmnammnaa 1
_ P =3036 kN .
3. Column Ties S.5.74.6,8.5.10.6.3, §5.10.11.4.1d - e
Bridge is in seismic zone . ' ) Sz 1
Area of concrete core measured out-to-out of ties Ac 1.818|m2
Tie diameter Dtie 16{mm2
Cross section area of 1 tie As-tr 0.0002|m2
Spacing of hoops . , 5 100|(mm
Length of reinfocement tie in 1 hoop - Ltie .. 5.00[m
Ratio of ties reinf. in one hoop/ volume of conc. core one pitch spacmg
ps = As-tr . Ltie / (Ac * spacing) ps 0.0056
Ratio of spiral reinf. To total volume of concrete core shall satisfy ‘ 8.57.4.6
ps>=0.45 . ( Ag/Ac - 1). f'of fy = Reql Reql 0.0038|0OK
S,5.10.11.3
x'l.llllb' L EUTY
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Transverse Reinforcement for Confinement at Plastic Hinges 5.5.10.11.4.1.d
For a circular column "]:applied”,"2:Not applied" 2
ps >=0.12 . f'c/ fy = Req2 Req2 0.0090[N/A
For a rectangular column

Rectangular hoop reinforcement shall satisfy
Either Ash >= (.30 . s.hc.f'c/ fy. [Ag/Ac -1] = Reql
or Ash>=(.12 . s.he.fc/ fy = Reqg2

In longitudinal direction "1:applied","2:Not applied" 1
Number of cross tie nt_x 2{ties
Total cross-sectional area of tie reinf, Ash_x 0.0004|m2
Core dimension of tied column : he_x 1.00]m
Rectangular hoop reinforcement shall satisfy Reql x 0.0003|m2
Reqg2 x 0.0009|m2
Conclude OK
In transverse direction
- Number of cross tie nt y -+ 4jties
Total cross-sectional area of tie reinf. Ash y 0.0008|m2
Core dimension of tied column ' he vy 1.90|m
Rectangular hoop reinforcement shall satisfy Reql ¥y 0.0005[m2
Req2 y © 0.0017[m2
Conclude 0K
Spacing of Transverse Reinforcement for Confinement S$.5.10.11.4.1e
Transverse reinforcement for confinement shall be:
* Provided at the top and bottom of the column over a length not less than the greatest of the
maximum cross-sectional column dimensions,one-sixth of the clear height of the column, or 450 mm;
Maximum cross-sectional column dimensions L1 2,00|m
1/6 of clear height of column L2 1.02{m
or 450mm . L3 0.45|m
Chosen value: L = max(L1,L2,L3) L 2.00{m:
* Spaced not to exceed one-quarter of the minimum member dimension or 100 mm center-to-center,
Spacing 0.10|m .

Column connections ' - ' 5.5.10.11.4.3
* Development length for all longitudinal steel shall be 1.25 times that required in 8.5.11 A

* Column transverse reinforcement, as specified in Article 5.10.11.4.1d, shall be continued for a distance
not less than one-half the maximum column dimension or 380 mm from the face of the column connection into
the adjoining member.

1/2 maximum column dimensijon L4 1.00tm
or 380mm ' LS 0.38Im
Chosen value: Le = max(1.4,1.5) Le ' 1.00{m
4. Shear Design
Direction Long.- X| Trans.-Y|Unit
Shear resistance factors v 1.0 1.0
Factored shear force in fongitudinal _ Vu 1820 1630{kN
Required shear capacity Vn = Vu/ ¢v , Vn 1820 1630[kN
Determine concrete shear capacity :
Minimum shear reinforcement will provided in cross section
Therefore o B 2.0 2.0
_ ) 45.0 ©45.0
Cross section equivalent height h 0.88 1.60|m
width b 1.60 0.88|m
d=h-cover-dlx d 0.79 1.51|m
dv =max(0.72*h; 0.9*d) : dv 0.71 1.36|m
Ve =min(0.083 . B . sqri(f'c) . bv. dv, 0.25.f'c.bv.dv) B Ve 1040 .. 1090]kN
Difference between required shear capacity and the capacity provided by concrete
is the minimum required capacity for shear reinforcements
Vs=Vn- Ve Vs 780 540[kN
In this case V¢ > Vn so shear reinforcement is no need ' . \
Stirtup diameter Ds 16 16
Number of stirrup legs / cross section o ns. 8 r”.“tg S201y—
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~ Vs=Vn-V¢ Vs 780 5401kN
In this case Ve > Vn so shear reinforcement is no need
Stirrup diameter Ds 16 16
Number of stirrup legs / cross section ns 8 8
Shear legs area Av 0.0016 0.0016|m2
Angle of inclination of shear reinf. to long, axis o a0 90|deg
Vs =Av, Ty, dv. (cot © + cot o). sina/ s § <= 0.59 1.63}m
Stirrup spacing used 5 0.10 0.10|m
Check minimum shear reinforcement requiirement OK OK
Av >=10.083. sqrt{f'c). bv. s/ fy = Req Req 0.0002 0.0001|m2
_ Check maximum shear reinforcement spacing requirement OK 0K
F = 0.1%fc*bv*dy F 3430 3597(kN
If Vu<0,1*fc*bv*dy  then Smax=0.8%dv <= 600mm
If Vu > 0.1*fc*bv*dy  then Smax=0.4*dv <= 300mm Smax 0.57 0.60)m
Interface shear transfer 8.5.8.4
Area of concrete engaged in shear transfer Acv 2.020[m?2
Area of shear reinforcement crossing the shear plane Avf 0.058|m2
~_For concrete placed against clean, hardened concrete with surface roughened
Cohesion factor specified in Article 5.8.4.2 C 0.7|MPa
Friction factor 18 1
For normal density concrete A ]
Nominal shear resistance of the interface plane shall be taken as
Vn=c. Acv + p. Avf fy Vn 24483 [kN
Vn<=072.f¢c. Acy Vn <= 12120[kN
Vn<=5.5. Acv.(1MPa) Vn <= 11110(kN
Norminal shear resistance Vn 11110[kN
Factor for shear friction 1.0
Factored shear resistance : Vr 11110|kN
Horizontal force at bottom of pier column Vu 1829|kN
Conclude QK

5. Control of cracking by distribution of reinforcement

Tensile stress in rebars should be satisfied equation: fs <= fsa = Z/[(dc.A)*1/3] and fs <= 0.6.fy

Direction Long.- X| Trans,-Y|Unit
 Existing condition for structrure 1,2or3 3 3

Crack width parameter Z 17500 17500|N/mm

Flexural moment Ms -1121 -1185]kNm

Axial thrust at service limit state Ns 5091 5091 kN

Cross section equivalent height h 0.88 1.60|m

width b 1.60 0.88|m

Concrete thickness from tension fiber to tension reinf, de 0.05 0.05[m

Concrete thickness from compression fiber to tension reinf. d 0.79 1.51|kN

Number of rebars N 12 9lbars

Area of rebars As 0.0096 0.0072|m2

Area of concrete assumed to participate with reinf,

A=2.dc.b/N A 0.0133 0.0098|m2
fsa 200 222|MPa
0.6fy 240 240|MPa

Min (fsa, 0.6fy) = f51 fsl 200 222|MPa

e = Ms/Ng+d-h/2 € 0.13 0.48|m

eld>1.15 e/d 1.15 1.15

j=0.74 +0.1(e/d) <09 j 0.86 0.86

i=1/(1-j.d/e) i 3.90 3.90

__Stress in rebars: fs = (Ms+Ns(d-h/2))/(As.j.i.d) fs 27 67|MPa
B Conclude 0K OK
Maximum width of crack: an = 0,076.p.fs.(dc. A)Y*(1/3) an 0.031 0.070{mm
Where B 0.174 0.174
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DA NANG - QUANG NGAI EXPRESSWAY PROJECT]Item, Eng. Date Sign.
FO09 - Bridge Design -
DETAIL DESIGN Check -
Pier Design - P1 Revise -
D:PILECAP DESIGN:
I PILECAP:DATA .- -
1.Load Combinations at Bottom of Pilecap
Longitudinal Transvesal
No Combinations Sign Fy Fax My Fuy Mx
{kN) (kN) (kNm) (kN) (kNsm)
1 Strength I-A Strla 10222 -268 -1510 971 - -893
2 Strength I-B Sirlb 6451 -250 -2306 147 -1800
3 Strength I[-A Str2a 8085 44 240 122 -824
4 Strength 11-B Str2b 5246 44 240 122 -824
5 * Strength HI-A Strla 9014 -207 -1847 180 -1876
6 Strength I1I-B Str3b 6895 -221 -1234 141 -1177
7 Service | Serl 7094 ~160 -1403 141 -1457
8 " Service III Ser3 7119 91 952 -26 366
9 Extreme 1a EQT Extla 8523 68 649 -52 3020
10 Extreme 1b EQT Extlb 5883 -71 -659 42 -3037|
11 Extreme Ic EQL Extlc 8477 -71 -4070 42 -514
12 Extreme 1d EQL Extld 5929 68 4060 -52 497
13 Exireme 3a CIT Ext3a 8523 148 1062 -1631 . 6792
14 Extreme 3b CIT - Ext3b 5883 -152 -1072 1621] - -6809
i5 Extreme 3¢ CTL Ext3c 8477 -1820 -7784 183 . -1354
16 Extreme 3d CTL Ext3d 5929 1817 7774 -193 1337
2. PileCap Material
' Normal concrete _
Compressive strength at 28 days age fc 30{MPa
Concrete elastic modulus Ec 27691|MPa
Reinforcement TCYN1651-2008; CBV-400
Yield strength fy 400[MPa
Reinforcement elastic modulus Es 200,000|MPa
Printed:2/1/2013
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3. Pilecap dimensions - piles arrangement

Pilecap dimensions Longitudinal : Bd 5.00|m
Transverse . "Bn 5.00|m
Height Hb 2.00(m
Distance from edge to transverse section ex . 1.50|m
longitudinal section ey 1.95|m
Soil on top of pilecap "1:consider","0:not consider" 1 hsoil 1.10|m
F 3
0 5000
3 : _
Fr) 4600
oy .
g
£
-]
&
>
g _ —
i z Longitudinal section
-5(;00 -4(;00 -3(;00 - : "

(]
o Vrim,,
IWDD 2000 § 3000 4000 5000

3. Piles Reactions refer to annex

1. One-way Shear capacity Check L - . 5.5.8
Critical shear section for one-way shear is located at distance dv from face of equivalent square column.
Estimated distance between internal flexural force components dv, we may take dv = 0.9*%de B
de = H - cover - dxl ' “de 1.81|m
. * dv_ 1.63|m
Shear force at critical section; soil on pilecap can be ignored
Considering of bouyancy "1:yes" "0:no" '
Transverse section Left side Right side
Reactions of piles Comb |PileNo | Reactionf Comb [Pile No Reaction
' 1 1 2925 1 3 2349]kN -
Strength I-A 2 2762|[Strength 1-A 4 2186|kN
Selfweight of pilecap o _
Load factor 1.25 1.25
bouyancy (1R : 24 - 24{kN
Total shear force at section 5710 4559
Printed:2/1/2013
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Longitudinal section Upper side Lower side
Reactions of piles Comb |Pile No Reaction| Comb |Pile No Reaction
1 1 2925 9 2 2397[kN
Strength I-A 3 2349|[Extreme 1a 4 2613 |kN
Selfweight of pilecap :
Load factor 1.25 1,25
bouyancy 1 -59 -59|kN
Total shear force at section 5214 4950

One-way Shear Design

Direction Long.- X{ Trans.-Y|Unit
Shear resistance factors dv : 0.9 0.9
Factored shear force in longitudinal Vu 5214 5710|kN
Required shear capacity Vn = Vu/ ¢v Vn 5794 63451kN
Determine concrete shear capacity
Minimum shear reinforcement will provided in cross section
Therefore B 2.0 2.0
B ] 45.0 45.0
Cross section height h 2.00 2.00|m
, width - ' b 5.00 5.00|m
d =h - cover - d1x d ' 1.81 1.81jm
dv = max(0.72*h; 0.9*d) - dv " 1.63 1.63|m
Ve =min(0.083 . B . sqrt(fic) . bv. dv, 0.25.f'c.bv.dv) Ve 7422 74221kN
Difference between required shear capacity and the capacity provided by concrete %
is the minimum required capacity for shear reinforcements _ ;i
Vs=Va - Ve ' vs | 0 0O[kN
In this case V¢ > Vn so shear reinforcement is no need
Stirrup diameter ‘ Ds 16 16f:"
Number of stirrup legs / cross sectlon ns’ o 9 ot
Shear legs area Av ‘ 0.0018 0.0018|m2
Angle of inclination of shear reinf, to long. axis o 90 90 |deg
Stirrup spacing used : 5 0.60 - 0.60im
Check maximum shear remfarcement spacing reqmrement OK 0K
F = 0.1*¢*bv*dv F - 24489 244891kN
If Vu < 0.1*fc*bv*dv _then Smax=0.8*dv <= 600mm '
~HVu>0.1*c*bv*dv then Smax=0.4*dv <= 300mm Smax 0.60 0.60|m

Printed:2/1/2013
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2.Two-way Shear capacity Design S.5.13.3.6.3
Assume the entire column vertical load needs to be carried at the perimeter.

Two-way shear is evaluated on a perimeter located dv/2 away from the face of the actual pier column.

The same dimension dv/2 is used to check two-way shear for a corner pile.

Column v.s Pilecap

Pier Column dimensions Longitudinal axis td 1.10{m
Transverse axis tn 2.00{m
Perimeter of two-way shear
b0 = (td+Hn)*2 + 4*dy b0 11.44|m
Compressive strength of pilecap concrete fc 30jMpa
Yield strength of rebar : fy 400fMipa

Section with transverse reinforcement

Norminal shear resistance shall be taken as

© Vn=Vc+ Vs <= 0.504.sqrt(fc). b0 . dv=Va
Ve =0.166 . sqrt(fc). b0 . dv

Vs=Av.fy.dv/s

Shear resistance of concrete . Ve 16983 |kN
Assumed stitrup diameter Ds _ 16{mm
Number of stirrap legs / cross section ns 9
Shear legs area Av 0.0018|m2
Stirrup spacing used 5 e 600fmm
Shear resistance of reinforcement Vs . 1979[kN
Va 51563 |kN
_ Vn 18962 |kN
Maximum reaction at bottom of column ' Vu 8088 [kN
Resistance factor for shear dv 0.9] -
Factored shear resistance . dv¥Vn 17066 kN
Punching shear check ' o N ‘ ' OoK| .

Conner pile v.s Pilecap

Pile diameter .- D - 1.00|m
Radius of critical section for two-way shear Rco = D/2 + dv/2 “Rco 1.32|m
Distance from pile center of conner pile to edge of pilecap al 1.00}m
Perimeter of two-way shear ' '
b0 = 2*al + 1/4*2*pi(}*Rco b0 4.07[m
Compressive strength of pilecap concrete fi 30|Mpa
Yield strength of rebar ' fy ‘400|Mpa

Section with transverse reinforcement
Norminal shear resistance shall be taken as
Vn = Ve + Vs <= 0.504.sqrt{f'c). b0 . dv=Va

Ve =0.166 . sqrt{fc). b0 . dv

Vs=Av. fy . dv/s

Shear resistance of concrete ' : Ve 6038 |kN
Assumed stirrup diameter . Ds 16 |mm
Number of stirrup legs / cross section . ns 8
Shear legs area Av 0.0016im2
Stirrup spacing used s 600[mm
Shear resistance of reinforcement Vs 1759|kN
Va 18332 |kN
Vn 7797 | kN
Maximum reaction at bottom of column Vu 38731kN
Resistance factor for shear : ov 0.9
Factored shear resistance ¢v*Vn 7017|kN
Punching shear check . OK
Printed:2/1/2013
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2.Bending Moment design - Longitudinal section

e0: distance from piles to edge
¢: distance from reaction to section
M*=N.e - M2 - Q3.Hb/2
Section _ |Long. Comb. 1 N Q3 M2 &0 c=gy-el) M*
Lower Strength [-A (kN) (ki) (kNm) (m) {m) (kN.m)
Pile number 1 2925 250 -101 1.0 0.95 2904
3 2349 -25 -101 1.0 0.95 2357
Distance - ey 1.95
Self. of pilecap 1.25 1 286 279 279
Soil on pilecap 1.30 1 -84 -82 -§2
Reaction from column '
RN —o___H[
Sum 4902 -49
Section  [Long.  |Comb. 7 . N Q3 M2 el e=ey-¢( VI*
Lower Service | - (kN) (kN) (kNm) (in) (m) {(kN.m)
Pile number ' 1 2150 -34 -154| 1.0 0.95 2231
3 1678 -34 -154 1.0 0.95 1782
Distance - ey 1.95
Self. of pilecap 1,00 1 286 279 279
Soil on pilecap 1.00 1 -84 82 -82
Reaction from column
LD e )
Sum 345 -69
Section  |Edng: - -|Comb. 15 N Q3 . M2 el e=ey-e0 M*
‘ Joper Extreme 3¢ (kN). (kN) {kNm) {m) (m) {kN.m)"
Pile number. ' 1 3873) -47 ~174 1.0 0.95 3899]
3 585 -47 -174 1.0 0.95 776|
Distance - ey 1.95 )
Self. of pilecap 1.25 1 286 -279 279
Soil on pilecap 1.30 i -84 ~82 -§2
" [Reaction from column _
Sum 408 -93 4314
_ Printed:2/1/2013
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M*=N.e + M2 + Q3,Hb/2
Section  |Long. Comb, 1 N Q3 M2 el e=gy-e0 M*
Lower Strength I-A (kN) (kN) (kNm) {m) {m) (kN.m)
Pile number- 2 2762 -25 -101 1.0 0.95 2498
4 2186 -25 -101 1.0 0.95 1951
Distance - ey _ 1.95
Self. of pilecap 1.25 1 -2.86 -279 =279
Soil on pilecap 1.30 1 -84 -82 -82
Reaction from column
o Q- H| M
Sum 4578 -49 4088
Section  |Lomg. ~ IComb. 7 N Q3 M2 e0 e=ey-e0 M*
Lower - Service I (kN) (kN) (kNm) (m) m) | (kN.m)
Pile number 2 1868 -34 -154 1.0 0.95 1587
4 1396 -34 -154 1.0 0.95 1138
Distance - ey : 1.95
Self. of pilecap 1.00 1 -286 =279 -279
Soil on pilecap 1.00 1 -84 -§2 -82
Reaction from column
R ol H[
Sam 2893 -69
Section |Lomg. - " {Comb. 16 N Q3 M2 ed . | e=ey-e0 | M
_ |Upper. Extreme 3d &N) [ &N | (Nm) {m) (m) (kN.m).
Pile number 2 -54 49 178 1.0 - 0.95 175
4 3224 49 178 1.0 0.95 3290
Distance - ey , 1.95 '
Self. of pilecap 0.90| 1 -286 -279 279
Soil on pilecap 0.90 1 -84 -82 -82
Reaction from column :
Sum 2799 98 3104
Printed:2/1/2013
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3.Bending Moment design - Transversal section

e0: distance from piles to edge
e: distance from reaction to section
M* = N.e - M3 + Q2.Hb/2
Section  |Trams.  |Comb. : 1 N Q2 M3 el e=ey-e( M*
Lower Strength I-A (ki) (kN) {kNm) (m) (m) (kN.m)
Pile number 1 2925 66 -54 1.0 0.50 1583
2 2762 66 -34 1.0 0.50 1502
Distance - ey 1.50
Self. of pilecap 1.25 i -286 -215 <215
Soil on pilecap 1.30 1 -84 -63 -63
Reaction from column
Sum 5316 132 2806
Section  [Tranms. Comb. .7 N Q2 M3 el e=ey-el) M*
Lower Service | (kN) (kN) (kNm) (m) (m) (kN.m)
|Pile number 1 2150 . 39 -4 1.0]. 0.50 1118
2 1868 39 -4 1.0 0.50 977
Distance - ey ' 1.50
Self. of pilecap 1.00 1 -286 -215 =215
Soil on pilecap 1.00 1 -84 -63 -63
Reaction from column-
Sum 364 78 1817
Section |Trams. [Comb. | ' 15 N 02 M3 g0 e=ey-el) M*
~ |Upper Extreme 3¢ (kN) (kN) | (kNm) (m) (m) (kN.m)
Pile number 1 3873 456 -521 1.0 0.50 2914
2 3653 456 -521 1.0 0.50 2804
Distance - ey 1.50
Self. of pilecap 1.25 1 -286 =215 -215
Soil on pilecap 1.30 1 -84 -63 63
Reaction from column ‘ '
Sum 7158 912 5439
M* = N.e + M3 - Q2.Hb/2
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Section  |Trans. Comb. 1 N Q2 M3 e e=ey-e0 M*
Lower Strength [-A (kN} (kN) (kNm) {m) (m) (kN.m)
Pile number 3 2349 66 -54 1.0 0.50 1054
4 2186 66 -54 1.0 0.50 973
Distance - ey 1.50
Self. of pilecap 1.25 1 -286 215 215
Soil on pilecap 1.30 1 -84 -63 -63
Reaction from column
Sum 4164 132 1748
Section  |Trams. - iComb. LT N Q2 M3 el e~ey-el M*
Lower = Servige I (kN) (kN) (kNm) (m) (m) (kN.m)-
Pile number 3 1678 39 -4 1.0 0.50 796
4 1396 39 ~4 1.0 0.50 655
Distance - ey 1.50 : .
Self. of pilecap 1.00 1 -286 215 215
Soil on pilecap 1.00 i -84 -63 -03
Reaction from column ,
A ) B M
Sum 270, 78 1173
Section  |Trans.. - [Comb. 116 N Q2 M3 e e=ey-e0 M :
Upper . . . Exireme 3d (kN) (kN) (kNm) (m) (m) (kN.m) -
Pile number 3 3017 -454 - 516 1.0]  0.50 2478|
4 3224 -454 516 1.0 0.50 25821
Distance - ey 1.50 i
Self. of pilecap 0.90 1 -286 215 215
Soil on pilecap 0.90 1 -84 -63 -63
Reaction from column ] |
Sum 5870 -907 4783
Printed:2/1/2013
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DA NANG - QUANG NGAIL EXPRESSWAY PROJECT Ttem. Lng. Date. Sign.
FO0Y - Bridge Design
DETAIL DESIGN Check
CHECK PILE CAP - LONGITUDINAL DIRECTION Revise
TITCN272.05 ARSITTO LRFD 2nd - 1998
( REINFORCEMENT CHECKING - PILE CAP |
MATERIALS
NORMAL CONCRETE b
f'c Compressive Strength of concrete a1 28 days Mpa 30 N Aps 2z, ;g;“ -
(B3 Modulus of Elasticity Mpa 27691 }3] TOmbe® | [
I Modulus of Rupture Mpa 3.5 — > "
e Unit weight of concrete kN/m3 24.5 L g e — T
PRESTRESSING STEEL  bw | w»
pu Tensile strengeth of prestressing steel Mpa 1368 = ‘E’Lk‘n" S
py Yield strengih of presiressing steel Mpa 1670
Ep Madulus of Elasticity Mpa 197000 Aps
REINFORCEMENT As
Ty Yield strength Mpa 400 . AN | | Apsps
Es Modulus of Elasticity Mpa 200000 S &= LYyl - Asls
e Ratio Es/E¢ 7
Sign Parameters Unit Section - Longitudinal section
Lower |  Lower | Lower |
INTERNAL FORCES AT SECTIOIN
o Combination Strength Service Extreme
Qu Shear kN 002 3457 4087
Mu Flexural Moment kNm 4900 3652 4314
Nu Axial load kN ] 0 ¢
Tu Torsional Moment kN 1) 0 ¢
FLEXURAL MOMENT CHECKING
H Scction height m 2.000 2.000 2,000
d's Dis. From comyp. fiber to centroid of comp. Reinf m 0.085 0.085 0.213
dix Dis. From tens. liber to centroid of tension Reinf m 0213 0.213 0.085
Cover to reinf m 0.030 0.050 0,050
_.ds Dis. I'rom comp. fiber to centroid of tension Reinf m 1.788 1.788 1.945
d'ps Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000 0.000 0.000
dixp  |Dis. From tens. fiber to centroid of tension prestressing steel m 0.000 0.000 0.000
dps Dis, From comp. fiber to centroid of tension prestressing steel m 2.000 2.000 2.000
b Width of the compression face of member m 3.000 5.000 5,000
bw Web width or diameter of a circular section n 5.000 5.000 5.000
hf Compression flange depth m 0.000 0.000 0.600
Iz Motnent of inertia of section mé 31333 3.333 3333
Ame Section area m2 10.000 1.000 10.000
Steel choice
Tension Reinforcement Number bars 33 33 33
As Diameter mim 25 25 25
Arca m2 0.01620 0.01620 0.01620
Compression Reinforeement Number bars 33 33 33
As Diameter mm 20 20 20
Area m2 0.01036 001036 001036
Shear reinforcement Number bars 9 9 9
Ale Diameter mm 16 16 16
Area m2 0.00182 0.00182 0.00182
[} Resistance factors for flexure 5.54.2 0.90 1.00 1.00
v Resistance factors for shear 0.90 1.00 1.00
#n Resistange Factors for axial force 1.00 1.00 1.00
p1 Stress block factor 0.836 0.836 0.836
c Dis, Between centroid and top fiber m 0.022 0,022 0.022
_ For T section behavior mn 0.022 0.022 0.022
For rectangular section behavior m 0.022 0.022 0,022
ipe Eftective stress in the prestressing steel afler losses Mpa e 116 1116
ps Aver. stiess in pres. steel at the time for which the nominal resistance Mpa 1854 1854 1854
K Factor depends on type of P.S, Low relaxation strand k = 0.28 0.28 0.28 0.28
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o Depth of equivalent stress block m 0,018 0.018 0.018
_____ de Corvesp. effective depth from extremne comp, fiber
to centroid of tensile force in the tensile reinf. m 1,788 1.788 1915
~ Mn Nominal resistance kNm 11211 11211 11509
Mr Factored reistance kNm 10090 11211 11509
Mu Flexual moment kNm 4900 3652 4314
(5.7.3.2} |Flexural moment Cheeking QK| OK oK
o |Limits for reinforcement
- olde Maximum reinforcement 0.01 0.01 0.01
Maximum reinforeement Checking <=0.42 OK OK OK
1.2%*Mcr  |Craking moment kNm 6978 6978 6978
(5.7.3.3.2)  [Checking Mr>=min{1.2Mcr,1.33Mu) OK 0K OK
{6.7.3.4) |Conctrol of eraking by distr, of veinf for RC member- Check? No Yes No
Existing condition for structrure 1,20r3 3 3 3
de Concr. thickness fro. Tens. fiber to tens. reinf ncarest m 0.063 0.063 0.063
¥4 Crack width parameter Nimm 17500 17500 17500
_ A |Arca of coner., with same centroid as tens. Reinf m2 0.019 0.01% 0.019
Isa Value Mpa 165 165 165
06ty Mpa 240 240 240
Tensil siress in reinf  Min{fsa, 0.6t} Mpa 165 165 165
X Dist. From compression fiber to centroid m - 0.263 -
ld Arm m - 1.70 -
ler Moment of inertia of the cracked section md - 0.296 -
fs Teusile stress in reinforcement fs = Msls / {As*].d) Mpa - 133 -
Checking for control eracking fs<fsa N.a DK N.a
(5.10.8.2) [Shrinkage and temperature Reinfocement {side distribution)} .
Areq  |Area of required reinfl m2 0.00127 0.00127 0.00127
Distribution on sides 116 m2 0.00141 0.00141 0.00141
Required Spacing not larger than m 0.45 0.45 0.45
Checking OK OK 0K
SHEAR AND TORSION CHECKING
B lactor indicating diag. cracked concr, to tension 1.9 2.1 2.0
0 Angle of inclination of diagonal compressive degree 41,79 38.94 40.40
o Angle of inclination of transv. reinf. to long, Axis degree 20 90 90
by |Efective web width as minimum web width - in dv m 5.000 5.000 3.000
v ElTeetive shear depth m 1.778 1,778 1.906
(de - a/2) m 1,778 1.778 1.906
5 Spacing of slinrups m 0.600 0.600 0.600
_neat Amount of bars in spacing S bars 9 9 9
Av Shear reinf arca in spacing 5 m2 0.0013 0.0018 0.0018
8 Assume depree 4179 38.95 40.39
v Shear stress in concrete kN/m2 613 389 429
fpo Parameter taken as modulus of elasticity of presiressing tendons Mpa 1116 1116 1116
e, Strain in tensile reinforceiment 1.70E-03 1.29E-03 1.44E-03
if ex<0, multiple with reduce factor - - -
Strain checking <=2.00E-3 Ok Ok Ok
i Ralio of shear stress and f'c 0.020 0.013 0.014
B Final value 14 2.1 2.0
0 Final value degree 41.79 38.94 40.10
Ve Nominal shear resistance provided by tensile stresses in the concrete kN 7517 8350 8594
Vs Shear resistance provided by shear reinforcement kN 2412 2668 2714
Vp Component in the direction of the applied shear of the effective P.§ kN 0 0 i}
Vil V=Vt Vs+Vp kN 9929 11017 11309
Vn2 Vn2 kN 66688 66688 71469
Vn Nominal shear resistance Vin=min{¥nl,¥n2) kN 9929 11917 11309
Ve Factored shear resistance kN 8936 11017 11309
Vu Shear kN 4902 3457 4087
_(5.8.2.7) |Shear checking 0K OK OK
Region requiring transverse reinf Checking Need No need No need
0. 1*fc*bv*dv kN 26675 26675 28588
Smax m 0.60 0.60 0.60
Maximum spacing Smax OK - -
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DA NANG - QUANG NGAT EXPRESSWAY PROJECT ltem. Eng. Date. Sign.
FO09 - Bridge Design
DETAIL DESIGN Check
CHNECK PILE CAP - TRANSYERSAL DIRECTION Revise
22TCN272-05; AASHTO LRFD 2nd - 1998
| REINFORCEMENT CHECKING - PILE CAP |
MATERIALS
NORMAL CONCRETE b
fig Compressive Strength of concrete at 28 days Mpa 30 s A w B
lic Modulus of Elasticity Mpa 27691 .._[ <SEE ;'L‘l . &1
¥ Modulus of Rupture Mpa 3.5 = o l S
g Unit weight of concrete kN/m3 24.5 Tewoghs Lol — - — 2
PRESTRESSING STEEL
fpu Tensile sirength of prestressing steel Mpa 1860 = &l @
Ipy Yield strength of prestressing steel Mpa 1670
Ep Modulus of Elasticity Mpa 197000 pps.
REINFORCEMENT
Iy Yield strength Mpa 400 As\ Apsps
s Modulus of Elasticity Mpa 200000 3 = A ::\a(s
nc Ralio Es/Ec 7 o1
Sign Parameters Unit Section - Transverse seetion
Lower I Lower | Lower | |
INTERNAL FORCES AT SECTIOIN
Combination Strength Service, Exlreme
Qu Shear kN 3316 3648 7158
Mu Flexural Moment kiNm 2806 1817 5439
Nu Axial load kN i} 0 0
Tu Torsional Mement kiNm O ¢ {
FLEXURAL MOMENT CHECKING
H Seetion height m 2.000 2.000 2,000
d's Dis. From comp. fiber to centroid of comp, Reinf in 0.085 0.085 0.214
dix Dis. From tens. fiber to centroid of tension Reinf m 0.214 0.214 0.085
Cover to reinf m 0.050 0.050 0.050
ds Dis. From comp. fiber to centroid of tensicn Reinf m 1.786 1.786 1.915
d'ps Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000 0.000 0.000
dixp Dis. From tens. fiber to centroid of tension prestressing steel m 0.000 0.000 0.000
dps Dis. From comp. fiber to centroid of tension prestressing steel m 2,000 2.000 2.000
b Width of the compression face of member m 5.000 5.000 5.000
bw Web width or diameter of a cireular section m 5.000 5.000 5.000
ht Compression flange depth m 0.000 0.000 0.000
Iz Moment ol ingttia of section mé 3333 3.333 3.333
Ame Section area m2 10.000 10.000 10.000
Steel choice
Tension Reinforcement Number bars 13 33 33
As Diameter mm 18 28 28
Area 2 0.02033 0.02033 0.02033
Compression Reinforcement Number bars 33 33 33
A's Diameter mm i) 20 20
_ Area m2 0.01036 0.01036 0.01036
Shear reinforeement Number bars 9 9 9
Alc Diameter L 16 16 16
Arca m2 0.00182 0.00182 0.00182
b Resistance factors for flexure 5.54.2 0.90 1.00 1.00
v Resistance factors for shear 0,90 1.00 1.00
$n Resistance factors for axial force 1.00 1.00 1.00
p Stress block factor 0.836 0.830 0.836
_c Dis. Between centroid and top fiber m 0.037 0.037 0.037
For T section behavior m 0.037 0.037 0.037
For rectangular section behavior m 0.037 0.037 0.037
fpe Effective stress in the prestressing steel after losses Mpa 1116 1116 1116
fps Aver, stress in pres. steel at the time for which the nominal resistance Mpa 1850 1850 1850
k Factor depeids on type of P.S, Low relaxation strand k = 0.28 0.28 0.28 0.28
Page:1/2
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..a Depth of equivalent stress block m 0.031 0.031 0.031
e Corresp. eftective depth from extreme comp, fiber
1o centroid of tensile force in the tensile reinf. m 1.786 1.786 1.915
Mn Nominal resistance kNm 14108 14108 14622
Mr Iactored reistance kNm 12697 14108 14622
Mu IFlexual moment kNm 2806 1817 5439
(5.7.3.2) |Flexural moment Checking OK) K OK
Limits for reinforcement
_cide Maximum reinforcement 0.02 0.02 0,02
Maximum reinforcement Checking <=0.42 0K 0K OK
1.2%Mer [Craking moment kNm 7033 7033 7033
(5.7.3.3.2) |Checking My>=min{1.2Mcr,1.33Mu) OK 0K QK
(5.7.3.4) |Conctrol of craking by distr. of reinf for RC member- Check? Mo Yes No
- Cxisling condition for structrure 1,2ord 3 3 3
de_|Concr, thickness fro. Tens. fiber o tens. reinf nearest m 0.064 0.064 0.064
- Z Crack width parameter Nimm 17500 17500 17500
A Area of conet. with same centroid as tens. Reinf m2 0.019 0.019 0.019
fsa Value Mpa 163 163 163
0.6%fy Mpa 240 240 240
Tensil stress in reinf  Min{fsa,0.6fy) Mpa 163 163 163
X Dist. From compression fiber to centroid m - 0.292 -
Jd Arm m - 1.689 -
ler Moment of inertia of the cracked section mé - 1362 -
fs Tensile siress in reinforcement fs = Msls / (As*].d) Mpa - 53 -
Checking for control eracking fs<fsn N.a OK Na
(5.£0.8.2) [Shrinkage and temperature Reinfocement (side distribution)
Argq  |Area of required reinf m2 0.00127 0.00127 0.00127
Distribution on sides 7 D6 m2 0.00141 .00141 0.00141
Required Spacing not larger than m 0.45 0.45 045
Checking OK OK 0K
SHEAR AND TORSION CHECKING
p Factor indicating diag. cracked coner, to tension 2.1 2.3 1.9
0 Angle of inclination of diagonal compressive depree 38.21 34.78 41.76
o Angle of inclination of transv. reinf, to long. Axis depree 2 90 K
by Effective web widih as minimum web width - in dv m 5.000 5.000 5.000
dv Effective shear depth ) m 1.770 1.770 1.899
(de - al2) m 1.770 1.770 1.899
s Spacing of stitrups m £.600 0.600 0.600
neal Amount of bars in spacing 8 bars 9 9 9
Av Shear reinf area in spacing S m2 0.0018 0.0018 0.0018
0 Assume depree 8.20 3479 41.76
v |Shear stress in conerete kN/m2 667 412 753
fpo Parameter taken as modulus of elasticity of prestressing lendons Mpa 1116 1116 1116
o, Strain in tensile reinforcement 1,22E-03 8.98E-04 1.69E-03
if ex<0, multiple with reduce factor - - -
Strain checking <=2.00E-3 Ok Ok Ok
e Ratio of shear stress and f'e 0.022 0.014 0.025
B Final value 21 2.3 L9
0 Final value degree 38.21 3478 41.76
Ve Nominal shear resistance provided by tensile stresses in the concrete kN 8477 9203 8042
Vs Shear resistance provided by shear reinforeement kN 2726 3090 2578
Vp Component in the divection of the applied shear of the effective P.8 kN 0 0 0
Vaul Yul=VetVs+V)p kN 11203 12293 10629
Vo2 Ve kN 66389 66389 71226
¥n Nominal shear resistance Vo=min{Vnl,Vn2) kN 11203 12293 10620
Vi Factored shear vesistance kN 10082 12293 10620
Yu Shear kN 5316 3648 7155
(58.2.7) |Shear checking 0K QK| 0K
Region requiring transverse reinf Checking Need No need Need
0.1%f'c*bv*dv kN 26556 26556 28491
Smax m 0.60 0.60 0.60
Maximum spacing Smax OK - 0K
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DA NANG - QUANG NGA1EXPRESS WAY PROJECT |Item. Eng. Date Sign.
FO09 - Bridge Design -
DETAIL DESIGN Check -
Pier Design - P1 Revise -

1. PILECAP D,

1. PileCap Material

Normal concrete
Compressive strength at 28 days age fic 30{MPa
Concrete elastic modulus Ec 27691|MPa
Reinforcement TCVN1651-2008; CBV-400 - : et IR
Yield strength fy 400[{MPa
Reinforcement elastic modulus ‘ Es 200,000|MPa
| Face of column (converted rectangular section)
! A2 =
—
: ™~ .
eb ! Al/2 !
| .
b — 5
// 'I // '
/ ’ / |
I * /"r ! /, )
n. /) o5 |
/ AL S e f
7/ ’, \a;/ 0039 :
o] N 1 t
T g i Pk} j
I 1 T [
: ‘ :_ _(merted rectangular section)
Lb |
Lo
2, Strut and tie - Checking :
Direction Long.- X| Trans.-Y|Unit
Height of pilecap - Hb 2.00 2,00|m
Pilecap width in direction Wpe . 5.00 5.00jm
Pile diameter D 1.00 1.00|m
Distance from C.L of outer pile fo face of pllecap Lo 1.00 1.00[m -
Column width in direction W 2.00 1.10{m
Distance from design section to face of pilecap el 1.50 1.95|m
Distance from C.1 of outer pile to design section Arm 0.50 0.95im
Pilecap should be design as strut and tie model? Yes or No Yes ~ Yes
Converted rectangular of pile : Lb (.89 0.89|m
Column section area Acol 2,02 2.02|m2
Converted rectangular of colum in direction Wb 1.84 1.01jm
Dist. from converted rect. of column to face of pilecap eb 1.58 2.00[m B
Dist. from converted rect. of pile to face of pilecap L1 0.56 0.56|m




Ha/2

Dist. from C.L of tension rebars to bottom of pilecap 0.167 0.1831m
Distance from top of tenision tie to to of pilecap H1 1.67 1.63|m
Inclined angle of compression strut 0 58.40 48.65|deg
Reaction of outer piles row R_EXT 4087 7155|kN
R _TLS 4902 5316|kN
R_SLS 3457 3648 kN
Compression strut Checking
Strut dimension ~ Thickness tc 0.93 0.91im
Width: Wstr=np . Lb Wes 1.77 1.77\m
Number of pile in outer row ‘np 2.00 2.00|piles
Area of strut section: Acs = tc, Wces Acs 1.65 1.61[m2
Resitance factor ULS i) 1.00 1.00
Resitance factor SLS _ ) 0.70 0.70
Compression force in sttut - C=T/cos® EXT 5756 9531 |kN
Compression force instrut -C=T/cos® ULS 4798 70821kN
Strain in tension tie €S 0.0009 0.0015
el = gs + (gs + 0,002), Cotgb el 0.0027 0.0047
Limiting compressive stress fen 23.72 18.82|MPa
Rebars area of compressive strut Ass 0 0|m2
Resistance of compressive strut: Cr = §.{fcu.Acs + fy. Ass] EXT  Cr 39094 30253|kN
Resistance of compressive strut: Cr = ¢.[fou.Acs + fy. Ass]ULS . Cr 27366 21177{kN
Conclusion Ok Ok
Tension tie Checking :
Tension tie force - T =R / tan6 T _EXT 2514 6297 kN
. ' T ULS 3016 4679kN -
Resitance factor EXT b 1.00 1,00f -
Resitance factor ULS . ¢ 0.90 0.90
Resistance of tension Tie: Pr = ¢.fy.As '
Area of required rebars for tie EXT As> 7540 15743 [mm2
Area of required rebars for tie ULS As> 6984 12996 |mm?2
Trial number of rebars . '
Long. - X 33 bars D25 @150 As 16203 mm2
Trans, - Y 33 bars D28 @150 As 20328 |mm2
Conclusion Ok Ok
Node region Checking ,
Limiting compressive stress feu 16 16(MPa
Compressive stress at node P/Acs 2.97 4.451kN
Conclusion Ok 0Ok




SPACE PILE FOUNDATION ANALYSIS PROGRM

PROJECT: N

Turbo BASI

009-P1

INITIA DATA

En = 0.00 Ax =

E v.uon = 2822779 E r.u

COM

B.

[P R RS T I S SURE X AP

10
11
12
13
14
15
16

Lo

0.0

COMB.

OO W N

Mg = 0 (t/m4) M

LOAD
Hx Hy

-27.00 l¢.00 1
-25.00 15.00
4.00 12.00
4.00 12.00
-21.00 18.00
-23.00 14.00
-16.00 -14.00
9.00 -3.00
7.00 -5.00
-7.00 4.00
=7.00 4.00
7.00. -5.00

15.00 -166.00
~15.00 165.00

186.00 . 19,00
185.00 -20.00
PROPERTIE
H Bpx Bpy

0 25.00 1.620 1.620

PILE COOR

PILE X Y

1 ~1.50 -1.

2 -1.50 1.

3 1.50 c-1.

4 1.50 1.
X ¥

-0.00240 0.00006
-0.00274 -0.00017
0.00036 0.00021
0.00036 0.00021
-0.00225 -0.00004
-0.00201 0.00013

c

5.00 By = 5.00 Cz = 2.00
on = 2822779 E v.nen = 2822779 E r.nen =
d = 0 (t/md) m= 400 (t/m4)
COMBINATIONS
P M2 My Mz
042.00 - 91.00 -154.00 0.00
658,00 183.00 -235,00 0.00
824,00 84.00 24,00 0.00
535,00 84.00 24,00 - 0.00
919.00 191.00 -188.00 0.00
703.00 120.00 -126.00 0.00
723.00 149.00 -143.00 0.00
726.00 -37.00 97.00 0.00
869.00 -308.00 66.00 0.00
600.00 310.00 -67.00 0.00
864.00 52.00 -415.00 0.00
604.00 -51.00 414.00 0.00
869.00 -692.00 108.00 0.00
600.00 694 .00 ~109.00 0.00
864.00 138.00 =793.00 0.00
604.00 -136.00 792.00 .00
S OF PILES
A B Cday Fo Io Po Co Ct
1.00 0.000 0.000 0¢.785 0.049 0 - 100000 50000
n t .
nt
n t
D.
Phi Xi
50  0.000 0.00
50  0.000 0.00
50 0.000 0.00
50 0.000 0.00
DISPLACEMENTS
Z Fix Fiy Fiz
0.006254 0.000132 -0.000470 0.000000
0.003949 0.000295 -0.000626¢  0.000000
0.004946 0.000107 0.000072 0.000000
0.003211 0.,000107 0.000072 0.000000
0.005516 0.000295 -0.000507 0.000000
0.004220_ 0.000170 -0.000389 ~0.000000

2822779
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-0.

0.
0.

~-0.
-0.

PILE CCMB,

1

WU Wk

= e
B W e O

15

00171
00106
00077
00077
00272

.00272
.00146
.00146
.01503
.01497

298,12
222.04
208.16
135.91
279.80
210.70
219,20
162.08
168.19
199.79
277.43

90,18
166.62
201,37
394.77
-26.68
281.58
185.21
194.83
122.58
243.00
189.46
190.46
169.55
244,34
122.43
266.78

99.87
229.47
137.31
372.37

-5.50
239.42
143.79
217.17
144.92
216,50
162.04
171.04
193.45
190.16

177.57

165.22
202.13
205.03
162.69

58.63
307.50
222.88

£ 106.96

-0.00004
0.00004
0.00144

~0.00151

-0.00006
0.00000

~0.00558
0.00551
0.00031

~0.00038

FORCES ON PILES

Q2

6.75
6.25
~1.00
~1.00
5.25
5.75
4.00
-2.25
~1.75
1.75
1.75
~1.75
-3.75
3.75
46.50
-46.25
6.75
6.25
-1.00
-1.00
5.25
5.75
4.00
-2.25
-1.75
1.75
1.75
-1.75
-3.75
3.75
46.50
-46.25
6.75
6.25
-1.00
-1.00
5.25
5.75
4.00
-2.25
-1.75
1.75
1.75
-1.75
~3.75
3.75
46,50
-46.,25
6.75
6.25

.004340
.004358
.005216
.003601
.005186
0.003625
0.005216
0.003601
0.005186
0.003625

oo oo

Q3

-2.50
-3.75
-3.00
-3.00
-4.50
-3.50
-3.50

0.75
1.25
-1.00
-1.00
1.25
41.50

-41.25

-4.75

5.00
-2.50
~3.75
~3.00
~3.00
~4.50
-3.50
-3.50

0.75

1.25
-1.00
~1.00

1.25
41.50

-41,25

-4.75

5.00
-2.50
-3.75
-3.00
-3.00
-4.50
-3.50
-3.50
0.75
1.25
-1.00
-1,00
1.25
41.50
~41.25
~4.75
5.00
-2.50
-3.75

0.000230
-0.000060
~0.000609

0.000619

0.000085
~0.000078
~0.000503

¢.000513

0.0060179
~0.000170

M1

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
¢.000
0.000
0.000
0.000
0.000
0,000
0.0600
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
G.000
0.000
0.000
0.000
0.000
0.000
0.000
6.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

-0.000385
0.000251
0.000176

-0.000178

-0.000898
0.00089%¢
0.000307

~-0.,000310

-0.002682
0.002674

M2

-10.346
-18.126
~11.003
-11.003
-20.148
-14.070
-15.696
3.648
19.888
-19.475
-5.013
5.481
125.862
-125.450
~17.702
18.114
-10.346
-18.126
-11.003
-11.003

. -20.148

~14.,070
-15.696
3.648
19.888
-19.475
-5.013
5.481
125.862
-125.450
~17.702
18.114
-10.346
-18.126
-11.003
-11.003
~20.148
-14.070
-15.696
3.648
19.888
-19.475
-5.013
5.481
125.862
~125.450
-17.702
18.114
~10.346

-18.126 °

.000000
. 000000
. 000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

CoOoO o OO OO0

M3

-5.530
0.060
0.753
0.753

-0.477

-5.001

-0.376

-0.717

-0.028
0.084

19.591

-19.535
1.814
-1.758
-53,110

52,641

-5.530
0.060
0.753
0.753

-0.477

~5.001

-~0.376

-0.717

-0.028
0.084

19.591

-19.535
1.814

-1.758

~53,110

52.641

-5.530
0.060
0.753
0.753

-0.477

-5.001

-0.376

-0.717

~0.028
0.084

19.591

-19.535
1.814
-1.758
-53.110

52.641

-5.530
0.060

FO09 bridge - Pier Pl
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Nmin
Nmax
O2max
Q3max
" Mlmax
MZmax
M3max

PI

Lo o WP

l—l'
o

11

13
14
15
16

WO W

10

12
13
14
15
186

LE

[ R S S R SN

coM

16
15
15
13

1
13
15

-1
1

203.84
131.59
17¢.70
140.80
142.30
200.92
266.31
100.21
154.57
211.82
267.88
98.63
37.23
328.68 -

B. N

-26.68
394.77
394.77
l66.62
298.12
le6.62
394.77

CHECKING

-1.00
-1.00
5.25
5.75
4.00
-2.25
-1.75
1.75
1.75
-1.75
-3.75
3.75 -
46.50
46.25

-3.00
-3.00
~4.50
~3.50
~3.50

0.75

1.25
-1.00
-1.00

1.25
41.50
41.25
-4.75

5.00

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000 -
0.000
0.000

SUMMARY OF FORCES

Q2

~-46.25
46.50
46.50
-3.75
6.75
-3.75
46.50

CALCULATI

Q3

5.00
-4.75
-4.75
41.50
-2.50
41.50
~4.75

M1

0.000
0.000
0.000
0.000
0.000
0.000
0.000

IN COMPBRISON WITH INITIA LOAD MATRIX

27.00
25.00
4.00
4,00
21.00
23.00
16.00
9.00
7.00
-7.00
-7.00
7.00
15.00 -
15.00
86.00
85.00

10.00
15.00
12.00
12.00
18.00
14.00
14.00
-3.00
-5.00
-4.00
4.00
-5.00
166.00
165.00
1s.00
~20.00

1042.00
658.00
824.00
535.00
915.00
703.00
723.00
726.00
86%.00
©00.00
864.00
604.00
869.00
600.00
864.00
604.00

91.00
183.00
84.00
84.00
191.00
120.00
149,00
-37.00
-308.00
310,00
52.00
-51.00
-692.00
694.00
138.00
~136.00

~11.003
~11.003
-20.148
-14.070
-15.696
3.648
l9.888
-19.475
-5.013
5.481
125,862
125,450
=17.702
18.114

M2

18.114
-17.702
-17.702
125.8862
-10.346
125.862
=17.702

-154.00
-235.00
24.00
24.00
-188.00
-126.00
~143.00
97.00
66.00
-67.00
-415,00
414.00
108.60
~109.00
-793.00
792.00

0
0
-0
-5
-0
-0

-0.
.084
19.
-19.
.814
=1
~-53.
52,

.153
1853
«477
.001
.376
.717

028

591
535

158
110
641

M3

52.641
-53.110
-53.110

1.814

-5.530

1.814

=-53.110

0.00
0.00
0.00,
0.00:
0..00
0.00

0.00- .
0.00..

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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DA NANG - QUANG NGAI EXPRESSWAY PROJECT  |ltem. Eng, Date Sign.
FQ09 - Bridge Design -
DETAIL DESIGN Check -
Picr Design - P1 Revise -
E.BORED PILE DESIGN
[. BORED PILE DATA
1.Load Combinations at top of bored pile
Longitudinal Transvesal
No Combinations Sign Fy Fux My Fuy Mx
(kN) {kN) (kN+m) (kN) (kN'm)
1 Strengthla 2925 -66 54 25 101
2 Servicel 2150 -39 4 34 154
3 ExtremeZc 3873 -456 521 47 174
4 _ Exireme2d -262 454 -516 -49 -178
5
6
2. Bored pile Material
Normal concrete
Compressive strength at 28 days age f'e 30|{MPa
Concrete elastic modulus Ec 27691|MPa
___ Reinforcement TCVN1651-2008; CBV-400
Yield strength fy 400{MPa
Reinforcement elastic modulus Es 200,000|MPa
3. Bored pile Section
Pile diameter D 1.00|m
Section area A 0.785|m2
Moment inertia Ix 0.049|m4
Iy 0.049|m4
Radius of gyration of gross concrete section; r = sqrt(I/A) X 0.250|m
ry 0.250|m
II. PILE DESIGN
1. Limit of Reinforcement 5.5.74.2
Minimum area of longitudinal reinforcement in column
As.fy/(Ag . fc)>=10.135 As> 0.008|m2
As/ Ag>=0.0] Asz 0.008|m2
Maximum area of longitudinal reinforcement in column
 As/Ag<=0.8 As < 0.063|m2
Trial Rebars: Ok As 0.012|m2
B 1ayers x 20 =20 bars D28 150 Asl 0.012|m2
Printed: 7/26/2013
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2. Interation diagram M-P
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**In Both Direction

S = 3000 - My (KN-m)- - -

| | | R T I | - T~~~ r=—==1
1 1 1 1 1 ] | 1 1 1 1 1
1 I 1 1 1 ] 1 1 1 1 1 1
1 1 1 1 1 1 1 [} 1 1 1 |
| r==-=-=-- | | I I T--=77 [ T " | a
1 1 1 I 1 [} 1 1 1 1 I 1
1 1 1 1 1 | 1 i 1 1 I 1
: _____ :_ _____ : 1 1 : 2000 | 1 : 1 | |
| l I | I
| I | I M _ 1 1
1 1 1 1
1 ] 1 3
1 | 1 ]
_ | S 1 [}
1 1 1 1
1 ] 1 1
P b | |
I 1 ! 1
I 1 b 1
: | | I
30:00 : 2600 ! . .
1 1 1 i 1
| | I===-- (| b i e -
I i 1 1 | 1 1
1 | 1 1 1 [} 1
1 3 1 1 1 [} 1
| rTT T T [ 3 T-——7~ | |
I | | t l | |
L R VoY __ | Ao | |
1 I | I 1 1
i 1 1 ] 1 |
[l 1 i 1 1 1
| B | ) R L | I |
! 1 1 1 | I
H 1 1 1 | t
} 1 1 1 | 1
| L____ . d e | S A
I 1 1 1 ] 1
1 1 1 1 t 1
1 1 1 I 1 1
P=-404 kN
3, Column Ties S.5.7.4.6,5.5.10,6.3,85.10.11.4.1d - ¢
Bridge is in seismic zone Sz 1
Area of concrete core measured out-to-out of ties Ac 0.622}m2
Tie diameter Dtie 14 |mm?2
Cross section area of 1 tie As-tr (.0002|m2
Spacing of hoops 5 75]mm
Length of reinfocement tie in 1 hoop Ltie 2.78|m
Ratio of'ties reinf. in one hoop/ volume of conc. core one pitch spacing
ps = As-tr . Ltie / (Ac * spacing) ps 0.0090
Ratio of spiral reinf. To total volume of concrete core shall satisfy 85.5.74.6
ps >=0.45 . (Ag/Ac - 1). f'e/ fy = Reql Reql 0.0089|0K
" Transverse Reinforcement for Confinement at Plastic Hinges 5.5.10.114.1.d
For a circular column "1:applied","2:Not applied" 1
_ ps>=0.12 . fe/ fy = Req2 Req2 0.0090|0OK
Length distributed spiral with pitch 75mm below pilecap Ldis 1.50|m
4. Shear Design
___ Shear resistance factors dv 1.0
~_ Factored shear force Vu 456|kN
Required shear capacity Vn = Vu/ pv Vn 456]kN
Determine concrete shear capacity
Minimum sheat reinforcement will provided in cross section
Therefore B 2.0
0 45.0|deg
Diameter of bored pile D 1.00|m
Width of cross section b 1.00|m
dv =0.9*%de de = D/2 + Di/pi()
Diameter of the circle passing through the centers of the long, reinf. Dr 0.79|m
de 0.75|m
dv 0.68|m
Ve=0.083 . B.sqrt(fc) . bv. dv Ve 616]kN
Printed:7/26/2013
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Da Nang Quang Ngai Expressway profect Ttem. Eng. Date, Sign,
FO09 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
LOAD CONMIPONENTS
Assumptions :
1. Bridge is consldered to be in seismic with acceleration coeff. A 0.0580 g
2. The Design of the Abutment accords with Specification for bridge design 22-TCN-272-05
and AASHTO LRFD 2004 for reference
3. Design live load: HL-93 and lane loading 9.3 KN/m
Input :
_lzevel Tahle(at center of abutment)
Level of top of headwall HTwL 17.218 m
Level of top of bearing BTL 16.951 m i
Level of top of stem abutment L HTL 15.686 m
Level of top of footing FTL 11.000 m_
Level of bottom of foeting - FBL 9.000 m
__.Ground level ) . 6L do. 12150 m
__Highest waler level L I « . S T e
Skew angle- - o 20.00 deg
l.Loads from substructure
Abutment dimensions VERTICAL VIEW
n w
1 b, [
GIL
. 9 d 4
i - o
- i )
L]
ds
d;
h ‘
by a
[ ' b
f : d
b
dl.
F A
fal 2
PLAN VIEW
\\\
~
Center of bridge € ———— 2 m— o ™E - S
o
Axis Xo «=
\\
“  Axis Yo
Material Unit Weiqghts .
« Unit Weight of Reinf. concrete Ye = 24.5 kN/m®
» Unit Weight of Soll Ys = 17.7 kNim®
« Unit Bouyancy Weight of Soil Ysbo = 7.8 KN/m*
Page:1

Fite;FQD9-abut Al.xls - sheet:Assum

Piinted: 112472013



Da Nang Quang Ngai Expressway project Item, Eng. Date. Sign.
FO09 BRIDGE Design '
DETAIL DESIGN Check
ABUTMENT Al Revise
ABUTMENT DIMENSIONS (iN METRES)

Item Symbol Value Item Symbol Value
 Height of stem h_ 6.218| Horizortal Dimension B b __den
 Footing Width b 5,000, Horizontal Dimension by 1.859
“Stem Width a_ 1.600] Horizontal Dimension bs 0.500)
Footing Depth d 2.000| Vertical Dimension dy 2,000

Fooling Siope 1 f ____0.000] Vertical Dimension dg 1.859(
Width of stem at bearing _.n__ | 4.200| Vertical Dimension ds 2.359
Ballast Wall Height 1| 1532} Vertlcal Dimension ds 0.000(
Ballast Wall Thickness t - 0.400| Vertical Dimension dg 0.265
Wingwall Length w 4.200| Vertical Dimenslion ds 0.000
Soil Cover at Toe [ 1.150| Verical Dimenslon d 0.000
Girder Reaction g | . 0.850| With of bearing pad m 0.970
Distance to ¢l of pile r 1.000] Wingwall Thickness u1 0.500(
 Horizontal Dimension By 1.600{| Wingwall Thickness _u2 0.500|
Horizonlal Dimension b, 1.800) Distance to ¢l of plle r2 1.000]
cos (o) = 0.94
Slope front of abutment cl = 0.00 m
hl = 0.00 m
Width of Abutment L 7.240 m
Width of abutment (inclined direction) Ltr 7.705 m
Height of Abutment Ht = 822 m
Distance from CG of footing to edge of Abutment b/2 = 250 m
Surcharge ; E ,
lllllly&&&k\b&
Girder D, L+ L. i
o f?ﬁj E11 :: F11
| eubefuputeleiebubvinguguigutat sl - |
™ 4—LF“—'- | ! E12 ) i
. TD - 3 s
Lot
G2
w - E \\
Sign Convantion Ir : H
| \
| : \
K2 82 : | \
N \
KA : !
H [}
Ks e r:v) I“‘"""""!L“‘-é-‘:i“;‘ ______ _“E_R_‘ 05H .
I I
A Y !
P ! AR L
k Surcharge KarH
1. Self welght of Abutment (DC)
. Area l.ength Force x4 Arm'@ Momant
Description ™ {m) {kN) {m) {m) {kN+m)
SW of Abutment (DC) :
Section A1 3.200 7.705 604 0.800 _1.700 1027
Section A2 - 7,705 - 1.067 1.433 -
Section B1 3.200 7.705 604 2.400 0.100 60
Seclion B2 7.498 6.707 1232 2.400 0.100 123
Section C1 3.600 7.705 680 4.100 -1.800 -1087
Section C2 - 7.705 - 3.800 -1.300 -
Section D 0.613 6.707 101 3.000 -0.500 -50
Section E11 3.882 1.000 a5 4.171 -1.671 -159
Section E12 8.187 1.000 201 4.171 -1.671 -335
Section E2 - 1.000 - 4.494 . -1.994 -
Section F11 - 1.000 - 6.071 -3.571 -
Seclion F12 B - 1.000 - 5.100 -2.600 -
Secltion F13 3.718 1.000 1 6.071 -3.571 _-325
Section F2 _1.728 1.000 42 5.761 -3.261 -138
Section G1 0.135 6.705 168 3.350 -0.850 -143
Sectlon G2 0.125 12.438 as 3.450 -0.950 -36
|Bearing seats (wiseat= 0.97m) 0.257 1.940 38 2,250 0.25Q 9
Curbs +Handrail on Abutment 0.50 4.200 | 56 | '4.900 -2.400 -134
Total SW of Abutment (DC) OO T 7 AU 1187
Notes: 1. Distance "X'Is measured horizontally from Toe of Retaining to CG of Section
2. Moment 'Arm' is measured from CG horizontally and from Underslde of Footing Vertically.
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
F0O09 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
2. Earth on Abutment (EV)
Aroa Length Force ¥ Armid Moment
Description 2 (m) (kN) (rm) {rn) {kN'm)
Earth on Abutment (EV)
_ SectionEr 11.19 5.707 1128 4.100 -1.600 -1805
__Seclion E2 R - 5.707 - 4.400 -1.900 -
Seclion€3 1 -0.33 1.000 | -6 5071 | 28671 | 15
Seclion K1 1,840 7.705 250 [ 0800 | 1.700 428 |
Seclion K2 . o - 7.705 - - 2.500 -
Seclion K3 - 7.705 - 0.533 1.967 -
Total Earth on Footing 1372 -1364
3. Horlzontal Earth Pressure on Abutment (EH)
To be safe, herizontal earth pressure at front face of abutment may be neglected.
Herizontal earth pressure at behind face of abutment shall be considered.
g,
RIGID >
x
o
%
-]
+* Height for horizontal earth pressure H = 822 m
» Width for horizontal earth pressure w 724 m
« Densily of Sail s = 1800 kg/m®
* Internal Friction Angle of Soil ' 30.0 deg
+ Incline angle of hack face wall B = 90.0 deg
« Friction angle between fill and wall ] = 0.0 deg
+ Incline angle of fill soil B = 0.0 deg
« Gravitational acceleration g = 9.81 m/s®
+ Basic earth pressure '
p = Kys. g. Z.10%9 {Mpa, Z:mm)
K: taken as Ka {assume wall move or deflect sufficiently to reach minimum active cenditions)
sin 2(0 + ¢7) r = 2250
Ka = T Ka 0.333
I'.[sin “ B.sin( 6 — 8)] p = 0.048 Mpa
.. r 3 1 _'2
relis [sin( §' #+8). sin( §' 7~B).
\ sin( 0 — &).sin( 6 + B)
Horizontal earth pressure:
*Ea=05.p. 2Z.8.10"3 (kN) Ea = 1439 kN
*M=Ea.04H M = 4730 kNm
» Horizontal Earth Pressure act at a height of 0.4 H <5 3.11.5.1>
4. Earth Pressure on Abutment due to Surcharge (ES)
Equivalent height of soil for highway loading taken from Table 3.11.6.2.1
= 1.50m heqg= 1.7 m )
H= 3.00m heg= 1.2m
H= 6.00m heg= 0.76 m
H= 9.00m heq= 0.61 m
H= 8.22m heq= 0.65 m (Linear interpolation}
+ Vertical force ESv = 159 kN
. av = -1.60 m
M = -254 kNm
* Horlzontal force ESh = 227 kN
eh = 411 m
Ap=kysghe gl 0? M = 934 kNm
Page:3
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Date,

Da Nang Quang Ngai Expressway project Item. Eng. Sign.
FO09 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise

6. Earthquake effects

Bridge is located at:

Nui Thanh district - Quang Nam province

According to TCXDVN 375:2006 and 22TCN272-05, bridge is In seismic zone 2 and acceleration coefiicient as below
0.0580 g

« Peak ground acceleration coefficlent A
5.1, Selsmic_active lateral Earth pressure (Eag)
» Backfill slop angle i
» Slope of wall to vertical p'
+ Angle of friction of soil [}
» Angle of friction between soil and abutment 8
« Horizantal acceleration coefficient kh
 Vertical acceleration coefficlent kv
* Angle 6 = arctan(k f (1-k.)) 0
X cos’d—0-P) . [sin( +5).sin@ -0
AE = .
cose.coszﬁcos(8+B+e) VCOS(B+B+9).cos(z—B)

* Seismic active lateral Earth pressure coefiicient
“Epe=0,5.¢.v. H2, (1-kv) . Kag. 10%9  (kN/m)

* Seismic active lateral Earth pressure coefflcient
MAE= EAS*O.SH"'(EAE - EAs)*O.GH

KAE

Eag
Mag

Eas Is the static component of seismic active pressure calculated with 6 = kv = 0

5.2, Earthauake effects to abutment (EQ)

Seismic force for substructures; elements abave ground Fh = Csim* W; elements under ground Fh = A'SW

i) J_z

m i nnn

0.0 deg

0.
30,
0.
0.08
0.03
5.

0.3

0 deg
0 deg
0 deg
7
5

2 deg

9

1624 kN

446

1 KNm

« Soll profile type Soil type §l

+ Site Coefficlents. s = 1.2

+ Elastic Seismic Response Coefficient 2.5A = 0.145

Csm = 1.2*A*S/ Tm2/3 s 2,5*A Csm = 0.111

* Perlod of vibration of the fundamental mode

Tm = 2*pi(y*sqri{mik) Tm = 0.649 s

Area Length Force xt Arm®? Moment
Decription {m% (m) (kN) {m} {m} {kN=-m)
_Section A1 3.200 7.705 42 o 1.000 - 42
Section A2 o - 7.705 - 2.000 -
Section B1 3.200 7.705 42 1.000 42
Section B2 |- 7498 6.707 137 4.343 596
_Sedtionci_ T 3800 | 7.708 47 1000 |7 a7
Section C2 - 7.705 - 2.000 -
- Section D | 0.613 8.707 11 7.452 84
Section E11 3.882 1.000 7 6.218 41
Section E12 - 8.187 1.000 14 3.108
Section E2 - 1.000 - 2.000 -
Section F11 _ - 1.000 - 6.218 -
Section F12 - 1.000 - 6.218
Section F13 3.718 1.000 6 5.218
Section F2 1.728 1.000 3 5.598 16
Section G1 0.135 6.705 2 5.505 8
Section G2 0.125 12.436 3 3.109 [:]
Total EQ of Abutment Selfwelght 314 885
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Da Nang Quang Ngai Expressway project Item, Eng. Date. Sign.
FO09 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
6. Braking Force(BR)
Take 50 % Braking Force for this Abutment (Free Bearing)
» Number of lanes n = 2 tanes
* Multiple presence factor m = 1.00
+» Take 25 % of Truck load
BR=25%*n"m* (2*145+35) BR = 81 kN Long. Axis
* Acting at 1.8m higher of road face . a = 101 m
Miong = 820 KiNm Long. Axis
7. Centrifucal Force , CE [ 3.6.3)
* Plan of bridge (1:"straight",2; "Curve") 1
+ Dasign Speed v = 60 km/h
A = 16.7 mfs
R - m
C = 4#3*(VaR) c .
Acting at 1.8m higher of road face
CE=n*m"*(2*145+35)* C CE = 0.00 KN
- e = 10.10 m
Mirans = 0.00 KNm Trans. Axis
8. Water Load (WA}
8.1. Buovancy of Abutment
« Helghtest water Level
Area Length Force xin Arm?? Moment
Descriptfion tmA {m) (kN) {m) {m) (kN-m}
Bouyancy on abutement
._Section A1 i | 7705 e 0.800 1700 4 -
Seclion A2 - 7.705 - - - 2.500 =
Section B(B1,B2) - 7.705 - 2400 0.100 -
. Section C1 - 7.705 - .4.100 -1.600 "
_SecdionCz L = 7q05 | .l 2600 -
_SecfionEz T SR P K . - _ 2500 -
Section E1 - 1.000 - 4.7 -1.671 =
-||__Section F2 - 1.000 | - 0021 2.479 -
Total Bouyancy - ) I -
8.2 Buoyancy of Earth on Abutment
Area Length Force Cxi ‘Armid Moment
Description m* (m) - (kN) {m) {m) (KN*m)
Bouyancy of earth on abutement
Section E2 - 5.707_ - - | 2500 -
Section E1 - 5.707 - 4.100 -1.600 - -
Secfion K2 - 7aos | - . 2.500 -
Section K1 - q7s | - 0800 1.700
oSecionka T 7.705 - b 2800 -
Total Bouyancy o - - -
Page:5
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Da Nang Quang Ngai Expressway project Item., Eng, Date. Sign.
FO0% BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise

Load combinations
Bearing Service-| Strength-| Extreme
N H N H N H
Expansion bearing 1 1415.0 53.0 1927.0 69,0 1581.0 128.0
Expansion bearing 2 1415.0 53.0 1927.0 68.0 1581.0 128.0
Total 2830.0 108,0 3854.0 138.0 3162,0 256.0
Arm of level of horizontal force
At top pilecap 4.95
At bottom pilecap 6.95
Arm of level of vertical force
At centre of stem 0.15
At bottom pilecap 0.250
[Coad combinations at bottom of stem
' Longitudinal Tranversal
Load combinations N Hx My Hy - Mx
(kN) (KN} {kN.m) (kN) (kN.m)
Strength Str-IA 3854 0| 578 138 683
Strength Str-1B 3854 0] 578 138 683
Strength Str-llIA 3854 0] 578 138 683
Strength Str-lliB 3854 0] 578 138 683
Service Ser-| 2830 0 425 108 525
Extreme Ext-IA 3162 0 474 256 1267
Extreme Ext-1B 3182 0] 474 256 1267
(Load combinations at bottom of pilecap -
Longitudinal Tranversal
Load combinaticns N Hx My Hy Mx
(kN) (kN) {kN.m) (kN}) (kN.m)
Strength Str-lA 3854 0] 954 138 959
- Strength Str-IB 3854 0| 964 138 959
Strength Str-ll1A 3854 0] 984 138 959
Strength Str-lliB 3854 0] 964 138 959
Service Ser-| 2830 0] 708 106 737
Extreme Ext-iA 3162 o0l ™ 256 1779
Extreme ExtIB 3162 0] 791 256 1779)f
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‘ Da Nang Quang Ngai Expressway project Eng. Date. |Sign.
! ¥O09 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
LOAD COMBINATIONS
Axis
Center of bridge
l
i
|
. ¥ \\ Axis Yo
lll.Load Combinations Axis Y
1.Loads from substructure
Vertical Longitudinal Tranversal
Loads at bottom of pilecap Sign N X Hx 24 My Hy . y Mx
{kN) (m) (kN) . {m) (KN {kN) {m} | (kN*m)
Self weight of Abutment DC 4435 -491 o
Soils on pilecap EV 1989 -2207
Horizontal Earth Pressure EH 1531 | 5034 .
Vertical Surcharge LSv 247 -396
Horizonlal Surcharge .| _Lsh 242 994
Braking Force BR 81 820 L
Centrifucal Force CE - - - -
Buoyancy of Abutment WA - -
Buoyancy of Earth on Abutment WA - - .
Earthquake effects 1o Abutment EQ 342 800 103 270 |
Earthqlaks affacts to soil Exp 1728 4747
Table of load factors
[Loads Sign Load combinations :
‘ . Str-lA Sir-IB | Sir-lIA | Str-lIIB Ser-l Ext-lA | Ext-IB
Self weight of Abutment DG | 1256 | 080 1.25 0.90 100 | 125 |.090
Soils on pilecap EV 1.35 0.90 1.35 0.90 1,00 1.35 0.90
Horizontal Earth Pressure EH 1.50 0.90 1.50 0.20 1.00 0.00 0.00
Vertical Surcharge LSv 1.75 1.75 1.35 1.35 1.00 0.50 0.50
Horizontal Surcharge LSh 1.756 1.75 1.35- 1.35 1.00 0.50 0.50
Braking Force BR 1.75 1.75 1.35 1.35 1.00 0.50 0.50
Centrifucal Force CE 1.75 1.75 1.35 1.35 1.00 0.50 0.50 .
Buoyancy of Abutment WA 1.00 1.00 1.00 1.00 ~ 1.00 1.00 1.00
Buoyancy of Earth on Abutment WA 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Earthquake effects to Abutment EQ 1.00 1.00
!lEarthquake effects to soil Eae 1.00 1.00
[Coad Combination at bottom of pilecap
: Longitudinal Tranversal
Leoad combinations N Hx My Hy Mx
(kN} (kN) (kN.m) (kN) (kN.m)
Strength Str-lA 8661 2863 . 6439 0 0
Strangth Str-1B 6214 1944 4584 0 0
Strength Str-lliA 8563 2733 5872 0 4]
Strength Str-llIB 6115 1814 40186 0 Y
Service Ser-) 6671 2232 3754 0 0
Extreme Ext-IA 8352 2232 | 2762 103 270
WExtreme Ext-iB 5905 2232 3027 103 270
Page:?
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2. Loads from superstructure

[erad Combination at bottom of pilecap

Longitudinal Tranversal
Load combinations N Hx My Hy Mx
(kN) (kN) (kN.m} | (kN) (kN.m}
Strength Str-lA 4842 0 3632 138 959
Strength Str-1B 4842 0 3632 138 959
Strength Str-1lIA 4842 0 3632 138 969
[Strength Str-liiB 4842 0 3632 138 959
Service Ser-| 3522 0 2642 106 737
Extreme Ext-IA 3660 0 2745 256 1779
|Extrems Ext-IB 3660 0 2745 256 1779
3. Total loads at bottom of pilecap
Load Combination at bottom of pilecap
_ Lengitudinal Tranversal
Load combinations N Hx My Hy Mix
(kN) (kN} (kN.m) {kN} {kN.m)
Strength Str-lA 13503 2863 10070 | 138 959
Strength Str-IB 11056 1944 8215 138 959
Strength Str-111A 13405 2733 8503 138 959
Strength Str-lIB_ 10957 1814 7648 138 859 |
Service Ser-| 10183 2232 6395 106 737
Extreme Exi-IA 12012 2232 5507 359 | . 2049
|Extreme Ext-IB - 9565 2232 6672 359 2049
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
FO09 BRIDGE Design
DETAIL DESEGN Check
ABUTMENT Al Revise
IV.Elements checking
The abutment walls shall be checked at sections 1-1, 2-2, 3-3, 4-4, 5-5
1. Calculate internal force of sections
Surcharge \L . ‘L l \L J/ ‘L l ‘I’ }
+M : . N
+H 3 Ao
J— PEEA
B \
Sign Convention -C \
A\ T
A
| b \
158
] 11 )
) " \
)
Surcharge KayH
1.1 Section 11
Table of Load Factors
Loads Sign Service | Strength | Extreme |
Ser-| StrlA Str-1B Ext-|
Selfweight DC 1.00 1.25 0.90 1.25
Horizontal Earth Pressure EH 1.00 1.50 0.90
Surchage (Horizontal) LS; 1.00 1.75 1.75 0.50 -
Horizontal Ssismic Earth Pressure Exe ; : 1.50
Abutment eathquake force EQ 1.00
Longitudi'nal Tranversal
Unfactored Loads N Hx T My Hy Mx
{kN) {kN) (KN.m} - {kN} {kN.m)
Selfweight 268 -59
Harizontal Earth Pressure 53 33
Surcharge (horizontal) 117 90
Horlzontal Seismic Earth Pressure 60 31
Abutment earthguake force * 13 10 4 3
(Load Gombnation at boitom of headwall
- Longitudinal Tranversal
Load combinations N Hx My Hy Mx
{kN) (kN) (kN.m) {kN) {kN.m}
Service Ser-! 268 171 64 0 0 .
Strength Str-IA 335 285 133 0 .0
Strength Str-1B 242 253 134 0 0
Extreme Ext-| 338 162 27 4 3
1.2 Section 2-2
Table of L oad Factors
[Coads Sign Service | Strength | Extrams |
Ser- Str-1A Str-1B Ext-l
Selfweight DC 1.00 1.25 0.90 1.25
Horlzontal Earth Pressure EH 1.00 1.50 0.90 .
Surchage {Horizontal) 1S, 1.00 1.75 1.75 0.50
Horizontal Selsmic Earth Pressure Exe _1.60
Abutment earthquake force EQ 1.00
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
FO09 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
Longltudinal Tranversal
Unfactored Loads N Hx My Hy Mx
{kN} {kN) (kN.m} {kiN} (kN.m}
Selfwelght 1500 -102
Horizontal Earth Pressure 877 2180
Surchage (Herizontal) 211 667
Horizontal Seismic Earth Pressure 989 2056
Abutment earthguake force 150 391 45 117
ELaad Combination at bottom of stem wall
Lengiludinal Tranversal
Load combinations N Hx My Hy Mx
{kiN) {kN} {kN.m) {kN} (kkN.m)
Service Ser-| 4330 1088 3169 106 525
Strength Str-IA 5729 1685 4870 138 683
Strength Str-IB 5204 1159 3588 138 683
Extreme Ext-| 5037 1740 4150 301 1385
1.3 Section 3-3
1.8 1.6 1.8 )
M | | . .
+H I |
Y 1) W
W ] ]
&lgn Convention 1
" | ! T
A N\t
R1 R2
Table of Load Factors
WL;ads Sign Service | Strength | Extreme |
Ser-| Str-l1A Str-1B Ext-1
Selfweight at front side be 1.00 1.26 0.90 1.25
Vertical soll on foot at front side DC 1.00 1.36 0.90 1.35
Reactlon of piles RE 1.00 1.00 1.00 1.00
Longiludinal Tranversal
Unfactored Loads N Hx My Hy Mx
{kN) (kN) (kN.m) (kiN) {KN.m}
Selfiweight at front side -604 -483
Vertleal soii on foot at front side -250 -200
Reaction of piles Serf 5560 1 3018 -62 -208
Str-l1A o721 1711 8734 =102 -503
St-iB 7529 1161 6475 -85 -386-
Ext-l 7788 1321 7334 -222 - -B10
|L.oad Combinatlon at section 3-3
] Longitudinal Tranversal
Load combinations N Hx My - Hy Mx
. {kN) {kN) (kN.m) {kN) (kN.m)
Service Ser-l 4705 1 2335 -62 -208
Strength Str-tA 8628 A 7859 -102 -503
Strength Sir-1B 6760 1161 5860 -85 -396
Exireme Ext-| 6695 1321 6459 -222 -610
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Da Nang Quang Ngai Expressway project Item, Eng. Date. Sign.
FO09 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
1.4 Section 4-4
Table of Load Factors
[Coads Sign Senvice | Strength | Extreme |
Ser-l Str-lA Str-1B Ext-l
Selfwelght at behind side: BC 1.00 1.28 0.90 1.25
Vertical s0il on foot at behind side DC 1.00 1.35 0.80 1.35
Surcharge({Vertical) EV 1.00 1.75 1.76 0.50
Reaction of piles RE 1.00 1.00 1.00 1.00
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
(kN} (kN) {kN.m} (kN) {(kN.m)
Selfweight of behind side -1109 -1228
Vertical $oil on foot at behind side -1122 -1010
Surcharge(Vertlcal) -169 -143
Reaction of piles Ser-l 2750 -1 2415 -46 -148
Sir-1A 1198 1163 -1009 -35 -244
Str-1B 1389 782 -215 -42 -206
Ext-{ 2238 887 0 =131 -361
|Load Combination at section 4-4 . -
longitudinal Tranversal
Load comblinations N Hx My Hy Mix
(kM} (kN) {kN.m) (kN) (kN.m)
Service Ser-| 360 . -1 34 -AG -148
Strength Str-lA -1081 1153 -4159 -35 -244
Strength Str-IB -897 782 ~2481 -42 -206
‘Extreme Ext-| -742 887 -2971 =131 -361
1.4 Section 5-5 & 6:6
Slope of triang pressure tab = 5.89 .
Uniform horizontal prassura Up = ~ 3.82 kNim2
Load Comblination at sectlon §-5
Herizontal Vertical
Load combinations N Hx Mx Hy My
{kN) (kiN) {kN.m) {kN) {KN.m)
Service Ser-l 74 193 )
Strength Slr—IA 116 303
(Load Combination at section 6-6 .
Horizontal Vertical
Load comblnations N Hx Mx Hy My
(k) {kN) (kN.m) - (kN) {kN.m)
Service Ser-| 207 178
Strength Str-IA 320 278
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Da Nang Quang Ngal Expressway project Item. Eng. Date. Sign.
FO{? BRIDGE Design
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22TCN272-05; AASHTO LRED 2nd - 1998

- REINFORCEMENT CHECKING - HEAD AND STEM WALL ..

File:FO0%-abut Al.xls-Sheet:Sec_Checkl

MATERIALS
NORMAL CONCRETE b
fc Compressive Strength of concrete at 28 days Mpa 30
Ec  [Modulus of Elasticity Mpa 27651 oo
fr Modulus of Rupture Mpa 35 > }_ n
ge  [Unit weight of concrete kN/m3 24.5 L.
PRESTRESSING STEEL
fpu  |Tensile steength of prestressing steel Mpa 1860 Bl |
fpy  |Yield strength of prestressing steel Mpa 1670
Ep  |Modulus of Elasticity Mpa 197000
Ciit thép thwdmg
fy Yield strength Mpa 400 Apshs
Es __{Modulus of Elasticity Mpa 200000 s
ne Ratio Es/Ec 7
Sign  |Parameters Unit Sections -
11 | 11 22 22 | 22
INTERNAL FORCES AT SECTIOIN
Combination Strength Service Service Strength|  Extreme;
Qu__[Shear kN 285 171 1088 1685 1749
Mu  {Flexural Moment kNm 133 64 3159 4870 4150
Nu  |Axial load kN 335 268 4330 5729 5037|
Tu  |Torsional Moment kNm 0 0 0 0 0|
FLEXURAL MOMENT CHECKING i
H Section height n 0.460 0.400 1.600 1.600 1.600!
d's  |Dis. From comp. fiber to centroid of comp. Reinf m 0.074 0.074 0.079 0,079 0.079
dlx  |Dis. From tens. fiber to centroid of tension Reinf’ m 0.074 0.074 0.079 0.07% 0.079
Cover to reinf m 0.050 0.050 0.050 0.050 0.050
ds Dis. From comp. fiber to centroid of tension Reinf m 0.326 '0.326 1.522 1,522 1.522|°
d'ps _ |Dis. From comp. fiber to centroid of comp, prestressing steel m 0.000 0.000 0.000 0.000 0.000
dlxp |Dis, From tens. fiber to centroid of tension prestressing steel m -0.000 0.000 0.000 0.000 0.000
dps  [Dis. From comp. fiber to centroid of tension prestressing steel m 0.400 0,400 1.600 1.600 1.600
b Width of the compression face of member m 7.240 7.240 7.240 7.240 7.2401
bw  |{Web width or diameter of a circular section m 7.240 7.240 7.240 7.240 7.240]|
f . |Compression flange depth m 0.000 0.000 0.000 0.000 0.000)|
Iz Moment of inertia of section md 0.039 0.039 2471 2.471 2.471"
Amc__[Section area m2 2.896 2.896 11.584 11.584 11.584
Sieel choice i
Tension prestressing steel P.S type 0 0 0 0 0"
Aps Number tendons 0 0 0 0 D"
Area mZ 0.00000{  0.00000]  0.00000]  o.00000]  0.00000]
Compression prestressing steel P.S type o - 0 0 0 0
Alps Number tendons 0 0 0 0 0
Area m2 0.00000 000000 0.00000 0.00000 0.00000
‘Tension Reinforcement Number bars 48 48 42 42 42
As Diameter mm 16 16 20 20 20
Area m2 0.00970 0.00970 0.01319 0.01319 0.01319
Compression Reinforcement Number bars 48 48 42 42 42
A's Diameter mm 16 16 i6 16 16
Area m2 0.00970 0.06970 0.00848]  0.00848 0.00848
Shear reinforcement Number bars 12 12 12 12 12t
Al Diameter mm 14 14 14 14 14|
Area m2 oo00181| 000181  000181]  0.0018t[  0.00181]
¢ |Resistance factors for flexure 5.5.4.2 0.90 1.00 1,00 050 1.00]
v |Resistance factors for shear 0.90 1.00 1.00 0.90 1.00
$n Resistance factors for axial force 1.00 1.00 - 1,00 1,06 1,00
Bl |Stress block factor 0.836 0.836 0.836 0.836 0.836
¢ Dis. Between centroid and top fiber m 0.000 0.000 0.012 0.012 0.012
" _For T section behavior m 0.000 0.000 0.012 0.012 0.012
For rectangular section behavior m 0.000 0.000 0.012 0.012 0.012
fpe Effective stress in the prestressing steel after losses Mpa 1116 1i16 1116 1116 1116
fps _ JAver. stress in pres. steel at the time for which the nominal resistancd ~ Mpa 1860 1860 1856 1856 1836
k Factor depends on type of P.S, Low relaxation strand k = 0.28 0.28 0.28 0.28 0.28 0.28
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FO09 BRIDGE Design
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ABUTMENT Al Revisce
22TCN272-05; AASHTO LRFD 2nd - 1998
o T REINFORCEMENT CHECKING - HEAD AND STEM WALL ) )l
a__ |Depth of equivalent stress block m 0,000 0.000 0.010 0.010 0.010]
de Corresp. effective depth from extreme comp. fiber
to centroid of tensile force in the tensile reinf, m 0.326 0.326 1.522 1.522 1.522]
Mn__ [Nominal resistance kNm 917 977 7750 7750 7750
Mr  [Factored reistance kNm 880 977 7750 6975 7750" .
Mu _ {Flexual moment kNm 133 64 3159 4870 4150
(5.7.3.2) |Flexural moment Checking OK| OK| OK| OK OK|
Limits for reinforcement
cfde  iMaximum reinforcement 0.00 0.00 0.01 0.01 0.01
. Maximum reinforcement Checking <= 042 0K OK OK 1319 OK|
1.2*Mer |Craking moment kNm 400 400 6445 6445 6445
[(5.7.3.3.2) | Checking Mr>~min(1.2Mer,1.33Mu) OK 0K OK| OK OK|
(5.7.3.4) |Conetrol of eraking by distr, of reinf for RC member- Check? No Yes Yes No No
Existing condition for structrure 1,20r3 i 1 1 1 1
de Concr. thickness fro. Tens. fiber to tens. reinf nearest m 0.058 0.058 0.060 0.060 0.060,
Z _ |Crack width parameter " Nfmm 30000 30000 30000 30000 30000
A Area of concr. with same centroid as tens. Reinf m2 0.017 0.017 0.021 0.021 0.02 1||
fia  |Value Mpa 299 209 279 279 279||
0.6™fy Mpa 240 240 240 240 240||
Tensil stress in reinf  Min{fsa,0.6fy) Mpa 240 240 240 240 240
X Dist, From compression fiber to centroid m - 0.069 0.185 - -
1d Arm m - 0.303 146 - -
Ier  |Moment of inertia of the cracked section mé - 0.005 0.181 - -
fs Tensile stress in reinforcement fs = Msls / (As*1.d) Mpa - 22 164 - -
Checking for control cracking fs<fsa N.a OK 0K N.a N.g
(5.10.8.2) | Shrinkage and temperature Reinfocement (side distribution)

Areq  |Area of required reinf m2 0.00036 0.00036 0.00123 0.00123 0.00123
Distribution on sides 7 DI16 m2 0.00141 0.00141 0.00141 0.00141 0.00141
Required Spacing not larger than nt 0.45 0.45 0.45 045 0.45
Checking OK OK 0K OK OK|

SHEAR AND TORSION CHECKING ]
B Factor indicating diag. cracked coner. to tension - 3.5 4.0 3.1 24 24|
8 |Angle of inclination of diagonal compressive degree 28.52 27.00 28.69 31.46] . 3108
o Angle of inclination of transv. reinf, to long. Axis degres 90 90 90 90 o)
bv__ |Effective web width as minimum web width - in dv m. 7.240 7,240 7.240 7.240 7.240
dv Effective shear depth m 0.326 0.326 1.516 1.516 1516
(de - a/2) m 0.326 0.326 1.516 1.516 1.516
s Spacing of stirmups m 0.600 0.600 0.600 0.660 0.600
ncat  JAmount of bars in spacing S bars 12 12 12 12 12)
Av__ |Shear reinf area in spacing S m2 0.0018 0,0018 0.0018 0.0018 0.0018,
0 Assume degree 28.52 27.00 28.69 31.45 31.08
v___|Shear stress in concrete KN/m2 134 72 99 170 158)|
fpo  |Parameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 1116 1116 1116
e, Strain in tensile reinforcement 2.59E-04 1.18E-04 3.46E-04 6.54E-04 6.30E-04
if ex<0, multiple with reduce factor - - - - c -
Strain checking <=2.00E-3 Ok 0Ok Ok Ok Ok
vifc. |Ratio of shear stress and f'c 0.004 0.002 0,003 0,006 0.005
B Final value 35 4.0 3.1 24 24
6 Final value degree 28.52 21.00 28.69 3146 31.08
Ve Nominal shear resistance provided by tensile stresses in the concrete]| kN 3707 4334 15543 12098 12165
Vs |Shear resistance provided by shear reinforcement kN 725 773 3347 2994 3039
Vp __ |Component in the direction of the applied shear of the-effective P.S kM 0 0 ] 0 0,
vrl  Vnl=Ve+Vs+Vp kN 4432 5107 18890 15092 15204
V2 (vn2 . kN 17702 17702 82341 82341 82241
Vn__[Nominal shear resistance Viemin(Vil,Vn2) KN 4432 5107 18890 15092 15204|
Vr__ |Factored shear resistance kN 3988 5107 18890 13583 15204
Vu __|Shear kN 283 171 1088 1685 1740
(5.8.2.7) |Shear checking 0K OX OK OK [
Region requiring transverse reinf Checking No need No need No need No need No needf|
Minimum shear reinf area m2 0.0049 0.0049 0.0049 0.0049 0.0049
Mimimuem shear reinforcement Checking - - . - -
0.1*fc*bv*dy kN 7081 7081 32936 32936 32936
Smax m 0.26 0.26 0.60 0.60 0.60]
Maximum spacing Smax - = ' = =
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Da Naag Quang Ngai Expressway projeet Item. Eng, Dale, Sign.
FO0% BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
22TCN272.05; AASHTO LRFD 2nd - 1998
fl REINFORCEMENT CHECKING - PILECAP SECTION N
MATERIALS
NORMAL CONCRETE b
f'e Compressive Strength of concrete at 28 days Mpa 30 A'k AIQS w B
Ec Modulus of Elasticity Mpa 27691 ._] <Siv ;j ) =
i Modulus of Rupture Mpa 3.5 = j ﬁ_(ﬂ)
ge Unit weight of conerete kN/m3 24.5 Tk - —-— L S =
PRESTRESSING STEEL W
fpu Tensile strength of presiressing steel Mpa 1860 = ] é’*gg
fpy | Yield strength of prestressing steet iMpa 1670
Ep Moduius of Elasticity Mpa 197000 s
Cit thép thidng
fy | Yield strength Mpa 400 ks g Bpsfps
Es Modulus of Elasticity Mpa 200000 2 Mvoes | =——=" I
ne Ratio Es/Ee 7 ) hd
Sign  [Parameters Unit Scctions
33 | 33 | 33 ] 44 | Taa
INTERNAL FORCES AT SECTIOIN
Combination Service Strength Extreme Exfreme Strength
Qu Shear kN 4705 S028 66938 Tk2 1981
Mu  {Flexural Moment kNm 2335 7859 6159 2971 4159
Nu Axial load kN } 1711 1321 ¥87 1153
Tu Torsional Moment kNm ) 0 { 1) 0 ¢
FLEXURAL MOMENT CHECKING
H Section height m 2.000 2.000 24000 2.000 2,000
d's Dis. From comp. fiber 1o ceniroid of comp. Reinf m 0.074 0.07 0.074 0.074 0.0?4ﬂ
dlx_ |Dis. From tens. fiber to centroid of tension Reinf m 0.179 0.179 0.179 0.179 0.179)
Cover to reinf m 0.050 0.050 0.056 0,050 6.050
ds Dis. From eomp. fiber to centroid of tension Reinf m 1.822 £822| 1.822 1.822 1.822
d'ps  [Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000 0,060 0.000 0.000 .000
dixp |Dis. From tens. fiber to centroid of tension prestressing steel m 0.060 0.000 0.000 0.060 0.{300"
dps  |Dis. From comp. fiber to centroid of fension prestressing steel m 2.000 2.000 2.000 2.000 2.000
b Width of the compression face of member m 7.24G 7.240 7.240 7.240 7.240
bw Web width or diameter of a cireular section m 7.240 7.240 7.240 7.240 7.240
hf Cempression flange depth m 0.000 (000 0.000 0.000 0.000
Iz Moment of inertia of section mé 4.827 4.827 4.827 4.827 4.827
Ame  |Scetion area m2 14.480 14.480 14.480 14,480 14.480,
Steel choice
Tension presiressing steel P.3 type 0 0 1} {} [}
Aps Number tendons 0 0 0 0 0
Atga m2 0.00000]  o.00000]  0.00000{  0.00000]  0.00000)
Compression prestressing steel 1.5 type 0 1] 0 0 O[
A'ps Number tendons 0 ) 0 0 af
Arca m2 0.00000] 000000  0.00000]  0.00000]  0.00000
Tension Reinforcement Number bars 48 48 43 48 48]
As Diameter mm 25 25 25 20 )
Area m2 0.02357 0.02357 0.02357 0.01507 0.01507
Comypression Reinforcement Number bars 48 48 48 48 48
A's Diamgter mm 20 20 20 25 25
Area m2 0.01507 0.01507 0.01507 0.02357 0.62357
Shear reinforcement Number bars 12 12 12 12 12]
Ale Diameter mm 16 16 16 16 16
Area m2 0.00242 0.00242 0.00242 0.00242 (.00242
¢ Resistance factors for flexure 5.54.2 1.00 0.90 LO0 1.00 0.9
9v_ |Resistance factors for shear 100 0.90 100 1.00 0.90)
on Resistance factors for axial foree 106 100 1.00 1,00 1.00
pi Sitress block factor 0.836 0.836 0.836 0.836 0,836
c Dis. Between centroid and top fiber m 0.022 0.022 0.022 -0.022 -0.022
For T section bebavior m 0.022 0.022 0.022 0022 -0.022
For rectangular section behavior m 0.022 0.022 £.022 -0.022 -0.022
fpe  iEffective siress in the presivessing steel afler losses Mpa 1116 116 1116 1116 1it6
fps _ |Aver, stress in pres. steel at the time for which the nominal resistanced  Mpa 1854 1354 1854 1866 1866
k Factor depends on lype of P.§, Low relaxation strand k = 0,28 0.28 0.28 0.28 0.28 0.28"
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Da Nang Quang Ngai Expressway projeet Item, Eng. Dale. Sign.
FO0Y BRIDGE Desigin
DETAIL DESIGN Check
ABUTMENT Al Revise
22TCN272-05; AASHTO LRFD 2nd - 1998
REINFORCEMENT CHECKING - PILECAP SECTION
a Diepth of equivalent sivess black m 0.018 0.018 018 -0.018 -0.018
de Corresp. effective depth from extreme comp. fiber
to centroid of tensile force in the tensile reinf. m 1.822 1.822 1.822 1.822 1.822)
Mn  |[Nominal resistance kNm 16694 16694 16694 10253 10253
Mr Factored reistance kNm 16694 15025 16694 14253 9227
Mu Flexual moment kNm 2335 7859 6459 2971 4159
(5.7.3.2) [Flexural moment Checking OK OK OK [3)14 0K
Limits for reinforcement
c/de  [Maximum reinforcement 0.01 0.01 0.01 -0.01 0.1
Maximum reinforcement Checking <=0.42 OK OK 0K OK OK
1.2#*Mer_|Craking moment kNm 10104 10104 10104 9884 9884
(5.7.3.3.2) |Checking Mi>=min(1.2Mcr,1.33Mu) 0L OK OK OK 0K
(5.7.3.4) |Conetrol of craking by distr. of reinf for RC member- Check? Yes No No No No|
Existing condition for struclrure 1,2 0r3 3 3 3 3 3
de Caongr. thickness fro. Tens. fiber to tens. reinf nearest m 0.063 0.063 0.063 0.060 0.0560
Z Crack width parameter N/min 17500 17500 17500 17500 17500
A Area of concr. with same centroid as tens. Reinf m2 0.019 0.019 0.019 0.018 0.018
fsa Value Mpa 166 166 166 170 170
0.6%1y Mpa 240 240 240 240 240
Tensil stress in reinf  Min{fza,0.6fy) Mpa 166 166 166 170 170
X Dist. From compression fiber to centroid m 0.266 - - - -
1d Arm m 1.733 - - - -
Ier Moment of inertia of the cyacked section m4 0.448 - - - -
s Tensile stress in reinforcement s = Msls / (As*].4) Mpa 57 - - - -
Ciecking for control eracking fs<fsa 0K N.a N.a N.a N.a
(5.10.8.2) |Shrinkage and temperature Reinfocement (side distribution)
Areq  |Area of required reinf m2 0.00127 0.00127 000827 0.00127 0.00127
Distribution on sides 7 DG m2 0.00141 000141 0.00141 0.00141 0.00141
Required Spacing not larger than m 0.435 0.45 0.45 0.45 0.45
Checking OK QK OK QK| OK
SHEAR AND TORSION CHECKING
B Factor indicating diag. eracked concr. to tension 22 1.8 2.0 2,5 2.2
0 Angle of inclination of diagonal compressive degree 35.63 42,02 40,48 30.59 36,13
a Angle of inclination of transv. reinf. to long, Axis degree 90 90 90 90 90
by |Effective web widih as minimum web widih - in dv m 7.240 7.240 7.240 7.240 7.240,
dv Effective shear depth m 1.812 1.812 1.812 1.831 1,831
(e - a/2) m 1.812 1.812 1.812 1.831 1.831
5 Spacing of stirrups m 1.600 0.600 0600 .600 0.600
ncat  |Amount of bars in spacing $ bars 12 12 12 12 12|
Av_ |Shear reinf area in spacing S m2 (.0024 0.0024 0.0024 0.0024 0.0024
0 Assume degree 35.63 42.00 4047 30.60 36.12
v Shear slress in concrete kN/m2 359 73 510 13 166
fpo Parameter taken as modulus of elasticity of prestressing tendons Mypa 1116 1116 1116 1116 1116
€ Strain in tensile reinforcement 9.70E-04 1.75E-03 1.45E-03 6.00E-04 1.01E-D3
if ex<0, multiple with reduce factor - - - - -
Strain checking <=2.00E-3 Ok Ok 0Ok Ok 0Ok
vifc  |Ratio of shear stress and f'e 0.012 0.024 0.017 0.001 0.006)
B Final value 27 1.8 2.4 25 2.2
0 Final value degree 35.63 42,02 4048 30.59 3613
Ve Nominal shear resistance provided by tensile stresses in the concrete kN 13403 10932 11804 14788 13394
Vs Shear resistance pravided by shear reinforcement kN 4085 3250 3431 5004 4053"
v Component in the direction of the applied shear of the effective P.S kN i} 0 ] g 0
Vil Vil=Vc¢+Vst+Vp kN 17489 14183 15235 19752 17447
vn2  |Vn2 kN 98408 98408 98408 99407 99407
Vi Nominal shear resistance Vn=min{Vnl,Vn2) kN 17489 14183 15235 19792 17447
Vi Faclored shear resistance kN 17489 12764 15235 19792 15703
Yu Shear kN 4705 8628 6695 742 1981
(5.8.2.7) |Shear checking OK OK OK 0K OK|
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Da Nang Quang Ngai Expressway project Ttem. Eng. Date. Sign.
FO09 BRIDGE Design
DETALL DESIGN Check
ABUTMENT Al Revise
22TCN272-05; AASHTO LRFD 2nd - 1998
I REINFORCEMENT CHECKING - WING WALL I
. MATERIALS
NORMAL CONCRETE b
foc  iCompressive Strength of concrete at 28 days Mpa 30] Ke Hps
~ Ec  IModulus of Elasticity Mpa 27691 - o=
_fr |Modulus of Rupture - Mpa 3.5 “‘I : > e
__ge __|Unit weight of concrete J KN/m3 | 245 L L
) PRESTRESSING STEEL
fpu | Tensile strength of prestressing steel Mpa | 1860 . Elal,
fpy _ |Yield strength of prestressing steg) Mpa 1670
Ep Modulus of Elasticity Mpa 195000
&
Cht thép thwivng ;\
fy Yield strength Mpa 400 | Apsis
_____ Es _ |Modulus of Elasticity Mpa [ 200000 = g
ne Ratio Es/Ec 7 ) =
Stgn  |Parameters Unit Sections
55 | 55 | 66 | 66 | 66
INTERNAL FORCES AT SECTIOIN
.. .. |Combi ' Service| __Strength| ... Strength| _Strength
Qu  |Shear e 320 320
~Mu__|Flexural Moment - 278 278
| Nu |Axial load o] il
Tu__ [Torsional Moment Y 0 0
FLEXURAL MOMENT CHECKING
H_ [Sectionheight o ]m T Teseol T 0s60]  0.500] " 0360] 0300
__d's __|Dis, Frem comp. fiber to centroid of comp. Reinf o .. bo74 0.074 0.074 0.074 0.074
_dIx_|Dis. From tens. fiber to centroid of tension Reinf 007 0074 0.079 0.079| 0079
. [Covertoxeinf _.._00%0 0.050 0050/ _ 0.0s0| _ 0.050)
__ds __ |Dis. From comp. fiber to ceniroid of tension Reinf __0426( 0426] ___(Jfﬁi‘ 0.422 0,423
Dis. Frem comp. fiber to centroid of comp. prestressing steel ¢.000 0.000 0000 0000f  0:600
_ | Dis. From tens. fiber to centroid of tension prestressing steel - 0.000 0.000 0.000
_|Dis. From comp. fiber to centroid of tension prestressing steel 05001  0.500f 0500
Width of the compression face of member o 1.000¢ _:
Web width or diameter of a circular section 1.000
{Compression flange depth 0.000
. {Moment of . AL —
Section are 0.500
------- Stee' cho.ce B e T Tl ] RICHEPIEI-IEE T
- [Tension prestressing steel P.S type -0 0 . . g
Aps | Number tendons | 0] 4 a 4 0
_ Area oom2 | 000000  0.00000| _ 0.00000 0.00060|  0.00000
Compression prestressing steel e PSiype i 0 0 0
O T Number | Tendons | o[ T T ] I
e - Area m2 000000 000000 0.00000| "~ ©¢.00000]  0.00000
Tension Reinforcement Number bars 6 6 6 6 6
As | Diameter mm 22 22 22 22 22
§ . Area m2 0.00228 0.00228 0.00228 0.00228 0.00228
Compression Reinforcement Number bars 6 6 6 6 : 6
A's Diameter mm 1 18] 16 16 16
Aren m2 0.00121 0.00121 0.00121 0.00121 0.00121
Shear reinforcement L Number bars 2 2 2 2 2
A Diameter mm 16 16 i6 16 16
) Area m2 0.00040 0.00040 0,00040 0.00040 0.00040
[} Resistance factors for flexure . 5.54.2 1,00 0.90 1.00 0.90 0.90
¢v___|Resistance factors for shear 1.00 0.90 1.00 0.90 0.90
¢n Resistance factors for axial force 1,00 1,00 1.00 1.00 1.00)
g1 Stress block factor . i 0.836 0.836 0.836 0.836 0.836
c Dis. Between centroid and top fiber m 0.02¢ 0.020 0.020 0.020 0.020
For T section behavigr m 0.020 0.020 0.020 0.020 0.020
For rectangular section behavior m 0.020 0,020 0.020 0.020 0.020
fpe___ |Effective stress in the prestressing steel aflér losses Mpa 1116 1116 1116 1116 1116
___fps_" |Aver. stress in pres. steel at the time for which the nominal resistancd  Mpa 1839 1839 1839 1839 1839
k Factor depends on type of P.5, Low relaxation strand k = 0.28 0.28 0.28 0.28 0.28 O.ZEH
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Da Nang Quang Ngal Expressway project ltem. Eng. Date. Sign.

F0O09 BRIDGE ) Design
DETAIL DESIGN Check
ABUTMENT Al Revise

I
22TCN272-05; AASHTO LRFD 2nd - 1998

REINFORCEMENT CHECKING - WING WALL

& |Depth of equivalent stress block om 0017 0.017 0.017 0.017 0.017
. de  1Corresp. effective depth from extreme comp, fiber i

} __|to centroid of tensile force in the tensile reinf. w0426 0.426 0.422 04221 0422
| "Mn_|Nominal resistance KNm | 349 349 345 345 343
_ {Factored reistance ' | kNm 349 314 345 310 310

Flexual moment kNm 193 303 178 278 278

(5.7.3.2) [Flexural moment Checking R ___OK ‘0K 0K OK| = OK
T [vimits for veinforcement R N |
c/de  |Maximum reinforcement L. 0.05 0.05 0.05 0.05 0.05
_|Maximum reinforcement Checking <=0.42 OK OK OK OK[  OK|
__rmin _{Mimimum reinforcement R 0.46% 0.46% 0.46% 0.46% 0.46%
__________ Mimimum reinforcement Checking for RC 0.23% OK OK OK OK OK
1.2*Mer [Craking moment kNm 20 90 90 920 90
(5.7.3.3.2) |Checking Mr>=min(1.2Mcr,1.33Mu) OK 0K OK OK| OK
(5.7.3.4) [Conetrol of craking by distr. of reinf for RC member- Check? Yes No Yes Nol  No
. _____ |Existing condition for structrure . Sl 2or3 1 ! 1 1 1
| _de Congr. thickness fro. Tens. fiber to tens. reinf nearest lom __ 0061 0061 0.061 0.061 0.061
Z Crack width parameter _ N/mm 30000 30000 30000 30000 30000
A |Aren of coner, with same centroid astens. Reinf | om2 | el 0020 0.020 0.020 0.020(

|value L o | 279 27% 279)|
1 ) 20 240 240 240 240||
| Tensil stress in reinf Min(fsa,0.6fy) 240 240 240 240 240
X Dist. From compression fiberto centroid =~ m o102 - 0.101 - -
Jd o jAm - (OO WO . LY u 0,388 i I
_Jer  [Moment of inertia of the cracked section ] e 1 0.002 -l o002 .1 .
fs Tensile stress in reinforcement fs = Msls / {As*].d) Mpa 216 - 202 - -
Checking for control cracking fs<fsa OK - Na 0K N.a N.a
(5.10.8.2) |Shrinkage and temperature Reinfocement (side distributiony_ | | | :
Areq |Asea of required reint’ . o |oom2 0000311  0.00031 0.06031 0.00031 0.00031
| Distribution on sides . 1ple | Tmx 0.00141[ 000141] 000141 000141 000141
7777777777 Required Spacing not larger than . m_ . 0.45 045 0.45 _043| 0.45
Checking . 0K OK OK 0K OK

SHEAR AND TORSION CHECKING

___|Factor indicating diag. cracked concr. to tension 2.2 2.1
_|Angle of inclination of diagonal compressive | depree | 37201 4193 3833
_|Angle of inclination of transv., reinf. tolong. Axis | degree | ~90) 90 90}

Effective web width as minimum web width - in dv 1.000
Effective shear depth : o 0413
(de- a/2) o 0.413
Spacing of stirrups e 0.600
Amount of bars in spacing S 2

__|Shear veinf area in spacing S o 00004 £.0004 0.0004]|

cjAssume - — : 20 ol .20

B JAsume T T deges | TN aies| TRl had] T

v____|Shear stress in concrete kNm2 | 177 308 501 862 862

_ fpo _ |Parameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 116 1116 1116

[N Strain in tensile reinforcement 1.12E-03 1.73E-03 1.23E-03 1.86E-03 1.86E-03

if ex<0,-multiple with reduce factor . - - - - -

Strain checking <=2.00E-3 0Ok Ok Ok Ok Ok

vifec  |Ratio of shear stress and fic . 0.006 0,010 0.017 0.029 0.029

B _|Final value o o 2.2 1.8 2.1 1.8 1.8

8 Final value degree 37.20 41.93 38.33 42.44 42.44

Ve Nominal shear resistance provided by tensile stresses in the concrete kN 411 350 394 335 - 335

Vs |Shear resistance provided by shear reinforcement kN 148 125 141 122 122

Vp__ |Component in the direction of the applied shear of the effective P.§ kN 0 0 0 0 0

¥nl Vnl=Vg+Vs+Vp kN 559 475 535 457 457

Vn2  |Vn2 kN . 3132 3132 3098 3098 3098

Vi Nominal shear resistance Vn=min{Vnl,Vn2) kN 559 475 535 457 457

Vr___ |Factored shear resistance kN 559 428 535 411 411

Vu Shear kN 74 116 207 320 320

(5.8.2.7) |Shear checking OK QK| - OK OK 0K
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SPACE PILE FOUNDATION ANALYSIS PROGRM

Turbo BASIC
PROJECT: FO09-Al
INITIA DATA
Kn = 0.00 Ax = 5.00 By = 7.70 Cz = 2.00
E v.uon = 2822779 B r.uon = 2822779 E v.nen = 2822779 E r.nen = 2822779
Mg = 0 {t/md} Md = 0 (t/md) m = 400 (t/m4)
LOAD COMBINATIONS
COMB. Hx Hy 4 Mx My Mz
1 292,00 14,00 1113.00 -98.00 807.00 0.00
2 198.00 14.00 209.00 -98.00 604.00 0.00
3 279.00 14.00 1107.00 -98.00 144.00 0.00
4 185.00 14,00 903.00 -98.00 541.00 0.00
5 0.00 11.00 847.00 -75.00 484.00 0.00
& 225.00 36.00 1022.00 ~208.00 395.00 0.00
7 225.00 36.00 819.00 -208.00 500.00 .00
PROPERTIES OF PILES
PILE Lo H Bpx Bpy A B Cday Fo Io Po Co Ct
1 0.00 27.00 1.535 1.535 1.00 Q0,000 0.000 0.78% 0.049 0 108000 54000
2 nt
3 nt
4 nt
5 nt
PILE COORD.
PILE X Y Phi Xi
1 1.50 3.33 0.000 0.00
2 1.50 0.56 0.000 0.00
3 1.50 -2.24 0.000 0.00
4 ~1.50 1,71 0.000 ¢.00
5 -1.50 -2.80 0.000 0.00
DISPLACEMENTS
COMB. X Y Z Fix Fiy Fiz
1 0.01626 -0.00032 0.004690¢ 0.000283 0.002254 -0.000098
2 0.01106 -0.00001 0.003914 0.000172 0.001541 -0.000062
3 0.01534 =-0.00026 - 0.004711 0.000260 0.002083 -0.000093
4 0.01014 0.00006 0.003935 0.000150 0.001369 -0.000057
5 0.00111 0.00026 0.003943 0.000044 0.000406 0.0000112
6 0.01107 0.00122 0.004538 0.0600004 0.001205 =0.000049
7 0.01186 0.00116 0.003480 0.000024 0.001494 ~0.000049
FORCES ON PILES
PILE COMB. N Q2 Q3 M1 M2 M3

FO09 bridge - Abutment Al
Pagea:l




Nmin

Nmax

QZ2max
Q3max
Mlmax
MZmax
M3max

SO EWNRFE IO WNEFPE SO MS WNE IO S WK RO C S W

PILE

~ MW N =

U e W e

297.43
235.78
290.69
229.04

183.76

264.12
235.36
330.23
255.77
320.84
246.38
188.89
264.63
238.16
363.26
275.90
351.21
263.85
194.07
265.16
240,97
34.42
54.55
47.65
67.79
135.97
113.63
49.99
87.66
87.01
96.60
95.94
144,31

114.47

54.53

COMB. N

P a=oee e

34.
363.
87.
264.
297.
235.
87.

-56.57
-38.45
-54.07
-35.94
-0.21
-44.08
-44.08
~58.15
-39.44
~55.560
~36.85
-0.03
-44.87
-44.87
-59.73
-40.44
-57.07
-37.77
0.16
-45.67
~45,67
-57.49
-39.03
~54,94
-36.47
-0.11
~44.54
-44.54
-60.05
-40.64
-57.37
-37.96
0.19
-45,83
-45,83

-3.48 -1
~3.23 -0
-3.45 -1
-3.19 -0
~2.12 0
-7.54 -0
~7.54 -0
-3.48 -1
-3.23 -0
-3.45 -1
-3.19 -0
~2.12 0
-7.54 -0
~7.54 -0
-3.48 -1
-3.23 -0
~3.45 -1
-3.19 -0
-2.12 0
-7.54 -0
- =7.54 -0
-1.78 -1
-2.16 -0
-1.83 -1
~2.,21 -0
~2.32 0
~6.69 -0
-6.69 -0
-1.78 -1
~2.16 -0
-1.83 -1
-2.21 -0
-2.32 0
-6.69 -0
-6.69 -0

.373
.B65
.303
. 795
160
. 692
. 692
.373
.865
.303
.795
.160
.692
.692
.373
.865
.303
.785
.160
.692
. 692
.373
.865
.303
. 795
.160
.692
.692
.373
.865
.303
.795
.160
.692
.692

SUMMARY OF FORCES

Q2

42 -57.,49
26 -59,73
66 ~60.05
12 -44.08
43 ~56.57
36 ~-44.08
66 -60.05

CHECKING CALCULATI
IN COMPARISCN WITH

292,00
198.00
279.00
185.00

0.00
225.00
225.00

14.00
14.00
14.00
14.00
11.00
36.00
36.00

03

-1.78
-3.48
-1.78
-7.54
-3.48
~7.04
-1.78

INITIA LOAD

1113.00
209.00
1107.00
903.00
847.00
1022.00
819.00

M1

~1.373
-1.373
-1.373
-0.692
-1.373
~0.692
~1.373

MATRIX

-98.00
~98.00
~98.00
-98.,00

- —15.00

-208.00
-208.00

~17.098
-13.449
-16.391
-12.743
-6.,986
-20.742
-21,268
-17.098
-13.449
-16.391
-12,743
-6,986
-20.742
-21.268
-17.098
-13.449
-16.391
-12.743
~-6.986
-20.742
-21.268
-12.447
-10.517
-11.978
-1¢.048
-7.527
-18.397
-18.924
-12.447
-10.517
-11.978
~10.048
-7.527
-18.397
~18.924

M2

~12.447
~17.098
-12,447
-20.742
-17.098
-21.268
-12.447

807.00
604.00
744.00
541.00
484.00
395,00
500.00

24.
63.
92.
61.
~-10.
88,
80,
98,
66.
96.
64.
-10.
90.
82.
102,
69.
100.
66,
~11.
92,
84,
96,
65,
94.
63.
-10.
89,
81.
103.
69.
101.
67,
-11.
93.
85,

255
816
009
569
291
226
474
562
531
096
064
792
398
645
900
266
212
578
296
584
832
773
403
398
028
584
496
743
765
812
033
079
397
021
268

M3

96.773

102
103

88.
94.
80.
103.

.900

.765

226
255
474
765

.00

e
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Page:2



DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |Item. Eng. Date Sign.
FO09 BRIDGE Design -
DETAIL DESIGN Check -
ABUTMENT Al Revise -
f.BORED PILE DESIGN
1. BORED PILE DATA
1.Load Combinations at top of bored pile
Longitudinal Transvesal
No Combinations Sign Fy Fux My Fuy Mx
(kN) (kN) (kN+m) (kN) (kN+m)
1 Strength la 3564 586 -1009 34 168
2 | Service Ser-l 1904 -2 111 21 09
3 Extreme Ext-1A 2601 448 -908 74 203
4
5
6
2. Bored pile Material
Normal concrete
__ Compressive strength at 28 days age fic 30|MPa
Concrete elastic modulus Ec 27691 |MPa
Reinforcement TCYN1651-2008; CBV-400 '
Yield strength fy 400|MPa
Reinforcement elastic modulus Es 200,000 |[MPa
3. Bored pile Section
Pile diameter D 1.00|m
Section area A 0.785|m2
Moment inertia Ix 0.049|m4
Iy 0.049|m4
Radius of gyration of gross concrete section; r = sqrt(I/A) X 0.250|m
Iy 0.250|m
{ 1L PILE DESIGN
1. Limit of Reinforcement 85.5.74.2
Minimum area of longitudinal reinforcement in column
As.fy/(Ag . fc)>=0.135 As> 0.008 |m2
© As/Ag>=0.01 As> 0.008]m2
o Maximum area of longitudinal reinforcement in column
As/ Ag <=0.08 As < 0.063 |m2
Trial Rebars: Ok As. 0.015|m2
1layers x 24 =24 bars D28 @150 Asl 0.015|m2

2, Interation diagram M-P

Using Pca-Column software

**In Transverse Direction
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**In Longitudinal Direc



*%In Both Direction
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P = 3564 kN

3. Column Ties
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8.5.74.6,5.5.10.6.3, 85.10.11.4.1d - ¢

Bridge is in seismic zone Sz 1
Area of concrete core measured out-to-out of ties Ac 0.622|m2
Tie diameter Dtie 14{mm?2
Cross section area of 1 tie As-tr 0.00015|m?2
Spacing of hoops 5 75|mm
Length of reinfocement tie in | hoop Ltie 2.78|m
~_Ratio of ties reinf. in one hoop/ volume of conc. core one piich spacing
ps = As-tr ., Ltie / (Ac * spacing) ps 0.0090
Ratio of spiral reinf. To total volume of concrete core shall satisfy 8.5.7.4.6
ps >=0.45, ( AglAc - 1). fe/ fy = Reql Reql 0.008%|OK
Transverse Reinforcement for Confinement at Plastic Hinges $.5.10.11.4.1.d
~__For a circular column "l:applied","2:Not applied" i
ps >=0.12 . f'c/ fy = Req2 Req2 0.0090|N/A
Length distributed spiral with pitch 75mm below pilecap Ldis 1.50|m
4. Shear Design
Shear resistance factors dv 1.0
Factored shear force Vu 586]kN
Required shear capacity Vn = Vu/ ¢v Vn 586|kN
Determine concrete shear capacity
_ Minimum shear reinforcement will provided in cross section
Therefore B 20
N 9 45.0|deg
Diameter of bored pile D 1.00|{m
Width of cross section b 1.00)m
dv = 0.9%de de = D/2 + Dr/pi()
Diameter of the circle passing through the centers of the long, reinf. Dr 0.79|m
de 0.75]m
dv 0.68[m




Ve =0083. 3. sqrt(fc). bv. dv Ve 616{kN
_ Difference between required shear capacity and the capacity provided by concrete
is the minimum required capacity for shear reinforcements
Vs=Vn-Vc Vs OJkN
In this case Ve > Vn so shear reinforcement is no need
Stirrup diameter Ds 14
Number of stirrup legs / cross section ns 2
Shear legs area Av 0.0003|m2
Angle of inclination of shear reinf. to long, axis o 90|deg
Vs =Av. fy. dv. (cot § + cot o). sina /s § <= -|m
Stirrup spacing used ] 0.10|m
- Check minimum shear reinforcement requirenient OK
Av >= (0,083, sqri(f'c). bv. s/ fy = Req Req 0.0000|m2
Check maximum shear reinforcement spacing requirement 0K
— F=0.1%fc*bv*dv F 2468 |kN
If Vu<0.1%*fc*bv*dv  then Smax=0.8*dv <= 600mm
If Vu> 0,1*fc*bv*dy  then Smax=0.4*dv <= 300mm Smax 0.60|m
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VIET NAM EXPRESSWAY CORPORATION - PROJECT MANAGEMENT UNIT NO.85

DA NANG - QUANG NGAI EXPRESS WAY PROJECT
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POT BEARINGS




DA NANG - QUANG NGAT EXPRESSWAY PROJECT |Item. Eng. Date. Sign.
FO09 BRIDGE Design
DETAIL DESIGN Check
LOADS Revise
POT BEARING - design checking AASHTO LRED 4th 2007
I. POT BEARING CHARACTERISTICS
ELASTOMERIC DISC
Description Sign Specification Unit Require,
Hardness, type D durometer - Shore A scale IRHD ASTM D2240 605
Tensile stress at 100% elongation ASTM D412 MPa 158
at 200% elongation ASTM D412 MPa 27.6
Tensile strength ASTM D412 MPa 41.4
Ultimate elongation ASTM D412 % 220
Compression set at 70°C in 22 hours ASTM D395 % 40
PTFE SHEET
Description Sign Specification Unit Require,
Tensile strength - minimum fu ASTM D1457 MPa 19.3
Elongation - minimum _ ASTM D1457 % 200 -
Specific gravity - minimum ASTM D792 __|2.16%0.03
Melting point ASTM D1457 °c 32842
STAINLESS STEEL - ASTM A240M, type 304
Description : Sign Specification Unit Require.
Tensile strength - minimum’ fu ASTM A240M | MPa 515
Yield strength - minimum B fy’ ASTM A240M | _MPa 1 205
Elongation in 50mm - minimum % 40
STRUCTURAL STEEL - ASTM A709M, grade 250 )
Description Sign Specification Unit Require.
_Tensilestrength N fu ASTM A709M © MPa 400-500
_Yield strength - minimum L o fy ASTM A709M MPa 250
Elongation in 50mm ~ minimum % 23
BOLT STEEL - ASTM A307, grade A
Description Sign Specification Unit Require.
Tensile strength - minimum fu ASTM A307 MPa 414 |
BRASS SEALING RING
Description Sign Specification Unit Require.
Tensile strength fu ASTM B36M MPa 350-420
Page: 1/5
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II, POT BEARING DESIGN CHECK

. PTFE sheet
Top plate ) % Z
Ly \ h \ / / Piston
p2 /
ol 3 : I
pt
Potwall——u__ | W
h \
pond | , ‘ I_t" Sealing ring
Flat soaling rings Circul allng ri
Bottom plate / N b roular aee ng; nes
Pot base Elastomeric pad
Figure C14.7.4.3-1 Pot Bearing—Criticat Dimensions for
Clearances.
Bt - ngang cu / transversal
PTFE plale
& .'Hn_-r—e—l
= =
Sliding plate ]
| : g\
+ n - fing, square seclion: wxh = Thét trén/ TOP PLATE = \
A AR
™~ = [ (] i 1;_
il AN NN N NN AN L 4
= w“’j%i \\\ Bia Cao 8w ELASTOMERIC PAD [\\\\\} \ -~ =
= ALY AL N W L W ¥ ;\)\
[ 2 2] - chaw POT - Thé\ Dus BOTTOM PLATE G
tw Dr=Dp tw
Bb - ngang cdu/ transversal
POT BEARING Parameters
Description Sign Unit Value
Service limit state Vertical max o Fz,se kN 1700
B Vertical min - Fz,se min kN 750
Horziontal Hxy,se kN 60
Rotational Ose rad 0
Longitudinal movement AL min +50
Ultimate limit state  Vertical Fz,ul kN 2350
Horziontal Hxy,ul kN 130
Rotational L Bul rad 0.012
Top steel plate Longitudinal dimension (longitudinal axis) At mm
Transverse dimension Bt mm
Thickness it mm
Bottom steel plate Longltudinal dimension (longitudinal axis) Ab mm
Transverse dimension Bb mm
Thickness tb mim
Inside diameter of pot Dp mm
Outside diameter of pot Do mm
Thickness of pot wall e tw mm
__Thickness of baffle SO L. mm

Fi!c:F009_PotBnaring_Check.xls.xl_s-Sheel:DX_lOMn
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otamiydeph Ty o |
C'Iearqr__l_ge between top of piston and top of pot wall ) hp2 1 mm N 10
Diameter of elastomeric pad dr mm 385
Thickness of elastomeric pad hr mm 20
Thickness of piston hpis mm 30
Height from top of rim to underside of piston hw mm 20
| hpl-hr > hw mm 25
Clearance betweeen piston and internal diameter of pot c mm 0.5
Diameter of PTFE sheet dp mm 385
Thickness of PTFE sheet hptfe mm 7
Top sliding plate | hslp mm
Clearance between top of piston and bottom of top plate he mim 5 B
Diameter of bolt _ db mm 40
Total height of pot bearing H : mm 110
" Bearing height check Ok Hcheck mm 110
1. Thickness of Elastomeric pad Check <14.7.4.3> . hr > 3.33*Dp*6u Ok
Thickness of elastomeric pad hr > 15 mm
Internal diameter of pot - Dp = 385 mm
Required roation at ultimate limit state Bu = 0.012 rad
Thickness of elastomeric pad, choose hr0 = 20 mm
2. Pot cavity depth Check <14.7.4.3> hpl = 0.5*Dp*Buthr+hw Ok
Pot cavity depth _ ' hpl > 42 mm
Internal diameter of pot Dp = 385 mm
Required rotation at ultimate limit state . _ fu = 0.012 rad
Thickness of elastomeric pad - hr = 20 mm
Height from top of rim to underside of piston hw = i . 20 mm
Pot cavity depth, choose hpl = ' 45 mm
3. Vertical clearance Check <14.7.4.3> hp2 > RO*0u+2*5u+3 Ok
Clearance between top of piston and top of pot wall hp2 > 7 mm
Required rotation at ultimate limit state Bu = 0.012 rad
Vertical deflection due to factored load du = 0.74 mm
Shear modulus of elastomeric pad G = 0.93 MPa
Elastic modulus of elastomeric pad Ec = 803.5 MPa
Stress in ealstomeric pad aep = . 14.6 MPa
Radial distance from center of pot to object in question RO = 192.5 mm
Clearance between top of piston and top of pot wall, choose hp2 = . 10 mm
4. Compressive stress of Elastomeric pad Check <14.7.4.4> F/8y= FI(pi*(drlZ)z) < qy Ok
Vertical load at service limit state F = 1700 kN
Area of elastomeric pad Sr =
Diameter of elastomeric pad dr > 294 mm
Average compressive stress of elastomeric at service state
should not exceed this value Qo = 25 MPa
Diameter of elastomeric pad, choose drD = 385 mm
Page:3/5
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5. Sealing Rings <14,7.4.5>

case: Rings with rectangular cross-sections

n

Three rectangular rings shall be used. Each ring shall be citcular in plan but shall be cut at one point around its circumference,

The faces of the cut shall be on a plane at 45° to the vertical and to the tangent of the citcumference.

The rings shall be oriented so that the cuts on each of the three rings are equally spaced around the circumference of the pot.

Width of each seal ring
Width of each ring shall not be less than either

And shall not exceed 19mm
Width of each seal ring, choose

Depth of each seal ring
Depth of each shall not be less than 0.2times its width
Depth of each seal ring, choose

case: Rings with circular cross-sections

One circular closed ring shall be used with an outside diameter of Dp.

Cross-sectional diameter
Cross-sectional diameter not iess than either 0.0175 Dp or 4 mm.

Cross-sectional diameter, choose

6. Thickness of pot wall, pot base Check- <14.7.4.6>

case: Base bearing directly against concrete or grout
th = 20tnm
tb = 0.06*Dp

Thickness of pot base, choose

case: Base bearing directly against steel girders or distribution plate
th = 12.5mm
th 2 0.04*Dp
Thickness of pot base, choose

Minumum pot wall thickness for an unguided stiding pot bearing
tw > Dp*os / (1.25%Fy)

tw 2 20 mm
Thickness of pot wall, choose

7. Thickness of pot wall, pot base Check <14.7.4.7>
Pot bearing subject lateral loads
Thickness of pot wall and pot base
Required rotation at ultimate limit state
Required horizontal force at ultimate limit state
Yield strength of pot steel
Thickness of pot wall, choose
Thickness of pot base, choose

File:FO09_PotBearing_Check.xls.xls-Sheet:DX_3.0Mn

0.02*Dp = 7.7 mm
or 6.0mm = 6 mm
< 19 mm
Wasr = 9 mm
0.2*Wsr = 1.8 mm
dsr = 3 mm
y
Ok
0.0175*Dp = 6.7 mm
or4.0mm = 4 mm
Dsr = 10 mm
Yy Ok
tb > 20 mm
th = 23 mm
tb0 = 30 mm
n -
tb > 12,5 mm
th > 15 mm
tb = 30 mm
Ok
tw > 18.0 mm
o8 = 15 MPa .
tw = 20 mm
tw0 = 50 mm
tw,th = sqré(25*Hxy,ul*0u/Fy) Ok
tw = 12.5 mm
Bu = 0.012 rad
Hxy,ul 130 kN
Fy = 250 MPa
twl 50 mm
tb0 = 30 mm
Page:4/5
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8. Height of top of rim to underside of pistion Check <14.7.4.7>
Pot bearing that transfers load through the pistion
hw = 3mm
hw = 0.03*Dp
Height from top of rim to underside of piston
Internal diameter of pot
Yield sirength of Piston steel ‘
Required horizontal force at ultimate limit state
Height from top of rim to underside of piston, choose

Thickness of pistion
Thickness of pistion shoul not be less than 6%Dp, except at rim
Thickness of pistion, choose

9. Clearance bet. piston and int. diameter of pot Check <14.7.4.7>

If surface of pistion rim is cyclindrical
Clearance betweeen piston and internal diameter of pot
Required rotation at ultimate limit state
Internal diameter of pot
Height from top of tim to underside of piston
Clearance betweeen piston and internal diameter of pot, choose
10. Compressive stress for PTFE sheet Check <14.7.2.4-1>
Compressive stress for PTFE sheet
Diameter of PTFE sheet
Average compressive stress for PTFE at service limit state
should not exceed the value ’ .
Vertical load at service limit state
‘Diameter of PTFE sheet, choose
11, Shear resistance of bolt Check <6.13.2.7>
Required horizontal force at ultimate limit state
Bolt diameter
Number of bolt
Tensile strength of bolt steel
Number of shear planes per bolt
Shear resistance of bolts
Friction force between conrete and steel pot
Rnl = ¢*(fms*Vmin)
Friction coefficient steel/concrete
Resistance factor
Shear resistance of bolts and friction

12. Compressive stress for concrete at top and bottom plate Check

Vertical load at service limit state
Thickness of top steel plate
Thickness of bottom steel plate
Internal diameter of pot

Concerete stress at underside of bottom plate

Concerete stress at uperside of top plate
Allowable compressive stress

File:FO09_PotBearing_Check.xls.xIs-Sheet:DX_3.0Mn

. Fz,3¢

hw 2 1.5*Hxy,ul/(Dp*Fy) Ok
hw = 3 mm
hw > 11.6 mm
hw > 2.0 mm
Dp = 385 mm
Fy = 250 MPa
Hxy,ul = 130 kN .
hw( = 20 mm
Ok
6%Dp = 23.1 mm
hpis = 30 mm
¢ 2 max(0u*(hw-Dp*0u/2),0.5) Ok
c = 0.5 mm
fu = 0.012 rad
Dp = 385 mm
hw = 20 mm
c 0.5 mm
ap = F/(pi*(dp/2)") < gp 0k
op = MPa
dp = 264 mm
qp- 31 MPa
Fz,5e = 1700 kN
dp C o= 385 mm

Hu < (Rn1=0.48Ab.Fub.Ns+Rn2, Ok

Hxy,ul

db .=
Nbolt =
Fu =

o = FApi*(N3*tt,b+Dp/2)2)

tt =
th =
Dp =

ob =
ot =
fo] .

130 kN
40 mm
4 bolts
414 MPa
1
999 kN

184 kN
0.35
0.70
1183 kN

Ok

1700 kN
25 mm
30 mm

385 mm

9.1 MPa
9.7 MPa
30,0 MPa
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FO02 BRIDGE

DA NANG - QUANG NGAI EXPRESSWAY PROJECT

DETAIL DESIGN
LOADS
LOADS
L. Displacement
Maximum allowable displacements in bongitudinal direction =
Maximum dispfacement
Al
Unit {(mm)
Tai trong Symbol Sign Displacement Service
Casel a
TU+ TU + 6,00 1.20
TU- TU - -6.00 120
Cr&Sh CR&SH - -8.00 1.20
Other loads * 1.20 100
Max Stretch = -1.2
Max Shrink = -15.6
Maximum displacement 15.6
1L, Force
Galvanised steel dowel D =
Number =
fu =
Resistance force Rn=0.48*A %M =
Load Symbol Force (kN) a b
CrdeSh CR&SH 0 - 0.50
TU TU 0 - 0.50
EQ EQ 256 1.00 -

Maximale shear force

_Ad-FOY bridge-Sicel dowel.xis xls-cheel:STEEL DOWEL

Q = max(CR&SH+TU,EQ)0.8

40 mm
15.6 OK

32,0 mm
4.0 bar
380 Mpa
586,8 kN OK

320.0 kN

5-6.13.2.7
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CALCULATION SHEET FOR OUTSIDE BARRIER OF FQ09 BRIDGES
- Bridge Design Standard 22 TCN - 272 - 05 (considered with AASHTO LRFD 2007)

A. GENERAL DATA:

"~ 1. Design live load

Design vehicle load HL93
Number of lanes 2.00
2. Bridge width
Width of carriageway Boar = 8.50
Width of barrier wall B = 0.50
Bridge width = 7.50
3. Material properties:
Concrete
Compressive strength of cylindrical at 28 days age fc= 25.00
Concrete density g= 24.50
Elastic modulus E.=  25278.73
Tensile strength of concrete f= 3.15
Steel CB-400-V
Modulus of elasticity Es= 200000
‘Yield strength of steel bar f,= 400
4. Dimensions of RC barrier wall:
b3
1 b1 500 Jemm)
_.f h2 . 325 j{mmy)
- b3 290 i{mm)
= = h1 159 {(mm)
=] h2 255 j(mm)
o~ _h3 i 36 (mm)
L =
) I
for ]
5. Diagram of Calculation Pi-D16
Rw % ]
) P2-D14
barrie wall P3-D2G
4%
6. Railin shall be proportioned such that:
(13.7.3.3-1)
[n which:
R - Total resistance of the barrier wall
Ft - - Transverse vehicle impact force
8. General value:
- Diameter of longitual steel bar 14 {mm})

(lanes)

(m)
(m)
(m)

MPa |
KN/m3
MPa
MPa

MPa
MPa




- Diameter of stirrup 20 (mm}
- Reinf. Spacing of stirrup 150 (mm)
- ¢ Bending resistance factor 1
8.1 Choose Design force for barrier wall
- Barrier wall containment level:
Ft 120 (KN) (AASHTO2007 Table 13.2-1)
He(min} 810
8.2 Total capacity of Barrier wall:
8.2.1. Resistance of concrete wall for vertical axial {Mw.H}
+ Mw for oul-face

. . ) ®. Mn(+)
Widih of Number of bars Effective Area of e A.f, g
Segment Segment Pepth bars g oA, f]a-Z
n 08516 2
b'=h d{+) "~ As
{mm} (Bar) . {mm) {mm°) {mm) (KNmim)
1 159 1 . 223 154 18 13170.19
2 255 1 258 154 11 15536.56
3 355 4 433 616 33 102627 .45
+ Mw for Int-face
‘ ; ©.Mn{-)
Width of Effective Area of AS
Segment Segment Numbe; of bars | Depth bars a =W3 ®.A,f, _[,, - ﬂ)
b'=h d{+) As Lo ?
{mm) {Bar) {mrm) {mm2) {mm) (KNmm)
1 159 1 223 154 18 13170.19
2 255 1 248{ 154 11 14920.80
3 355 4 423 616 33 100164.45
+ Resistance of concrete wall for vertical axial (Mw.H)
Width of - " @.Mni Mw.H
O.Mn{+) ®.Mn{-) Average of ,
Segment Sz,gr:ent Qut-face Int-face two face Z ©.M ni
{mm) {(KNmm} {KNmm) {KNmm) {KNmm)
1 169 13170.18 13170.19 13170.19
2 255 15536.56 14920.80 15228.68 129794.82
3 355 102627.45 100164.45 101395.95

Where: ‘ )
d - Average distance from compression face to centroid of tension reinforcement {mmj)
a - Thickness of the equivalent stress block (mm}
As - Area of tension reinforcement {mm2)

8.2.2. Transverse Ultimate resistance of wall (Mc)
+ Transverse resistance of RC barrier wall (Mc)

x.Db?
Shear contact area: (mm2/mmy} As = 4i* D { with D is Reinf. Spacing of shear)
andb=1m
Hight of Shear Effective AS Moi Mc
Segment Segment contact area Depth a=m o4 4ot > .M hi
h As d e : f[ ‘2] Soh
(mm) {mm2/mm}) {mm) {mm) {KNmm) {KNmm)
1 159 2.094 310 39.42 243,191




2 255 2.094 139.5 39.42 100.353 195.826
3 355 2.094 310 39.42 243.191
+ Total ultimate resistance of RC barrier wall:
- For impacts within a wall segment :
R, = [H_Z_J{g M, +8M, H+ M] (TCN 13.7.3.4-1)
20, —1L, H,
In which :
Rw - Total transverse resistance of the RC bariier wall (N)
Le - Critical length of yield line failure pattern (mm)
Lt - Longitudinal length of distribution of impact force Ft (mm}
Mw - Flexural resistance of a wall (KNmm/mm)
Mc - Transverse flexural resistance of wall {KNmm/mm)
Mb - Additional flexural resistance of beam in addition to Mw, if any, at top of wall (KNmm/mm)
Hw - Height of barrier wall Hw (mm)

- Critical length of yield line failure pattern Lo '

b (4 2 , 8H. (M, + M, H)
L 2 M (TCN 13.7.3.4-2)
RONT Hw Mb Me - Mw.H Lo Rw
{mm) {mm) (KN.mm) (KN.mm/mm_) {KN.mm) {mm) (KN)
2440 769 0 195.83 12979482 3579 1822.91
- For impacts at end of wall or at joint :
2 M,.I:
R, =|—— (| M, + M H+—2—= (TCN 13.7.3.4-1)
2L -L H,
- Critical length of yield line failure pattern Lc :
- -
oL, (LY H, (M, M, )
<72 Y2 M,
T Hw Mb Mc Mw.H Le Rw
{mm} {mm) {KN.mm) {KN.mm/mm) (KN.mm}) {mm) {KN)
2440 769 0 195.83 129794.82 2634 1341.26
9. RESISTANCE CHECK FOR RC BARRIER WALL
~ Condition 1 R=RwsaFt With : Ft= 120 (KN}
+ Resistance Check for RC barrier wall accordant Condition 1
- Resistance barrier Wall Check
Combination o
Rw (KN} Ft (KN) Condition {1)
1. Impact at end of wall or joint 1341.26 120 OK
2. Impact at a wall segment 1822.91 120 OK




10. SEFT WEIGHT OF RC BARRIER WALL (DC,; )

+ Seft weight of concrete Ye 24.5 (KN/m®)
+ Seft weight of steel A 78.5 (KN/m®)
+ soft weight of Asphalt concrete Ya 22.1 (KN/m®)
- Seft weight of concrete wall
+ Area of concrete wall Ac = 0.529 {m2)
+ Load due to weight of wall DC. = v.Ac
DC, = 12.96 (KN/m)

11. CHECK SHEAR-RESISTANCE OF RC AT BASE OF THE WALL JOINT WITH DECK

- Arrangement of stirrup D20 attach in overhang

Assuming that Rw spreads out at a 1:1 slope from Lc
- The tensile force per unit of length in the overhang, is given by:

- Rmax
L.+2.H,

- Height of barrier ) Hw = 769 (mm)

- Maximum of load impact on barrier wall Rmax = 1822.91 (KN)

Lg= 3579 (mm)
: Ty = ~358.23 (N/mm)

- For Impact at end of barrier wall ] " Rmax= 1341.26 (KN)

Le= 2634 (mm)
Ty = © 321.53 (N/from)

-~ Shear load for calculate ] T= Max(Ty,T2)

CT= 356.23 (N/mm)

- The nominal shear resistance Vn of the interface plane following:
‘ Vi = CAg + U{Ayf + Pg)
Which shall not exceed 0.2 or 5.5A,,

Where:
- Shear contact area: ' _ Acv = ba 1 mm
Acv= - 500 {mm2/mm)
- Dowel area across shear plane: rad? .
' A = 5D , ( Determined in 9.2.2 )
. Avf= 2.094 {(mm2/mm})
- Yield strenght of reinforcement fy = 400 (MPa)
- Permanent compressive force: Pc= DC.1mm
. Pc= 12.96 (N/mm}
- Strength of weaker concrete fc= 25 (MPa)
- Cohesion factor c= 0.52 [6.8.4.2 - 22TCN 272-05 ]
- Friction factor M= 0.60 [A5.8.4.2 - 22TCN 272-05 ]
Vn= 770.43 (N/mm)
0.2f A, = 2500 (N/fmm)
5.5A;, = 2750 (N/mmy}
- Nominal shear resistance: Vn = Min{ Vin, 0.2fc.Acv, 5.5Acv )
Vh= 770.43 (N/mm) > T = 356.23 (N/mm) : OK

+ The minimum cross-sectional area of dowels across the shear plane:

b .5 [6.8.4.1 - 22TCN 272-05 ]

A, = 0.357—

¥



- Number of stirrup input deck
- Cross-sactional area of stirrup input deck

- The development length I, shall not less than 3 values then:

- The development length:
- Modification factor for adequate cover:

- The development tength after modify.

- The Available development length:

Sy
Ay = 65.63 (mm2)
n= 2
As = nAvfs
As = 628.32 (mm2)
100.@ _ 365 (mm)
V30
8.¢= 160 (mm)
And 150 (mm)
Iy = 365 {mm) |
ky = 0.7
= kihy
I,= 256
h= 256
I, = hf - as(+)

- Unless the required area is reduced to

le =

> Avf: OK

With ® =20 (mm)

{ The required modify )

{mm)
(mm)

160 mm {which Is not adequate)

Ay (ho) = Ao/ |,

Ay (he) = 1.311 {(mm2)
By using this area to recalculate Mc, Lo, Rw { The determined following 5.2.2 ) ,
Height of Shear Effective A Mai Mc
Segment Segment contact area Depth a :m g 2, O M hi
h As d It “’-":-fr( ‘E] S i
{mmy} {mm2/mm)}) (mm) (mm) (KNmm) {(KNmm} -
1 159 1.311 310 24.68 156,006 .
2 255 1.311 139.5 24.68 66,684 126.447
3 355 1.311 310 24.68 © 156.006
- For Impacts. within a wall segment :
T ou Hw Mb Mo Mw.H Le Rw
{mm) {mm) (KN.mm) {KN.mm/mm) {KN.mm) {mm) (KN)
2440 769 0 126.45 129794.82 4013 1319.87
- For impacts at end of wall or joint :
LT Hw Mb " Mc Mw.H Le _Rw
{mm) {mm} {KN.mm) {KN.mm/mm} {(KN.mm)-. {mm) (KN)
2440 769 0 126.45 129794.82 2729 897.54|
+ Check railing following Condition 1
. Resistance of Wall Check _
Combination .
Rw (KN} R (KN) Condition (1)
1. Impact at end of wall or joint 897.54 120.00 OK
2. Impact at a wall segment 1319.87 120,00 OK
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A. SUBSTRUCTURE DESIGN




1.Abutment A1
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LOAD COMPONENTS

Assumptions :

1. Bridge is considerad to be in saismic with acceleration coeff. A = 0.0580¢g
2. The Design of the Abutment accords with Specification for bridge design 22-TCN-272-05

and AASHTO LRFD 2004 for reference
3. Design live load: HL-93 and lane loading 9.3 KN/m

Input :
Level Table(at center of abutment)
Lavel of top of headwall Hiwl 5,934 m
_ Lavel of top of bearing BTL | 4.295 m
~ Level of top of stem abutment e HTL 4.145 m_
- Level of top of footing _FTL -0.500 m
_Level of bottom of footing . FBL -2.500 m
 Ground level L GL 1 . _5.89% m
Lowsst water leve| HWL 3.270 m
Skew angle o 0.00 deg
L.Loads from substructure
Abutment dimensions VERTICAL VIEW
n w
] by by
Gil.
1
J. =+ | e
.i' m E-a-sormoooizzzsfzizoassanaozoooIs d
+— I : i
1 U
ds [
h bs d,
;
b, a o by
T
(]
< b i :
]
f e L d4
b
d
F 3
r r2
PLAN VIEW
™~
~
~
N
Center of bridge € ———— 5 dg——— = —— D —-
o
Axis Xo <«
\\
) . N Axis Yo
Material Unit Weights
« Unit Weight of Reinf. concrete Yo = 24.5 kN/m®
+ Unit Weight of Soll ¥s = 18.0 ki'm®
+ Unit Bouyancy Weight of Soll Yoo = 8.2 k/m®
DNDH-DN Guang Ngahs-7-AZiDD. 19AZIORB2ABang tith me ORB22 (pasa thanh}iGui_27-7-2013%3. Ban inhi1-Cau ORB252-Abutmont A
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ABUTMENT DIMENSIONS (IN METRES)
Itom Symbol Value item Value
Height of stem 1 n 6.434] Horizontal Dimension 2.000
FootngWidh b 5.500| Horizontal Dimension 2.400
StemWidh a1 1.800{_ Horizontal Dimension 0.300
FootingDepth d ~2.000{ Vertical Dimension 0.839
Footing Slope I N ~0.000{ Vertical Dimension 2400
Width of stem at bearing ~n | 1.000 Vertical Dimension 3195
Ballast Wall Height ] 1.789| Vertical Dimension .0.000
Ballast Wall Thickness b 0.500( Vertical Dimension 0.150
‘Wingwall Length ol w 4.900| Vertical Dimension 1.200
Soil CoveratToe _ c _____8.395| Vertical Dimeng[ofni 0.000
Girder Reaction I ¢ | o..00| with of bearingpad 0.560
Distance to ¢l of pile ri 1,000 Wingwall Thickness 0.500
‘Horizontal Dimension by ~2,000| Wingwall Thickness 0.500
Horizontal Dimension b 2,000| Distance to ¢l of pile 1.000
cos {a) = 1.00
Slope front of abutment d = 0.00 m
bl = 0.00 m
Width of Abutment L 12.600 m
Width of abutment (inclined direction) Ltr 12,600 m
Height of Abutment Ht = 8.43 m
Distance from CG of footing to edge of Abutment bi2 = 2.75m
Surcharge | | | § i i[ E i E E
VARV Y \'% VY]
Girder D, L+| :
oleh B Fi1
ofefutubudobafedututogubutuluput uir-r-~jufe cy v.Aupul Supupupuiept
N F I iOE2 2
" - E F2 —!
i iGzE
1
Sign Comvention : E \ H
[ \
| : \
y B2 : ; \
N \ 7
K1 i
K3 oo I i 05H \
r———— LY
Al :
]
I
l _ N
Surcharge KayrH
1. Self weight of Abutment (DC)
Area Length Force XM Arm*@ Moment
Description (m?* {m) {kN} (m) {m) (kN+m)
SW of Abutment (DC)
Section A1 4.000 12.600 1235 | 1.000 1750 | 2161
SectionpA2z 1 - 12.600 - o 1.333 147 | -
SectionB1 3.000 12.600 926 2.750 - -
‘Section B2 6.968 12.600 2151 2750 - -
Section C1 . 4.000 12.600 1235 4.500 -1.750 -2161
_ Section C2 - 12.600 | - 4.167 1447 -
_SectionD 0.895 12.600 276 3.250 -0.500 -138
Section E11 1.678 0.500 21 | 4.500 -1.760 -36
_ Section E12 11.190 0.500 | 137 4.500 -1.760 -240
Part extra stem 4.217 0.740 76 5.083 -2.333 ~178
__Section F11 2.880 ~0.500 35 6.700 -3.950 139
_ Seclion F12 N - 0.500 - 5,700 -2.950 -]
“Section F13 -0.866 0.500 -11 6.700 -3.950 42
Sectlon F2 2,880 0.500 35 6.300 -3.560 -125
" Section G1 o 0.135 12.100 283 3.650 -0.900 -254
" Section G2 0.045 ~10.468 12 3.650 -0.900 -10
Bearing seats (wiseal= 0.65m) 0.083 3.250 101 2.600 0.150 2
Curbs +Handrail on Abutment 0.50 4.900 | 65 5.450 -2.700 -175
Total SW of Abutment (DC) 6486 ~1253
Tranverser moment 294 6.175 1816
Notes; 1. Distance 'X' is measured horizontally from Toe of Retaining to CG of Section
2. Moment 'Arm' is measured from CG horizontally and from Underside of Footing Vertically.
DANEH.DN Quang NganS-7-AZDC- 1SAAORBZBang linh mo ORB22 (pass hanhj\3ui_27-7-201303. Ben Uah1-Cau CRBZ52-Abulment A1 Page:2




2. Earth on Abutment (EV)

Description

Earth on Abutment (EV)
Section £1
Saction £2 R
Seclion€3
Section K1 _
Section K2
Section K3

Maqmon Foofing

3. Horizontal Earth Pressure on Abutment (EH)
To be safe, horizontal earth pressure at front face of abutment may be neglected.
Horizontal earth pressure at behind face of abutment shall be considered.

0.4"H

*» Height for horizontal earl
* Width for horizontal eartf

+ Density of Soil
+ Internal Friction Angle of

H/3

+ Incline angte of back face wall 8 = 90.0 deé
* Friction angle between fill and wall 5 = 20.0 deg
+ Incline angle of fill soil B = 0.0 deg
+ Gravitational acceleration g = 9.81 m/fs®

+ Basic earth pressure
p=Kuys. g. Z.10*-8 (Mpa, Z:mm)
K: taken as Ka (assume wall move or deflect sufficiently to reach minimum active conditions}

in 2 ' r =  2.684
sin “(6 +
Ka = 5 ©+d,) Ka = 0207
I".[sin < @.sin( 6 — &)] o = 0.045 Mpa
Sl & +8). sin( ' —B) |
r=|1+ [~ 2720
sin{ 0 - &).sin{ 0 + B}
Harizontal sarth pressure:
*Ea=05.p.Z2.B.10°3 (kN) Ea = 2398 kN
«M=Ea.0,4H M = 8091 kNm
« Horizontal Earth Pressure act at a height of 0.4 H <8 3.11.6.1>
4. Earth Pressure on Abutment due to Surcharge (ES)
Equivalent height of soil for highway loading taken from Table 3.11.6.2.1
H= 1.50m heg= 1.7m
H= 3.00m heg= 12m
H= 6.00m heg= 0.76 m
H= 9.00m heg= 0.61 m
H= 8.43m heq= 0.64 m (Linear interpolation)
» Vertical force ESv = 290 kN
ev = -1.75 m
M = =507 kNm
+ Horizontal force ESh = 363 kN
eh = 4.22 m
Ap = kyy ghed 07 M = 1531 kNm
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5. Earthquake effects

Bridge is located at:

Nui Thanh district - Qua

ng Nam province

According to TCXDVN 376:2006 and 22TCN272-05, bridge is in seismic zone 2and acceleration cosfficlent as below

* Paak ground accelsration coefficient A = 0.0580¢g
§.1. Seismic active lateral Earth pressure (Exg)
« Backfill slop angle i = 0.0 deg
« Slope of wall to vertical p' = 0.0 deg
+ Angle of friction of soil ¢ = 30.0 deg
« Angle of friction between soif and abutment & = 20.0 deg
* Horizontal acceleration coefficient kh = 0.087
* Vartical acceleration cosfficient kv = 0.035
« Angle 0 = arctan(k / {1-k,}) 0 = 5.2 deg
. ; -2
P cos?(p—0—P) [, [sin@r8)sing~6-) J
= )
’ cos0.cos® f.cos® +f+0) Ucos(ﬁ +p+0).cosf—[)
* Seismic active lateral Earth pressure coefficient Kag = 0.36
«Ear =0,5. 9. 1. HE. (14v) . Kag. 10%9  (kN/m)
* Seismic active lateral Earth pressure coefficient Ene = 2790 kN
Mae= Eas*0.3H+{Epg - Eag)0.6H Mae = 8053 KNm <A11.4.1.1>
Easis the static component of seismic active pressure calculated with 0 =kv =0
5.2. Earthquake effects to abutment (EQ)
Seismic force for substructures: elements above ground Fh = Csm* W; elements under ground Fh = A*S*W
+ Soil profile type Soil type |
« Site Coefficients. S = 1.0
« Elastic Seismic Response Coefficient 2.5A = 0.145
Csm = 1.2*A*S/ Tm*2/3 < 2.5*A Csm = 0.086
* Period of vibration of the fundamental mode
Tm = 2*piFsqri(m/k) Tm = 0722 s
Area Length Force xn Armf Moment
Decription {m?) {m} {kN} {m) {m) (kN*m)
" Section A1 4000 [ 12,600 72 1.000 72
__Section A2 - . ..12.800 - 2000 -
Section B1 3.000 |  12.600 54 10001 54
_ Section B2 8968 12.600 186 4.323 804
_ Section C1 e ~4.000 12.600 " 72 - 1,000 72
_SBectonC2 - - 12.600 - ~2.000 -
SectionD 0.895 12.600 24 7.540 180
| Section E11 1,678 0,500 | - 1| 5.834 7
" Section E12 11.180 0,500 8 2617
Sectone2z 4,217 0.740 4 2.000 9
Section F11__ 2.880 0.500 2| 5.834 12
Section F12 -1 0800 - 5.234
“Section F13 | -0s8ss 0.500 -1 6.615
Section F2 2.880 0500 [ 2| 6795 | 14
__ Section G1 0.1356 12,100 2 5721 13
_Section G2 ) 0.045 10.468 1 2617 2
Total EQ of Abutment Selfwelght 427 | 1237
DINDION Quang Hgal5-7-AZIED-JWORDEang tish o ORB?2 (pass thantiiBul_271-7-401513. Ban banh-Cau ORB253-Abvlman! A1 Page:d4




6. Braking Force(BR)
Take 50 % Braking Force for this Abutment (Free Bearing)
+ Number of lanes
« Multiple presence factor
» Take 25 % of Truck load
BR =25%*n*m * {2*145+35)
+« Acting at 1.8m higher of road face

7. Centrifucal Force , CE (3.6.3)
» Plan of bridge (1:"straight",2: "Curve")

* Design Speed

C = 4/3*(VgR)
Acting at 1.8m higher of road face
CE=n"m*(2*145+36)* C

8. Water _Load (WA) NA

DANDH-DH Quang NgadS-7-A2DD- 19ANORB2ABang Gah mo ORB22 (pazs thanh)\Gui_27-7-2013¥3. Ban bah1-Cau ORB25a-Aluimanl A
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BR

Miong

o<

CE
e
Mtrans

nnn

3 lanes
0.85

104 kN
10.3 m
1067 KNm

1
120 km/h
33.3 m/s
- m

0.00 KN
10.32 m
0.00 KNm

Long. Axis

Long. Axls

Trans. Axis
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SUPERSTRUCTURE LOADS

IL.ELoads from superstructure

ltem Sign Value Unit
_Spanlength . o Lsp 21.00 m
 Span between bearings . Lb 20.30 m
Skew angle ) R - 0.00 | deg
_ Deck slab langth Ldeck 21.00 m
. Bridge Width Bc 12.74 m
_ Girder height ~_hgi ] 120 m
...Deck slab depth ; _hdkslab | 022 | om
Asphalt depth | has | 0084 [ m
_Unitweightofconcrete ~ ~ f oy | 2450 [ kN/m3
Unit weight of asphalt concrete ya 2210 kN/m3
1.Dead lcads (DC): One span at abutment
ltem Sign | value [ Unit
1.1 Girders
Weight of 1 girder DC 29547 KN
Number of girders _ n 5 | Girders
Sum of girders weight DC 1477.35 kN
__FrecastPlanks bC 270.89 kN
_Diaphragm DC 142.39 kN
Total DC 1899.63 kN
1.2.Deck slab
Deack slab DC [ 141682 | kN
1.3.Pavement
Asphait concrete DW | 45788 | kN
1.4.Handrail
Handrail + median DC | 54383 | kN
2.Live load {LL):
145 145 35 kN
Truck
43 4.3 m
Tandem
110 110 kN
1.2 m
Lane load
W 9.3 kN/m
Pedestrial Whpd= 0.0 kN/m2
Considerate structure as a simple span
Reaction Influence 20.3 m
!
Number of lanes i _no 3 —_
Multiple presence facior m 0.85(
Dynamic load allowance +IM 1.25
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Reaction = [(1+IM)*Vehicle + Laneload]*n"m

Truck Pi{kN) P2(kiN) P3(kN}) SumikN)] Total{kN)
Axleload | 145 | 145 [ 35 |
Influence value [ 1000 | o788 | o876 | 1
Reagtion 145.0 114.3 20.2 279.5 890.8
Tandem P1{kN) P2(kWN)l  Sum(kN} Total(kN)
Axle load _ (AL S L I
Influence value | 1.000 0.941 s
Reaction 110 103.5 213.5 680.5
Lane load WIkN/m)| Total(kiN)
Influence value S S L IS
Reagtion 94.4 240.7
Pedestrian Wdb{kN)| Total(kN)
Reaction 0.0 0.0
3.Earthquake effects on superstructrue (EQ)
Longitudinal moveable bearings at Abutment
Horizontal force from superstructure due to EQ - transverse direction
At bearing Heq = 187 kN
4.Uniform Temperature, Srinkage& Creep(TU+SH&CR)
Bearing displacement dus to uniform temperature and shrinkage creep Au = 0026 m
H = G.A.Aufhy <14.6.3.4-2>
Shear modulus G G = 1 MPa
Bearing area A = 0120 m2
Height of elastomeric layers hrt 0.065 m
Number of bearing nb = 5 bears
Horizontal force due to TU+SH&CR
Acting at top of bearing H{tut+sh+cr) = 240 kN
5.Wind loads {Ws)
5.1.Tranverse wind on superstructure (WS)
Wind zone Zone 1l
Basic 3 second gust wind Vb = 53.00 m/s
Correction factor S = 1.08
Design wind velocity A = 57.24 m/s
Drag coefficient Cd = 1.37
Overall width of bridge b = 1274 m
Depth of superstructure{including solid parapet) d = 258 m
b/d = 494
Windy obstructed area of superstructure At = 5412 m2
Force due to tranverse wind
Fhy=max(0.0006*V2*At*Cd,1.8*Al) (kN) Fhy = 145.6 kN a8
5.2.Wind load on vehicles (WL)
Transverse wind on vehicles Witran = 1.50 kN/m
Transverse horizontal force due to wind on liveload '
At 1.8m from surface Fhy = 31.50 kN
6.Combinatigns
Loads from suparstructure to Abutment
Loads at hottom of stem Vertical Longitudinal Tranversal
Sign N X Hx Z4 My Hy ¥ Mx
Loads (kN (im} (kN) (m) (kNem} (kN) {m} (kN*m)
Girder + Deckslab DG 1658 0.15 . 249
Handrail - LY 272 | 015 il
Pavement Dw 229 0.18 34 o
“LiveLoad L | 113 0.15 | 170 1.38 1556
_ Pedestrial PL O A 0 - -
Trans. wind on Struc. WS 73 4.65 338
Trans. wind on vehi. Wi 16 6.45 102
Eearth quake . EQ o 187 465 | 867
TU+SH&CR | TU+SHSCR 240 4.65 1115
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Loads at bottom of pilecap Vertical Longltudinal Tranversal
Sign N X Hx Z4 Ny Hy y Mix
Loads {kN) {m) {kN} {m} {kN+m) {kN) {m) {kN-m)
Girdor + Deckslab DG [ _tess | o458 [ T 249 N
Handral | DC | 272 | 01§ 41
Pavement DW __[...228 | 015 I L
LiveLoad LL 1131 0.15 170 T 138 1556
Pedestrial_ PL 0 0.15 ) N - -
Trans. wind truc. | WS | i 73 6.65 484
Trans. windonvehi. | WL - - I 16 8.45 133
Eearth quake = T _ o 187 6.65 1240
TU+SH&CR TU+SHACR 240 6.65 1595
Loads L.oad combinations
Sign Str-1A Str-1B Str-llA Str-lIB Ser- Ext-lA Ext-1B
Girder +Deckslab |  DC___ | 126 | 090 [ 126 | 0.90 100 | 125 | 080
Handrail DG 1.25 0.90 1.25 0.90 1.00 1.25 0.90
Pavement DW 1.50 0.65 160 | 065 |  1.00 1.50 0.65
LiveLoad LL 1.75 1.76 1.356 1.35 1.00 0.50 0.50
- Pedestrial B PL | 175 | 175 | 1.35 1.35 1.00 0.50 0.60
Trans. wind on Struc, | = WS 0.40 0.40 0.30
Trans. windonvehi. | WL 1.00 1.00 1.00
Eearth quake EGQ 1.00 1.00
TU+SH&CR TU+SHACR 0.50 0.50 0.60 0.50 1.00
Lead combinations at bottom of stem
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
{kN) {kN) (kN.m) (kN) (kN.m)
Strength Sir-IA - 4735 120 1268 0 2723
Strength Str-IB 3866 120 | 1137 | 0 2723
_ Strength St-1A - 4283 120 1200 45 2337
" Strength SI-lIB 3413 120 1069 45 2337
Service Ser-l 3200 240 | 1608 38 | 1759
 Exireme Exl-IA 3321 | 0 498 187 1645
Extreme Ext-IB 2451 0 368 187 1645
Load combinations at bottom of pilecap
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
{kN} {kN) {kN.m) (kN}) (kN.m)
Strength StrlA 4735 120 1508 0 2723
Strength Si-lB - 3866 120 1377 | 0 2723
Strength Str-lIA 4283 120 | 1440 | T 45 2427
Strength Str-llIB 3413 120 1309 45 2427
Service Ser-l 3290 240 2088 38 [ 1834 |
- Extreme Ext-IA 3321 o | 498 | 187 2018
Extreme Exi-IB 2451 0 368 187 2018
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LOAD COMBINATIONS

A
Center of bridge

\\ Axis Yo
lli.Load Combinations
Axis Y
i.loads from substructure
Vertical Longitudinal Tranversal

Loads at hottom of pilecap Sign N X Hy z; M, H, ¥ M,

(kN}) {m) {kN) (m) (kN*m} (kN) (m) | (kNem)
Self weight of Abutment DC 6486 -1253 500.95
Soils on pilecap EV 5703 o -4905 )
Horizontal Earth Pressure EH T 2398 8081 |
Verlical Surcharge Ley 290 507
Horizontal Surcharge _Lsr. B 363 1534 R
Braking Force BR 104 w067 || )
Centrifucal Force CE . . - -
Buoyancy of Abutment WA 2134 | 134
Buoyancy of Earth on Abutment | WA | -1780 B 129
Earthquake effects to Abutment | EQ e a7 1237 128 ar
Earthquake sffects to soll Epe o 2790 - 80B3 SRR L
Table of load factors
Loads Sign Load combinalions

StlA | SteB [ StlA | StMB | Serl | ExtlA | ExtIB
Self weight of Abutment DC 1.25 0.90 1.25 0.90 1.00 125 | 0.90
Soils on pilecap EV 1.35 0.90 135 | 090 | 1.00 135 | 0.90
Horizontal Earth Pressure | EH 1.50 0.90 1.50 0.90 100 | 000 | 000
Vertical Surcharge Ly 175 | 175 1.35 135 | 1.00 0.50 | 050
Horizontal Surcharge Lsp 1.75 1.75 135 | 1.35 1.00 0.50 | 050
Braking Force _BR 1.75 175 | 135 | 135 100 | 050 | 050
Centrifucal Force CE 1.75 1.75 | 1.35 1.35 1.00 0.50 | 050
Buoyancyof Abutment | WA 1.00 100 [ 100 | 100 | 100 | 100 | 100
Buoyancy of Earth on Abutment | WA 1.00 100 | 1.00 100 | 1.00 1.00 | 1.00
é-arthquake effects to Abutment EQ i ' 1.00 | 1.00
Earthquake effacts to soil Exe | ) ) 1.00 1.00
Load Combhlnation at bottom of pilsecap

Longitudinal Tranversal
Load combinations N Hx My Hy Mx

(kN) (kN) GNm) | kN) | (kN.m)

Strength Str-1A 12390 | 4414 7613 0 637
Strength Str-1B 7553 | 2975 5404 0 459
Strength Str-lllA o 12274 | 4227 6776 | 0 | 637
Strength Str-lIIB T ras7 2788 4568 0 | 459
Service Serl 8655 | 2865 | 4029 0 610
Extreme Ext-IA 42028 | 3451 2152 128 | 1009
Extreme ExtIB 1 “aast | a7 | 128 | 830
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2. Loads from superstructure

Load Combination at hottom of pilecap

Lenglitudinal Tranversal

Load combinations N Hx My Hy Mx

{kN) {kNN) (kNm) | (kNY | (kN.m)
Strangth Str-1A 4735 120 1508 0 2723
Strength Str-IB 3866 120 1377 0 2723
Strength StellA | 4283 | 120 | 1440 | 45 2427
Strength Str-1118 3413 120 1309 45 | 2427
Service Ser-| 3200 | 240 | 2088 | 38 | 1834
Extrome Ext4A 3321 0 498 187 2018
Extreme Ext-IB 2451 0 368 187 | 2018
3. Total loads at bottom of pilecap
Load Combination at bottom of pilecap

Longitudinal Tranversal

Load combinations N Hx My Hy Mx

{kN) (kN) kN | N) | (kNLm)
Strength Str-1A 17125 | 4534 9121 0 3360
Strength Str-18 11418 | 3005 6782 0 3182
Strength Str-llIA 16557 | 4347 | 8216 45 3084
Strength St-IIB- | 10850 | 2908 5877 45 2886
Service Ser-| 11845 | 3105 6117 | 38 | 2344
Extreme Exi-A 15349 | 3451 2651 315 3027
Extreme Ext-1B 9642 | 3451 5166 315 2848
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ELEMENTS CHECKING

IV.Elements checking

The abutment walls shall be checked at sections 1-1, 2-2, 3-3, 4-4, 5-5

1. Calculate infernal force of sections

Surcharge j/ l l \l/ \l« l! J, \I/
L1t 7 i
+ ek <
A\
W / \
Sign Convention \
A\ =
A\
] A\
i \
1 \
Surcharge Kay.H
1.1 Section 1-1
Table of Load Factors
Loads Sign Service | Strength | Extrems |
Ser-| Str-lA Str-1B Ext-|
~ Selfweight DC 100 1.25 020 | 1.25
Horizontal Earth Pressure EH 1.00 _ 1.50 0.90 e
Surchage (Horizontal) L.Sp 1.00 1.76 1.76 0.50
Horizontal Seismic Earth Pressure Exe ) 1.50
Abutment earthquake force EQ 1.00
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
(kM) (kN) {kN.m) {kN) (kN.m)
CSelweight | 659 113
 Horizontal Earth Pressure - 108 77 -
_ Surcharge (horizontal) | tes | 173 B
~ Horizontal Seismic Earth Pressure 126 | 77 7
Abutment earthquake force 26 23 8 7
Load Combination at bottom of headwall
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
(kN} {kN} {kN.m} (kN) {kN.m}
_ Service Ser-| 559 301 i37 o 0
_Strength Str-1A 698 500 277 0 0
_ Strength Str-1B 503 436 271 0 0
Exireme Ext-| 698 311 84 8 7
1.2 Section 2-2
Table of Load Factors
Loads Sign Sarvice | Strength | Extreme |
Ser-| Str-lA Str-1B Extl
 Selfweight DC - 1.00 1.26 090 1.25
' Superstructure Dead Load L DC 100 [ 1.2 0.90 1.28
_Pavement Dw 100 1.50 0.65 1.50
_Handrail+curh DC 1.00 125 0.90 1.26
LiveLoad B LL 1000 | 175 1.76 0.50
Horizontal Earth Pressure ____EH 1.00 150 0.90
Surchage (Horizontal) LS, 1.00 1.75 1.76 0.50
 TU+SH&CR TU+SHSCR| 1.00 |  0.50 050
__Horizantal Seismic Earth Pressure Exe N 1.50
Abutment earthquake force EQ 1.00
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Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
(kN) {kN} (kN.m} (kN) {kN.m)
Selfwaight 2710 B R R
Superstructure Dead Load 1658 .249 1=
2N s
drait+cur a1
Livetoad 170 1566
Horizontal Earth Pressure _.3692 .
Surchage (Horizental) 1030 N
TUSSHECR T 115 -
Horizontal Seismic Earth Pressure | 367 (]
Abutment earthquake force 577 120 442
Load Combination at bottom of stem wall
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
{kN) (kN}) (kN.m) {kN} (kN.m}
Service Ser-l ) 6000 1966 | 6064 0 1556
Strength Sir-1A B 8122 2774 _B281 | O 2723
_StenghSB " _ 6304 | 1937 6024 0 2723
Extrame Ext-1 6708 2808 6745 120 1220
1.3 Section 3-3
2 1.5 A 2 L
1
T —
+M |
n ! |
3l : 3| :
. ! I
Sign Convenligr /;b I |l /“—D 7
a1 N
R1 R2
Table of Load Factors
Loads Sign Searvice | Strength | Extrems |
Ser-| Str-lA Str-IB Ext-l
__Selfweight at front side _DC . 1.00 1.26 0.80 1.25
Vertical soil on foot at front side oC 1.00 1.36 0.20 1.36
Reaction of piles RE 1.00 1.00 1.00 1.00
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
{kN} {kN} {kN.m} (kN) {kN.m)
_ Selfweight at frontside 1236 1236 o
Vertical soil on foot at front side 2901 2901
Reaction of piles Ser-l -8702 -1540 -6551 4 7
Str-l1A -12608 -2246 -9480 34 164
Sir-1B -8497 -1530 | -6309 24 122
Ext-l -9884 -1722 -7169 =131 -158
Load Combination at section 3-3
Longitudinal Tranversal
Leoad comhinations N Hx My Hy Mx
{kN) (kiN) {kN.m) {kN) {(kN.m}
Service Serl -4567 _~1540 2416 [ 4 77
Strength Str-IA__ 7148 -2246 | -4020 34 164
Strength St-1B | 4775 ~1630 2677 24 122
Extreme Ext-| -4425 -1722 -1710 -131 -158
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1.4 Section 4-4

Table of Load Factors

Loads Sign Service | Strength | Extreme |
Ser-| Str-IA Str-IB Ext-l
Selfweight al behind side _ DC 100 |7 125 0.90 | 1.25
_Vertical soil on faot at behi pc | g0 1 135 0.90 1.35
Surcharge(Vertical) BV 100 : 1.75 0.50
Reaction of piles RE 1.00 1.00 1.00 1.00
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
{kN) (kiN} (&N.m) {kN) {kN.m}
. Selfweight of behind side 15829 -1672
Vertical soil on fool at behind side _ 2803 -2803 B
Surcharge{Vertical) " 290 -290
Reaction of piles . Serl -2903 -1540 5054 43 17
St-IA -4089 2246 | 7217 34 27
Y &ieB -2490 -1630 4588 -24 28
Exi-l -5341 -1722 8056 -183 -264
Load Combination at section 4-4
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
(kiN} {kN) {kN.m} (kN) (kN.m)
_Service Ser-| AL -1640 290 -43 -7
Strength Str-IA o 2112 -2246 836 -34 27
Strength Sir-18 1915 -1530 54 24 | 28
Extreme Ext-| 499 -1722 2037 -183 -264
1.4 Section 5-5 & 6-6
Slope of triang pressura tap = 5.356
Uniform horizontal pressure U.p = 3.42 xNim2
Load Combination at section 5-5
Horizontal Vertical
Load combinations N Hx Mx Hy My
(kN) (kN) {kN.m} {kN) {kN.m)
. Service Ser] o). 1r2
Strength Str-IA 116 273
Load Combination at section 6-8
Horizontal Vertical
Load combinations N Hx Mx Hy My
{kN) (kiN} {(kN.m) {kN} (kN.m}
Service Ser-| 205 181
Strength Str-1A 315 278
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2. Elements Checking

2.1, Bearing Resistance

The case of absance of confinament reinforcament in the conrete supporiing the bearing device

Factored bearing resistance shall be taken
Pr=4. Pn=4¢.0.85 fc. Al.m
Dimension of bearing plate

Area under bearing device
Distributed width and iength

Notational area
Where supporting surface is wider on all sides than loades area

m = sqri{ A2/A1) < 2.0 case 1
where loaded area is subjected to nouniformiy distributed bearing

m = 0.75*sgrt{A2/A1) < 1.5 case 2
Modification factor case 1

Resistance factor
Faclored bearing resistance
Bearing reaction of approach bridge
Pu =1.25'DC + 1.5*'DW + 1.75*LL

In case factored applied load exceeds the factored resistance,
provision shall be made to resist the bursting and spalling force in article 6.10.9

Factored bearing resistance shall be taken
Pr=¢. fn, Ab
fn take the lesser of
fn = 0.7. f'cl. sqrti(AfAg) and
fn=2.25. f'ci
Maximum area of the portion of supporting surface
Gross area of bearing plats
Effeclive net area of bearing plate, Ag minus stud of bearing
MNominal concrete strength at time of application
Factered bearing resistance

wi
b0
At
w
b
A2

Pr
Pu

fn

Ag
Ab
fici
Pr

L LI T | I VI ¢

nomwn

[

0.550 m
0.650 m
0.358 m2
1.000 m
1,100 m
1.100 m2

1.754
0.700

11194 kN
3610 kN

36.84 MPa

1.100 m2
0.368 m2
0.358 m2
30 MPa
9218 kN

<8.5.7.5>

<8.56.5.4.2>
> Pu
Ok

<5.5.10.9.7.2>
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REINFORCEMENT CHECKING - HEAD AND STEM WALL

MATERIALS
NORMAL CONCRETE b
fe. onerete a1 28 - Mpa
JEo | Mpa B i
e [Modulus of Rupture S _ | Mpa L3S u
ge  [Unit weight of concrete ) | _knN/m3 245 <=
PRESTRESSING STEEL
 fpu [Tensile strength of prestressing steel Mpa | 1860
fpy  |Yield strength of prestressing steel  Mpa [ 1670
Ep Modulus of Elasticity Mpa 195000
REINFORCEMENT
& |Yield strength Mpa | 400 | Apsfps
Es  |Modulus of Elasticity Mpa | 200000 hsls
ne Ratio Es/Ec 7
Sign  |Paramelers Unit Sections
-1 [ 11 | 22 2-2 2-2
INTERNAL FORCES AT SECTIOIN
~_|combingtion Strength Service Service Strength Exirenie
_ Qu _ [Shear kN 500 301 1956 2974 | 2808
Mu  [Flexural Moment e kNm | 217 o137 6064 8251 6745
- Nu  |Axiallead ] KN 698 559 6000 8122 6708
Tu Torsional Moment kNm O 0 0 0 0
FLEXURAL MOMENT CHECKING
__|Section height m 0.500 0.560 1.500 1.500 1.500
_|Dis. From comp, fiber to centroid of comp. Reinf 0058 0.058 0.058 0058 | 0058
Dis. From tens, fiber to centroid of tension Reinf 0.058 0.058 0059 0.059 0059
_______ Cover to reinl 0.050 0.050 0050 | 0050 [ 0.050
ds Dis. From comp. fiber to centroid of tension Reinf m 0442 | 0442 1.441 L4l | 144
d'ps  |Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000 0.000 0.600 0000 0.000
dlxp  [Dis. From tens. fiber to controid of tension prestressing steel - m | 0000 f = 0000 | 0000 0.000 0.000
~ dps Dis. From comp. fiber to centroid of tension prestressingstesl |  m 0.500 0.500 1.500 1.500 1.500
~ b |Width of the compression face of member n 12.600 12.600 12.600 12.600 12.600
bw  [Web width or diameter of a circular section m 12.600 12.600 12.600 12.600 12,600
b |Compressi ~Im [ ooo0 | o000 0.000 0.000 0,000
_lz___|Moment of om0 L 00 sS4 | 3s4d | 3544
Amc  [Section area m2 6.300 6.300 18.900 18.900 18.900
} Steel choice
Tension presiressing steel P.S type 0 0 0 0
Aps Number tendons 0 0 0 0
Area m2 0.80000 0.00000 0.00000 0.00000
Compression prestressing steel P.S type 0 T00.0 0 T00.0 ¢ T00.0 0 T00.0
Alps Number d 0 0 8 1]
Area m2 0.00000 | 0.00000 0.00000 | 0.06000
Tension Reinforcement Number bars 83 83 77 77
As o Diameter mm 16 16 22 22
A m2 001677 001677 002926 0.02526 0.02926
Compression Reinforcement Number bars 8] 8 77 77 77
As | Diameter mm 16 e 16 6 [ 16
I A m2 001677 | 001677 | 001555 | 001555 | 0.01555
Shear reinforcement Number bars 20 20 19 19 19
Alc o Diameter mm 4 14 4 | 14 14
o Area m2 0.00302 0.00302 0.00287 0.00287 0.00287
5542 0.90 L00 oo | 090 100
o N 0.90 1.00 1.00 0.90 1.00
) 1.00 1.00 1.00 1.00 1.00
BT [Sress block factor o T 0.836 0.836 0.836 0.836 0.336
¢ |Dis. Between centroid and top fiber m 0.000 0.000 0020 | 0020 0.020
i © 77 For Tscelion behavior m 0.000 0.000 0020 | 0020 0.020
_ -‘ffbr'}é-c:_l::ail‘[g"ylaa.[ section behavior m 0.000 0.000 0.020 0.020 0.020
| fpe |Effective stress in the prestressing steel after losses Mpa 1116 116 116 1116 1116
fos  |Avor. stress in pros. steel at the time for which the nominal resistance Mpa 1860 1860 1853 1853 1853
k| Factor depends on type of .5, Low relaxation strand k =028 0.28 028 028 0.28 0.28
a__[Depth of equivalent stress block n 0.000 0.000 0.017 0.017 0.017
de Corresp. effective depth from extreme comp, fiber I N
______|te centroid of tensile force in the tensile reinf, n 0.442 1 0442 1.44] 1.441 Ladl
_Mn_ [Nominalresistance kNm 2575 2575 | 16458 16458 16458
Mr  |Factored refstance _ kN 2318 2575 o458 14812 16458
Mu _{Flexual moment kNm 277 137 6064 8251 6745

Page:; 15




(5.73.2) |Flexural moment Checking OK OK | 0K | OK oK
. |Limits for ment__ U o
c/de  [Maximum reinforcement 1 | o000 000 001 0.01 0.01

Muaxima emeat Checldng Josmoaz ) 0K  OK OK OK OK
I.2*Mer [Craking moment ~ kNm | 1087 1087 9918 9918 9918
{5.7.3.3.2) |Checking My>=min(1.2Mecr,1.33Mu) QK 0K 0K OK OK
(5.7.3.4) |Conctrol of eraking by distr, of veinf for RCmember-Cheek? | 1 No ~ Yes Yes No No
| Existing condition for structrure ) KZer3 | | l i 1
de  |Coner. thickness fro. Tens, fiber to tens, reinf nearest m 0.058 0.059 0.059 0.059
Z  [Crack widih parameter o | Naum | 30000 | ___ 30000 30000 30000
A |Area of concr. with same centroid as tens, Reinf m2 0018 0019 0.019 0019
fsa |Value B Mpa 208 T 287 287 287
06My | | Mpm 240 240 240 | 240
~ |Tensil stress in reinf Min(Ba0.60y) Mpa 240 240 240 240
x___|Dist. From compression fiber to cenroid m - 0.201 - -
S jAmn [ m - 1374 - -
ler Momeat of i a of the crackcd seclion ny B - 0.351 - -
5 Tensile stress in reinforeement {5 = Msls / (As*1.d) Mpn - 151 - -
Checking for control eracking fy<fsy MN.a OK N.a N.a
(5.10.8.2) [Shrinkage and femperature Reinfocement (side distribution) e
_Areg  |Arcaof requiced reinl m2 0.00045 | 0.00045 | 000126 | 000126 | 000126
Distribution on sides 7DI6 m2 000141 | 000141 | 000141 | 0.00141
Required Spacing not larger than . m 0.45 045 045 | 045 | 0.45
Checking OK OK OK OK OK
SHEAR AND TORSION CHECKING
B Factor indicating diag. cracked concr. Lo tension 316 4.2 2.5 24 | 24
6 |Angle of inclination of diagonal compressive 2812 27.00 29.22 32.17 31,28
i Angle of inclination of transv. reinf. to long, Axis _ 90 90 90 [ %0 90
_bv __ [Effective web width as minimum web width - indv ] 12.600 12.600 12.600 12,600 12,600
|Effective shear depth . n 0.442 0.442 |  1.432 1.432 1432
7 ide-w2) m | 0442 0.442 1,432 1432 1432
s Spacing of stirugs o 0,600 0.600 0.600 0.600 0,600
ncat  |Amount of bars inspacing8 B | _bars 20 20 19 TH 19
~Av_ [Shear reinf area in spacing § _ m2 0.0030 0.0030 0.0029 70.0029 (.0029
0 |Assumo o degree 28,87 28.19 28.88 30.16 30.27
v Sh??TﬁHF?%h!?éPdﬁﬂc:, - _____ - kN/m2 00 54 108 171 156
_fpo_ {Parameter taken as modulus of elasticity of prestr Mpa It16 1t16 1116 '!]_16 1E16
€ Strain in tensile reinforcement 2I 8E-04 9.31E-05 5. 14E-04 6.98E-04 643E-04
__|if ex<0, multiple with reduce factor I - - - -
~__|Strain checking . s Ok Ok Ok Ok Ok
_¥fe_ |Ratioof shearstressand e . 0.003 0.002 0.004 0006 f 9005
B [Fimalvalee 36 4.2 2.5 24 | 24
8 |Finalvalue degree 28.12 27.00 22 | 3128
Ve |Nominal shear resistance provided by tensile stresses in the concrete kN 9157 10676 | 208532 | 19685 19940
Vs |Shear resistance provided by shear reinforcement kN 1665 1747 4398 | 4356 4509
Vp __ [Component in the direction of the applied shear of the effective P.§ kN 0 0 0 0 0
T Vnl |Val=VorVstVp kN 10822 12423 25430 24040 24450
ez |vm T kN 41769 41769 135368 135368 135368
Vi |Nominak shear resistance Viemin(Vnl, Vn2) kN 10822 12423 25430 24040 24450
V1 |Factored shear resistance kN 9740 12423 25430 21636 24450 |
Vu Shear kN 500 301 1956 2774 2808
" (5.8.2.7)_[Shear checking 0K OK 0K 0K OK
o Region requiring transverse reinf Checking No need No need No need No need Ne need
B Minimum shear reinf area mZ 0.0086 0.0086 0.0086 00086 0.0086
_ Mimimum shear rcinforcement Ciecking - - - - -
0 gtbydy KN 16708 16708 54147 54147 54147
Sinax m 0.35 0.35 0.60 0.60 0.60
Maximum spacing Smax - - - - -
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REINFORCEMENT CHECKING - PILECAP SECTION

MATERIALS
NORMAL CONCRETE b
fc  |Compressive Steength of concrete at 28 days  Mpa |30 n_ Aps =
Ge  [Modulus of Elasticity Mpa 27691 LTk — =
ff  [ModuusofRwuwre ) vpn | s | |0 st | €
ge  |Unit weight of conerete kN/m3 24.5 mewgte Qo4 RE| VRl
PRESTRESSING STEEL by
fpu  [Tensile strength of presiressing steek Mpa 1860 - — Bia P
py Yield strength of prestressing steel Mpa 1670
Ep  |Modulus of Elasticity Mpa 195000
REINFORCEMENT s
y Yield strength Mpa 4 , hs Apsips
. Bs __[Modulus of Elasticity Mpa 2000090 ST rp—-newe ks
e Ratio Es/I¢ 7 =t )
Sign  |Parameters Unit Secctions
33 | 33 | 33 | 44 | 44
INTERNAL FORCES AT SECTIOIN
~__|Combingtion Service Strength Extreme Extreme|  Strength
Qu  [Shear - ] | [ ase7 7148 4425 499 2112
Mu  [Flexural Moment kNm 2416 4020 1710 2037 836
- Nu Axial load kN 1540 2246 1722 1722 2246
Tu  [Torsional Moment kNm 0 0 Y 0 0
FLEXURAL MOMENT CHECKING
~H  |Section height m 2.000 2.000 2.000 2.000
~ d's  |Dis. From comp. fiber to centroid of comp. Reinf m 0.084 0.084 0.084 6.163
~dlx |Dis. From tens. fiber to centroid of tension Reinf m 0.163 0.163 0.163 0.034
- Cover 1o reinf m 0.050 0.050 0.050 6.050
s Dis. From comp. fiber to centroid of tension Reinf m 1.838 1.838 1.838 1216
~ dps Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000 0.000 0.000 0.000 0.000
dixp  |Dis. From tens. fiber to centroid of tension prestressing steel m 0.000 0.000 0.000 0.000 0.000
~dps  |Dis. From comp. fiber to centroid of tension prestressing steel m 2.000 2.000 2.000 2.000 [ 290_0 )
~ b |Width of the compression face of member m 12,600 12.600 12.600 12.600 | 12600
Web width or diameter of a circular section ~ m | 12.600 12.600 12.600 12,600 | 12,600
Comptession flange depth m 0.000 0,000 0,000 (.000 0.000
. Mowent of inertia of section m4 8.400 8.400 8.400 8.400 8.400
~Amc |Section area m2 25.200 25.200 25.200 25.200 25.200
__ |Steel choice L )
Tension presiressing steel P.§ type S B 0 0 0 0.
Aps Number tendons ol o0y 0l 0 0
Area m2 0.60000 0.00000 0.00000 0.00000 0.00000
Conipression prestressing steel P.5 type 0 T00.0 0 T0D.0 0 T0O.0 0 T00.0 0 T00.0
Alps Number terdons 0 1} 0 0 0
Area m2 0.63000 0.00000 0.00000 0.00000
Tension Reinforcement Number bars 4
As Diameter mm Rt 4
Area m2 0.04124 0.04124 0.04124 0.02638 0.02638
Compression Reinforcement Number bars 84 84 84 84 84
A Diameter mm 20 20 20 25 25
| Area mn2 0.02638 0.02638 0.02638 0.04124 0.04124
Sheat reinforcement ) . Mumber | bars :
S _ Diameter  {  mm L
T , T - m2 | 000404 | 000404 | 000404 | 0.00404 | 0.00404
& |Resistance factors for flexure 5.542 | 100 | 090 100 [ 100 0.90
v Resistance factors for shear 1.00 0.90 1.00 100 0.90
__on  |Resistance factors for axial force 1.00 1.00 100 1,00 1.00
M Stessblock factor 0.836 0.836 0.836 0.836 0.836
_¢___|Dis. Between centroid and top fiber m 0.022 0.022 0.022 -0.022 4022
R For T section behavior ] 0.022 0.022 0022 0,022 -(.022
1o For rectangular section behavior mw 0,022 0,022 0.022 ~(,022 0,022
Effective stress in the presiressing steel after losses Mpa 1116 16 [ 1116 _1ls 1116
"|Aver. stress in pres. steel at the time for which the nominal resistance]  Mpa 1854 1854 1854 1866 1866
_|Factor depends on type of P.8, Low relaxation strand k = 0,28 028 | 0.28 9.28 0.28 0.28
_________ a pépt_h of equivalent stress block w 0.019 0.019 0,019 -0.019
_de  |Carresp. effective depth from exireme comy. fiber =
___|tocentroid of tensile force in the tensile reinf, m 1.838 1,838 1.838 1.916 1916
Mn_ [Nominal resistance - _..29373 29373 29373 17479 17479
~ Mr  |Factored reistance 29373 | 26436 29373 17479 15731
Mu__ |Ftexual moment 2416 4020 1710 2037 836
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(5.7.3.2) |Flexueal moment Cheeking ) 0K 0K | OK | OK | OK
% rcmfmccmcnt ) 1 R
ofde Maxm:um reinforcement o - 0.01 0.01 0.01 -0.01 .
Mnximum lcmfmccmont Chcckmg <=0.42 0K OK OK OK
1.2%Mer Clakmg, oment ) _kNm 17586 17586 17586 17201
(5.7.3.3.2) |Checking M|>—|mn(l IMer,1, 33Mu) 0K 0K OK OK
(5.7.3.4) |Conctrol of craking by distr. of reinf for RC member- Cheek? | | Yes __Ne No | No
|Existing condition for structrure | 120r3] 3 3 N A
de |Coner. thickuess fro. Tens. fiber to tens. reinfuearest _— |" m" | 0.063 | 0063 0.060 4060
Nmm [ 17500 17500 17500
w2 K 0019 0.018 0.018
Mpa B 166 171 171
o Mpa 240 240 240
Mpa 166 171 171
: LI ot " - -
. m - - - -
ler  |Moment of inertia of the cracked section RELLIN - - - -
fs Tensile stress in reinforcement fs = Msls / (As*).d) Mpa . B . -
Checking for control eracking fs<fsa N.a N.a N.a N.a
(5.10.8.2) |Shvinkage and temperature Reinfocement (side distribution) | | |
_Arcq  fArea of required reinf m2 0.00127 0.00127 0.00127 0.00127 0.00127
 |Disuribution an sides D VT m2 000141 | 000141 | 000141 | o0.00141 | 0.00141
|Requ pacing not larger than m 045 0.45 045 0.45 045
Checking OK OK OK OK OK
SHEAR AND TORSION CHECKING
B |Factor indicating diag. cracked concr. to tension 28 2.4 3.2 4.1 3.9
8 |Angle of inclination of diagonal compressive 1 _degree 2884 30.94 28.66 27.00 27.42
e _(_1' Angle of inclination of transv, reink. to long, Axis degree 90 90 90 90 | 90
by |Effective web width as minimum web width - in dv m 12.600 12.600 12.600 12.600 | 12,600
dv__|Effective shear depth m 1.828 1.828 o 1s2g 1.925 1.925
|de-a2) _ : m 1.828 1.828 1.828 1.925 1.925
5 |Spacing of stirmups m " 0.600 0.600 0.600 0.600 0.600
~neat  [Amount of bars in spacing § bars 20 20 20 20 T30
Ay |Shear reinf area in spacing S 2 0.0040 0.0040 0.0040 0.0040 |  0.0040
6 |Assume degree 38.22 41.43 39.67 30.88 34.58
v Shear stress in concrete kiN/in2 198 345 192 ) 97
. 11)_0 |Parawmeter taken as modulus of elasticity of prestressing tendons | Mpa | 1116 1116 1116 1116 ""1116”7
e, [Strain in tensile reinforcement 4 ISE 04 | 6.21E-04 3.32E-04 1.16E-04 1.60E-04
if ex<0, muliiple with reduce factor ) - - T - - -
) nersi L R : - B o o or o
vife " [Ratio of shear stress and fc ' ~ea07 [ ool 0.006 0.001 0.003
B |Final value T 2.3 2.4 32 4.1 39 _
6 |Fivalvalue degree 28.84 30.94 28.66 27.00 27.42
) Nonunal sheﬂr Te ance prowde(l by lensile stresses in the concrete kKN | 29638 25574 33165 44673 | 42463
Shear resistance provu!cd by shear reinforcement kN[ 8943 8214 9007 10177 9996
Component in the direction of the apphcd shear of the offective P.S kN 0 0 0 0 0
Vnl=Vct+Vst+Vp kN 38581 33788 42172 54849 52459
Va2 kN 172769 172769 172769 181937 181937
o Nommal shcar 1csmlance Vi=min(Vnl,Vin2) kN 38581 33788 42172 54849 52459
I*actoved shear resmance S kN 38581 30409 42172 54849 47213
|shear ' kN 4567 7148 4425 499 2112
(5.8.2.7) |Shear checking 0K 0K OK 0K QK
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REINFORCEMENT CHECKING - WING WALL

MATERIALS
NORMAL CONCRETE b
fc  |Compressive Strength of concreteat28days | Mpa [ 30 s Nﬂs - 2
Ee  |Madulus of Elasticity Mpa 27691 == 1 =
N T T e I 7 e | l e
_BC _' Unit weight of concrete ) kNI]nS 245 U377 N PO D I /=t
PRESTRESSING STEEL -
fou | Tensile strength of prestressing steel i Mpa | 1860 | [ Elala
fpy  [Yield strength of prestressingsteel | Mpa 1670
Ep  |Modulus of Eiasticity Mpa 195000 s
REINFORCEMENT
Wy |Yieldswengh Mpa | 400 * Apsfps
Es_ [Motulus of Blusticity — _  _ e e | M2 200000 B e | = i
nc |Ratio Es/Ec 7 et
Sign  |Parameters Unit Sections
5 | 55 | 66 | 66 | 66
INTERNAL FORCES AT SECTIOIN
i Combination. o Service Strength Service Strength Strength
- Qu |Shear L , kN 74 116 205 315 315
Mu ' Hexutal Moment kNm 172 273 181 278 278
N T T e e o [T e 0 0
Tu kNm 0 0 0 ¢ 0
FLEXURAL MOMENT CHECKING
_H_[Section height |om 0.500 3.500 _0.500 0.500 0.500
d's  iDis. From comp. fiber to centroid ofcomp Reinf m 0.058 0.058 0.058 0.058 0.058
~ dlx _|Dis, Flom tens. fiber to centroid of tension Reinf m 0.059 0.059 0.059 . 0.059 0.059
T [cover o roinf B m | 0050 0.050 0.050 | 0,050 0.050
_ds __ [Dis. From comp, fiber to centroid of tension Reinf m | 0441 0.441 0.441 G441 0.441
d'ps DlS om comp. fiber to centroid of comp. presiressing steel ) n 0.000 0.000 ~ 0.000 0.000 "0.000
dlxp Dis. From tens. fiber to centroid of tension prestressing steel o om |- 0,000 0.000 _0.000 0.000 0.000
dps  |Dis. From comp. fiber to centroid of tension presiressing steel oom | 0.500 0.500 0500 0.500 0.500
) "b””i W{@jotﬁ"the compression face of member ) .,,, m | 1000 1,000 1.000 1.000 1000
~ bw | Web width or diameter of a circular section B m | 1.000 1.000 1.000 1.000 1.000
~ hf |Compression ﬂaugc depth | m ] 0000 0.000 0,000 0.000 0.000
1z tMoment of inertia of seetion ] 4 0010 0.010 0.010 0.010 0.010
Amc o L m2 0.500 0.500 0.500 | 0500 0.500
|Steel cho:ce - o I A e
lcnsmn prestressing steel PStype of 0 0 o] 0
Aps Number | tendons 0 0 0 0 ) 0
e Area "7 | m2z | 000000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
Compression presiressing steel . PStype ) 0 T00.¢ 0'T00.0 0 T00.0 0 T0D.0 0 T00.0
Aps | . Number tendons 4 0 ol 0 0
I Area ] m2 0.00000 0.06000 0.00000 0.00000 0.00000 _
Tension Reinforcement B _ Number ‘bars _ 6 6 | 6 ] 6
As B ~ Diameter mm | by} 22 | 22 22 22
77777777 N o Area m2 | 000228 | 000228 | 0.00228 | 0.00228 | 0.00228
Compr&%ipn Reinforcement Number ) _bms 6 6 6 6 1 6
Als 77 B Diameter - mm 16 16 16 16 16
e Area w2 000121 | 0.00121 0.00121 000121 3.00121
Shear reinforcentent Number bars 3 3 3 3 3
Alc o _ T Diameter mm 1z i2 12 12 12
o _ o B Area [ 2 00034 | 000034 | 000034 | 0.00034 | 0.00034
K Resistance factors for flexure o 5.5.4.2 1.00 0.90 1.00 090 | 0.50
v |Resistance factors for shear 7 100 490 | 1.00 0.90 o050
dn_ |Resistance factors for axial force - _Loo 1.00 1.00 1.00 L0
P1_ |Siress block factor ) o 0.836 | 0.836 0.836 0.836 0.836
¢ |Dis. Between centroid and top fiber m 0.020 0.020 0020 (  0.020 0.020
. For T section behavior 1 m 0.020 0.020 0020 | 0020 0.020
For rectangular section behavior |om 0.020 |  0.020 0.020 0.020 0.020
fpe ______v-g_sgq_ss in the prestressing steel after losses Mpa | 1l16 1116 1116 116 116
fps  [Aver. stress in pres. steel at the time for which the nominal resistance Mpa 18y 1839 1839 1839 1839
) _|Factor depends on lype ufP S, Low relaxation strand k =0.28 028 0.28 0.28 0.28 0.28
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a  |Depth of equivalent stress block m 6017 | 0.017 0.017 0 Ol'.' ___bo17
de  |Corresp. elfective (Ieplh fr ib | ‘ o I
o ccnlrmd oflcns.lle force in the lcnsﬂc rcmf o lLwm | 044l | 0441 | 0.44]1 0.441 0441
Mn  |Nominal resistange - kNm __T;‘C-l“ T | | 310 370
Mr [P i | _kNm 370 333 370 333 333
Muy kNm 172 273 181 278 278
5332 |] 0K OK 0K 0K OK
0.05 0.05 005 | 005 0.05
| ) <=0.42 OK OK 0K OK OK
rmin  [Mimi . 0.46% 0.46% 0.46% 0.46% 0.46%
o |mi orcemea | e23% OK OK OK _OK OK |
.M [Craking moment kNm 90 90 90 %0 _ 90
(5.1 |Checking My>=min(1.2Mecr, [.33Mu) 0K 0K OK OK OK
(5.234) |Conctrol of craking by distr, of veinf for RC member- Cheek? b Yes No Yes _No _No
_ |Existing ¢ comlmon for structrure o L 1 ] 1 1
de ki _0.059 0.059 0.059 0.059 0.059
Z Crack width |}'|rametel o N/mm 30000 30000 30000 30000 30000
A |Area of concr. with same centroid as tens, Reinf - m2 | 0020 0.020 0.020 0.020 0.020
fsa  |Value | ™pa 285 285 285 285 285
0.6%y Mpa 240 240 240 240 240
o chil[s[[qss n rcmf Min(fsa,0.61y) Mpa 240 240 240 240 240
X m compressiot fi f'bcrm cenlrcud o m 0.104 - (7)7170';1?" - - 1 -
Jd Arm m _0.406 - 0.406 - -
er Momﬁc]ltiof mcma of lhe cracked section e __0.00z - 0.002 - -
fs Tensile stress in reinforcement fs = Msls / {As*].d) Mpa 186 - 195 - -
Checking for eontrol cracking fs<fsa OK N.a OK N.a N.a
5.108.2) tShrinkage and temperature Reinfocement (side distribution) }
 Areq |Area of requived reinf o w2 0.00031 | 0.00031 | 000031 | 000031 | 0.00031
|Pistribution on sides 7 D16 | om2 0.00141 0.00141 000141 }.00141 0.00141
Required Spacing not larger than m | 045 0.45 0.45 0.45 0.45
Checking OK OK OK 0K OK
SHEAR AND TORSION CHECKING
B |Factor indicating diag. cracked concr. to tension 2.2 LY 2.1 181 18
6 |Angle of inclination of diagonal compressive degree 35.80 41.1t 38.01 42.15 42.15
o |Angle of ingl of transv. reinf. 1o long. Axis degree 20 . 90 90 90
‘bv _ |Effective web widili 4 minimum \veb width - in dv m 1000 | LOOO__ 1.000 1.000 1.000
v |Effective shear depth m 0433 | 0433 0.433 0433 0433
|de-a2) o m 0.433 0.433 0433 0433 0433
5 |Spacing of stirrups m 0.600 0.600 0.600 0.600 0.600
ncat_ {Amount of bars in spacing $ . bars L 3 3 3 3
_Av_ |Shear reinf area in spacing S o m2 0.0003 0.0003 0.0003 0.0003 0.0003
p Assume 2.0 2.0 20 2.0 2.0
0 |Assume _ degree 36.15 41.31 3830 42.39 42.39
v [Shear siress in conerete o ) kA2 171 298 L. 809 809
fpo  |Parameter taken as modulus of elasticity of prestressing tendons _ Mpa 1116 1116 116 1116 | 1116
[ Strain in tensile reinforcement i 9.83E-04 1.53E-03 1.20E-03 L79E03 | 1.79E-03
1f <0 mulnple with reduce factor - . - - - e e
__ ain checking <200E3 Ok | Ok Ok 0Ok Ok
Ralio of sliear siress and fic - 0006 | 0010 0.016 0.027 0.027
_ |Final value B B 22 191 21 1.8 1.8
_|Final value degree 35.80 4111 38,01 42.15 42,15
Ve [Nominal shear resistance provided by tensile slress_e;l_lml-h_é"é:qt_l_érgler kN 440 381 416 357 357
Vs [Shear resistance provided by shear reinforcement o kN 136 112 125 108 108
Vp  [Component in the direction of the applied shear of the effective P.S kN ¢ 0 ¢ 0 0
Vil [Vinl=Vervsivp o kN 576 493 542 466 466
iz |va2 o kN 3245 | 3245 3245 3245 3245
¥u_ |Nominal shear resistance Vo=min(Vni, Vu2} kN 576 493 542 466 466
Vr__ |Factored shear resistance kN 576 | 4 542 419 419
Yu _ |Shear kN 74 116 205 315 35
(5.4.2.7) |Shear checking 0K OK [0} 14 0K QK
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DANANG QUANG NGAI EXPRESSWAY Item, Eng, Date. Sign,
ORB25a BRIDGE Design
DETAIL DESIGN Check
CHECK REINFORCEMENT OF BORED PILE Revise

BORED PILE DESIGN

1. BORED PILE DATA .

1.Load Combinations at top of bored pile

Longitudinal ‘Transvesal
No Combinations Sign Fy Fux My Fuy Mx
(kN) (kN) {KNe*m) (kN) {kN+m)
1 Strength Str-1A 0 0 0 0 0
2 | Strength Str-IA ] 4625 787 -1106 -12 -59
3| Strengih Str-IA I T I Y] VT, IS =
4 | Swength Str-IA 4625 787|  -1106 12 59
5 Strength Str-1A N 1697 787 -1106 12 -12
6
2. Bored pile Material
Normal concrete e
- Compressive strength at 28 days age fo 30{MPa
(Concrete elastic modulus L ke 27691|MPa |
Reinforcement :
Yieldstrength U o fy 420{MPa
Reinforcement elastic modulus Es 200,000|MPa
3. Bored pile Section
 Pilediameter o D 1.00)m .
Sectionarea S A 0.785|m2
Moment inertia o Ix . 0049|md
S o Iy 0.049|m4
Radius of gyration of gross concrete section; r = sqri(l/A) x 0.250lm
ry 0.250|m

IL PILE-DESIGN:

1, Limit of Reinforcement $.5.74.2
Minimum area of longitudinal reinforcement in column
As.fy/(Ag. f'c) >= 0.135 e Asz 0.008fm2
As/ Ag>=0.0] o 7 As> 0.008|m2
Maximum area of longitudinal reinforcement in column o
As/ Ag<=0.08 e As < .0063|m2
Trial Rebars: - Ok  As 0.015[m2 ~
1layers x 24 =24 bars D28 @150 Asl 0.015|m2
Printed:27/07/2013
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2. Interation diagram M-P

Using Pca-Column software

**In Transverse Direction

P (kN)
18000
{Pmax)
Ry EGEEEEE R
- - ™~ ~ .
- - +
- -
; : : : : : . |
-2600 2500
I Mx (kN-m)
5000 L (Pmin)
**In Longitudinal Direction
P {kN)
18000
{Pmax)
TTTTTTTTTTL AN Tt
- - ~ s
- - - ’ T
-
T2
T
=5
I } + } t t } i
2500 2500
1 My (kN-m}
5000 L {(Pmin)
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**In Both Direction
3000 —

My (kN-m)

Mx (kN-m}

-3000 -
P=0 kN

3. Column Ties

|
1
3000

8.5.746,8.510.6.3,55.10.114.1d - ¢

Bridge is in seismiczone L Sz 1
~Area of concrete core measured out-to-out of ties Ac 0.622/m2
Tie diameter ) Dtie 14|mm2
. Cross section area of | tie As-tr 0.0002}m2
Spacing of hoops s BUNCE] L
Length of reinfocement tiein Lhoop Liie 2,78|m
Ratio oftiés”rériﬁrfji'rrlz)ﬁérhtr)op/ volume of conc. core one pifch spacing B
prs;:::ﬁAVs-tr - Ltie / (Ac * spacing) ps 0.0096
Ratio of spiral reinf. To total volume of concrete core shall satisfy §.5.74.6
o= 045, (AgAc- D. T fy=Real Real | 00084[oK
Transverse Reinforcement for Confinement at Plastic Hinges 5.5.10.114.1d
For a circular column "l:applied","2:Not applied" ) 1
ps>=0.12. fie/ fy = Req2 Req2 0.0086|N/A
Length distributed sﬁﬁ?{l—wuh pifch 75mm below pilecap Ldis 1.50|m
4, Shear Design
‘Shear resistance factors o ov Lo
Factored shear force Vu 787[kN
Rec!ulrea shear E:apacity Vn = Vu/ ¢v - Vn 787|kN
Determine concrete shear capacity ~
Minimum shear reinforcement will provided in cross section ~
Therefore B 2.0
T o 0 ssolies
Diameter of bored pile S ] D 1.00jm
Width of cross section o b 1.00|m
dv=0.9*de  de=D/2+Dupi() - B
Printed:27/07/2013
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Diameter of the circle passing through the centers of the long, reinf,

~0.79|m

0.68|m

078|m

Ve=0.083.B.sqrt(fc) .bv.dv

Angle of inclination of shear reinf. fo long. axis

616|kN

1963 gpnz
90

Vs=AvHy*dv¥(cotgbrootgaisinass

Vs

7447IKN
8063

5081

Vnl = VC+\{§7 S - 7_777/_ j Vui
Va2 = 0.25fcbvdy _ ] V2
— S - —. — vn

5081

Conclude

“heck M-P coc_Abutment - shect:BoredPileDesign
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SPACE PILE FPCUNDATION ANALYSIS PROGRM
Turbo BASIC

008 F r.nen =

PROJECT : Cau ORB25a - KM91+140.0
INITIA DATA
Kn = 0.00 Ax = 5.50 By = 12.60 Cz = 2.00
E v.uon = 2944008 E r.uon = 2944008 E v.nen = 2944
2944008
Mg = 0 (t/m4) Md = 0 (t/md) m = 2000 (t/m4)}
LOAD COMBINATIONS
COMB. Hx Hy P Mx My Mz
1 462,00 0.00 1746.,00 -343.00 930.00 0.00
2 315.00 0.00 1164.00 -324.00 691.00 0.00
3 443.00 5.00 1688.00 -312.00 838.00 0.00
4 296.00 5.00 1106.00 -294.,00 599.00 0.00
5 316.00 4.00 1207.00 -239.00 624.00 0.00
6 352.00 32.00 1565.00 =309.00 270.00 0.00
7 352.00 32.00 983.00 -290,00 527.00 0.00
PROPERTIKS OF PILES
PILE Lo H Bpx Bpy A B Cday Fo Io Po Co
1 0.00 18.50 1.530 1.530 1.00 1.000 0.000 1.000 0.098 0 150000
2 nt
3 nt
4 n t
5 n t
4] n t
PILE COORD,
PILE X Y Phi. Xi
1 -1.75 4.66 0.000 0.00
2 1.75 4,66 0.000 0.00
3 1.75 0.09 0.000 0.00
4 1.75 ~5.30 0.000 0.00
5 -1.75 -5.30 0.000 0.00
6 -1.75 0.09 0.000 0.00

Ct

75000




COMB.

oY O W N

CcCCcCoOooOoCo

PILE COMB.

1

Nk OO WMNE MU e WNE IS WRNDE IS WNE IO W

L.00750
.00518
.00712
.00481
.00512
.00512
. 00547

N

173.
112,
172.

112
122
213

89
471
325

449,

304
324
370
288
442
301
421
281
303

340.
264.

407

273.
388.
254.
2718,
306.
236.

108
60
111
63
76
149

38.

143
89

00
99
31
.34
W13
.53
.91
.48
.66
86
.08
.33
.33
.09
.00
.76
.79
.55
.51
99
34
.23
58
68
98
96
39
33
L5
.91
.13
.24
.75
.58
15
.52
.09

OO OO OO 0o

DISPLACEMENTS

.00019
.00015
.00023
. 00020
.00018
.00053
.00050

OO0 C CoOoC

FORCES

Q2

-80.27
-54.73
-76.97
-51.43
-54.90
-61.16
-61.16
-80.27
-54.73
-76.97
-51.43
~-54.90
-6l.16
-61.16
-77.18
-52.63
-74.01
-49.45
-52.79
-58.81
-58.81
-73.55
-50.15
~-70.52
~47.12
-50.31
~56.04
~56.04
~73.55
-50.15
-70.52
-47.12
-50.31
-56.04
-56.04
-77.18
-52.63

Z

.004286
.002860
.004143
.002717
.002963
.003843
.002417

ON PILES

03

-1.18
-0.8C
-1.97
~1.59
-1.47
-6.23
-6.23
1.18
0.80
0.30
-0.08
0.14
-4.43
-4.43
1.18
0.80
0.30
-0.08
0.14
-4.43
-4.43
1.18
0.80
0.30
-0.08
0.14
-4.43
-4.43
-1.18
-0.80
-1.97
-1.59
-1.47
-6.23
-6.23
-1.18
-0.80

Fix

.000095
.000077
.000090
.000072
.000067
.000094
. 000076

=
=

el eNoNeNeReNeReRelelellole el ol e R o R e R R o o o R e R o B o o R an R o R oo oo e 3 oo B s I o I o I b R} &5

.874
.596
.B38
.560
.598
.666
.666
.874
.596
.838
.560
.598
.666
.666
.874
.596
.838
.560
.598
.666
.666
.874
.596
.838
.560
.598
.666
. 666
.874
.5986
.838
.560
.598
.666
.666
.874
596

OO OO o OO

1

E RO ONNASLEWOMOONNDS OO NND R &sS;

Fiy

.001251
.000891
.001163
.000804
.000847
.000657
.000831

257
L322
.485
414
.393
.865
.550
.978
.541
.042
.610
.836
.267
. 953
.978
.541
.042
.610
.836
.267
.953
. 978
. 541
.042
.610
.836
L2067
. 953
L2577
.322
.485
.414
.393
.865
.550
L2579
.322

OO COOoO oo

M

112
75

109.
72.
77.
97.
90.

112.
75.

109.
72,
7.
97.
90.

106.
71.

103.
68.
73.
92.
85,

99

66.
96.

63
68

86.
80.
99.
66.
96.
63.

68

86.
80.

106
71

Fiz

.000044
.000030
.000042
.000028
.000030
000033
.000033

3

.703
.375
454
126
399
181
552
703
375
454
126
399
181
552
538
172
543
177
183
484
855
.268
215
572
.519
.210
945
316
268
215
572
519
.210
945
316
.538
172



Nmin

Nmax

OZmax
Q3max
Mlmax
MZmax
M3max

PILE

Sl gy s W N

-l oy O W

[ =l a C %)

144

89.
101.
184.

66.

COMB.

o e ad e ]

.24
81
31
19
16

N

38.
471.
173.

89.
173.

89.

173

-T74.
-49,
-52
-58
-58.

15
48
00
91
00
91

.00

01
45

.19
.81

81

Q2

-56.
-80.
-80.
-61.
-80.
-61
-80

-1.97
-1.59
~1.47
-6.23
-6.23

OO C OO

.838
.560
.598
. 666
.666

SUMMARY CF FORCES

04
27
27
16
27

.16
.27

CHECKING CALCULATL
IN COMPARISON WITH

462.
315.
443,
296.
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PILE CAPACITY AND SETTLEMENT OF GROUP PILE

1. DATA
- Code of boreholes
- Pile diameter : 1000 mm
- Elevation of the underground water ElLy= 0.00 m
- Ground elevation after scour Ely= " 0000 m
- Base boltom elevation EL,= -2.500 m
- Expected pipe fip elevation ELo= 25,000 m
- Pipe length L = 225 m
- Perimeter of cross section P = 3.14m
- Area of the pile cross section A = 0.79 m2
- Concrete welght Ye = 24.50 kN/m3
Soil layer at Tip of pile:

{"1' =cohesionless soil, '2' = cohesive soil, '3' = intermediate material , '4' = rock )
* Reference document
+ Standard 22 TCN 272-05
+ Standard AASHTO LRFD 2007
l.egends
* Because the pile foundation of the bridge crosses the soil area with strong weather rock and IGM, so 22TCN272-05
can not meet requirement to hase for the calculation of the pipe load hearing capacity, then AASHTO 2007 is
referred to calculate the process items which standard 22TCN272-05 has not yet mentioned

2. CALCULATION FOR THE BEARING FORCE OF BORED PILES
2.1. SIDEWALL FRICTION q,:

2.1.1. For cohesionless soil

+ Using Method B : O'Neil and Reese (1999)

qs = po'y = 0.19MPg; with 0.25 < <1.2
+ For sandy soil:
B=1.5-7.7x10%=z)"° for Ngo 2 15
B = Ngof15[1.5 - 7.7x107(2)°] for Ngy < 15
+ For Gravelly sand and gravels and SPT values are more than 50 blows/30cm:
B = 2-0.00082 (2)*® with 0.25 < B <1.8

With ; + z : The depth of the subsoil layer at the middle location of the soil layer
+ N : The average number of hammers SPT (not yet calibrated ) along the pile body (hammer/300)
2.1.2. As for conhesive soil, side wall friction is calculated according to the method «
gs = a8, (10.8.3.3.1-1)
In which:
+ The cohesive factor a s calculated according to the method API(10.7.3.3.2a-1)
+ 8, . medium non- drain shear resistance strengthen

* Caleulation method S,

8, = 0.06"Ngg (bar) = 0.006*Ng, (MPa) {Terzaghi & Peck)
* Calculation method o (10.8.3.5.1b AASHTO LRFD 2007)
o =0.55 with S,/0.101=<1.5
o =0.55-0.15,/0.101 - 1.5) with 1.5 £5,/0.101 <25
* Caleulation method of effective vertical stress s', at the center of each soil layer:
o, = g, -U
Al the soil layer over the underground water level : ' gy = Y. iU, =0
Al the soil layer under the ground water level : Oy = Ysat-di VU = Z

Suppose: clay layer and water- penetration weathered rock layer

Sail layer placed under the ground water level and abtain the penetration, use the saturated weight
In which ’

+ g, : total stress at the depth z (KN/m?)
+ o', : effective stress at the depth z (KN/m)
+ U ; Pore water pressure (kNImZ)

+ 2, : Depth to the middle point of the i layer counted from the surfaci (m)
+ i ¢ thickness of the i soil layer (m)



+ v : Natural density of the soil layer above the ground water level
+ vsar: the saturated desnsity of the soil layer under the ground water (kN/m®)

Ysal =

Yol 1= Yo s} * T

(kN/m®)

+ 4 : Dry density (kN/m?)
+ v, * Unit weight (kN/m”®)
+ ¥, : wWater density Yoy = 10 (kN/m?)
+ With: Energy efficiency Ey, =50
Layer o?ltfgil:\or;r depth Unit Dry saturated | Total |Pore water| Effective
Name of| thickness bottonz P weight | density | density stress pressure stress
layer - ;
li Z ¥s Ye ¥sat Oy u Oz
(m) (m) (m) (kN | (NM®y | (kNim®) | (kNim®) [ (kNfm®) | (kNim?)
-2.50
2 3.71 -6.21 1.86 18.70 13.90 0.00 0.00 0.00 0.00
3 2.00 -8.21 4.71 18.70 13.80 16.47 77.56 47.10 30.46
3 2.00 -10.21 6.71 18.70 13.90 16.47 110.49 67.10 43.39
3 3.20 -13.41 9.31 18.70 13.90 16.47 153.31 93.10 60.21
4 1.80 -16.21 11.81 18.70 13.90 16.47 194.47 118.10 76.37
5 2.10 -17.31 13.76 18.70 13.890 16.47 226.58 137.60 88.98
8 7.69 -25.00 18.66 25.40 15.00 19.09 356.21 186.55 169.66
N SPT Ne = q Resistance| value
ame . : 60 = s .
of layer Soil type o'y N N*E, /60 S o B (Nlmmz) factor @.ligs
(N/mm?) | (Blow/30cm) (N/mm?) ¢S (N/mm)
2 1 0.000 3 3 - - 0.55 0.00
3 1 0.030 12 10 - - 0.777 0.024 0.55 26.04
3 3 0.043 15 13 - - 1.800 0.078 0.60 93.73
3 3 0.060 19 16 - - 1,800 0.108 0.60 208.07
4 3 0.076 40 33 - - 1.800 0.137 0.60 148.47
5 3 0.089 50 42 - - 1.800 0.160 0.60 201.82
6 3 0.170 100 83 - - 1.800 0.180 0.60 876.66
Total 1554.79
Total resistance of the side wall: Q= PaiBs = Z@ailiP = 4884.5 (Kn)

s Shaft resistance factor of the pile in the ground ( according to the table 10.5.5.2.4-1 AASHTO 2007)
2.2. PILE TIP RESISTANCE p:

Soil layer at Tip of pile:[ 3 |IGM
2.2.1. Pile tip resistance: Method Reese and O'Neill (1999)
- Nominal Tip resistance follow:

qp = 0.067N with N < 50
gp = 0.59¢" ((NBO(Pa/s',))*0.8  with N > 50
In which
N =100 (hammer /300mm)-Number of hammer SPT-N has not been calibrated
D =1000 {mm) Diameter of bore pile
B, = 1000 {mm) diameter of bore pipe
o'y =0.17 (Mpa) effective vertical prestress

=>  Nominal tip resistance g, = 2632 (Mpa)

- Tip resistance of pile:
Qy= gy Ay =
With tip resistance factor : o=

1136.78 (kN)

0.55 {Table 10.5.5.2.4-1 AASHTO2007)




2.3. Pile capacity:
- Design resistance of the single pile :

Qp = (Q+Qp) = 6021.3 kN
- Resistance of the resisting pile according to the pile group:
Qr = nQr = 5065.91 kN
In which
+1 = 0.84 Effective factor due to the pile working by group (AASHTOC 2007 - 10.8.3.6.3)

+d = 3.32  (m) The distance from the center to center of pile.
2.4. The Uplift resistance of pile :
Name Sl . SET Neo = < ; % Refsisttance valllae
oil type Ty " u o 2 ‘actor Pslils
of layer (N/mm?) | (Blows3ocm) N"Ew/60 (Nfmm?) (N/mm’) 0S (N/mm)
2 1 | 000 | 3 3 | 000 0.00 000 | 0.00 1.00 0.00
3 i | 0.03 12 10 0.00 000 | 078 0.02 1.00 -47.35
3.00 3 0.04 15 13 000 | 0.00 1.80 0.08 1.00 -1566.21
300 | 3 006 | 19 i6 | 0.00 0.00 1.80 0.11 | 1.00 | -346.79
400 | 3 0.08 40 33 0.00 | 0.00 1.80 0.14 1.00 -247.45
500 | 3 | 009 | 50 | 42 0.00 0.00 1.80 0.16 1.00 -336.36
6.00 3 017 100 83 0.00 0.00 1.80 0.19 1,00 -1461.10
Total -2595.26
Total uplift resistance of the side wall; Q= @odife = ZogilP = -8153.2 (Kn)

s Shaft resistance factor of the pile in the ground ( according to the table 10.5.5.2.4-1 AASHTO 2007)

- Design resistance of the single pile :
Qy=Q, = -8163.2 kN
- Uplift Resistance of the resisting pile according to the pile group:

QR = T].QT = -6859.60 kN
In which
+1 = 0.84 Effective factor due to the pile working by group (AASHTO 2007 - 10.8.3.6.3)
+d = 332 {m) The distance from the center to center of pile.

2.4, Conclusion

Internal force of pile |Seftweight | Factored force of pile Pile capacity Check

Phax PMin of Pile W QMax QMin Nominal resistance Uplift resistance

{KN) {(KN) {KN) {KIN) (KN) Qr (KN} Qu (KN) Qmax<Qr_|Qmin>Qu
4714.8 381.5 256 4971 638 5065.91 -6859.60 2 (9]

3. THE SETTLEMENT OF PILE GROUP:
- The Settiement of pile groups in cohesionless soils using SPT value:

_ 30qIVB
T N {mm)  (10.7.2.3.3-1)

In which: - g: net foundation pressure applid at 2Dy/3, this pressure Is equal to the applied load at
the top of group divided by the area of the equivalent footing and does not include
the weight of the piles or soil between the piers (Mpa).

- B : Width or smallest dimensions of pile group (mm).

- | : Influence factor of the effective group embedment (dim)
1=1-0,125DYB

- ' Effective depth taken as 2D,/3, (mm)

- Dy : depth of embedment of piles in layer that provides support, {(mm)

Nmax Eqﬂ::;ent B Dy D | Ngo q P Check
(Kn) (mm?) {mm) (mm) (mm) {dim) blow {Mpa) (mm) p <25.4
47577.86 | 2.53E+08 5800 11580 | 7726.67 0.83 83 0.12 4.30 Ok




PILE CAPACITY AND SETTLEMENT OF GROUP PILE

1. DATA
- Code of boreholes
- Pile diameter : 1000 mm
- Elevation of the underground water ELz=
- Ground elevation after scour EL,= L
- Base bottom elevation EL;=
- Expected pipe tip elevation EL,= -25.000 m
- Pipe length L = 225 m
- Perimeter of cross section P = 3.14 m
- Area of the pile cross section A, = 0.79 m2
- Concrete weight Yo = 24.50 kN/m3
Soil layer at Tip of pile:

{1 =cohesionless soil, '2' = cohesive soil, '3' = intermediate material , '4' = rock )
* Reference document
+ Standard 22 TCN 272-05
+ Standard AASHTO LRFD 2007
Legends
* Because the pile foundation of the bridge crosses the soil area with strong weather rock and IGM, so 22TCN272-05
can not meet requirement to base for the calculation of the pipe load hearing capacity, then AASHTO 2007 is
referred to calculate the process items which standard 22TCN272-05 has not yet mentioned

2. CALCULATION FOR THE BEARING FORCE OF BORED PILES
2.1. SIDEWALL FRICTION q:

2.1.1. For cohesionless soil

+ Using Method 3 : O'Neil and Reese (1999}

q; = Bo', = 0.19MPa; with 0.25 < p <1.2
+ For sandy soil:
B=15-7.7x107%z)"* for Ngo 2 15
B = Ngo/15[1.5 - 7.7x10°3(z)*%) for Ngp < 15
+ For Gravelly sand and gravels and SPT values are more than 50 blows/30cm:
B = 2-0.00082 (z)°° with 0.25 < B <1.8

With : + z ; The depth of the subsoil layer at the middle location of the soil layer
+ N : The average number of hammers SPT (not yet calibrated ) along the pile body (hammer/300)
2.1.2. As for conhesive soil, side wall friction is calculated according to the method a
s = aS, (10.8.3.3.1-1)
In which:
+ The cohesive factor a is calculated according to the method AP (10.7.3.3.2a-1}
+ 5, . medium non- drain shear resistance strengthen

* Calculation method St

S, = 0.06*Ng, (bar) = 0.006"Ng (MPa) (Terzaghi & Peck)
* Caloulation method a: (10.8.3.5.1b AASHTO LRFD 2007)
o =055 with $,/0.101=15
o = 0.55 - 0.1(8,/0.101 - 1.5) with 1.5s58,/0.101 2.5
* Calculation method of effective vertical stress s', at the center of each soil layer:
G = Op-U;
At the soil layer over the underground water level : Oy = 1. (U, =0
At the soil layer under the ground water level : Gy = YearrZ TUz =2

Suppose: clay layer and water- penetration weathered rock layer
Soil layer placed under the ground water level and obtain the penetration, use the saturated weight
In which

+ o, : total stress at the depth z (KN/m*)
+ o',  effective stress at the depth z (KN/m®)
+ U : Pore water pressure (kN/m?)
+ 7 : Depth to the middle point of the i layer counted from the surface (m)
+ |, : thickness of the i soil layer {m)

+ v : Natural density of the soll layer above the ground water level (kN/m®)
+ vear: the saturated desnsity of the soil layer under the ground water (kN/m?)

Yo = Yal1= Ve lvs) T Y




+ 4 : Dry density (kN/m?)

+ 1,  Unit weight (kN/m?)
+ v, . water density Yo = 10  (kN/m®)
+ With: Energy efficiency Ey, =50
Layer o?ltﬁ\t;ﬁgzgr depth Unit Dry saturated | Total |Pore water| Effective
Name of| thickness hottom weight | densily | density stress pressure stress
layer - -
Ji 2 ¥s Yo Ysat Oz u ¥
(m) (m) {m) (kN/m®) | (kNfm®) | (kNfmP) | (kNim®) | (kNim®) | (kNim®)
-2.50
2 0.88 -3.38 0.44 18.70 13.90 0.00 0.00 0.00 0.00
3 2.00 -5.38 1.88 18.70 13.80 16.47 30.96 18.80 12.16
4 2.60 -7.98 4.18 18.70 13.90 16.47 68.83 41.80 27.03
4 3.00 -10.98 6.98 18.70 13.80 16.47 114.94 69.80 45.14
5 5.00 -15.98 10.98 18.70 13.90 16.47 180.81 109.80 71.01
5 4.60 -20.58 15,78 18.70 13.90 16.47 259.85 167.80 102.05
6 4.42 -25.00 20.29 25.40 15.00 19.09 387.43 202,90 184.53
N SPT N = q Resistance| value
of ?an;Zr Soil type a's N N*Eon 160 S, a B (Nlmsmz) factor @5
(N/mm?) | (Blow/30cm) (N/mm?) ¢S (N/mm)
2 1 0.000 5 4 - - 0.55 0.00
3 1 0.012 10 8 - - 0.777 0.009 0.55 10.40
4 3 0.027 17 14 - - 1.800 0.049 0.60 75.90
4 3 0.045 20 17 - - 1.800 0.081 0.60 146.25
5 3 0.071 27 23 - - 1.800 0.128 0.60 383.43
5 . 3 0.102 50 42 - - 1.800 0.184 0.60 506.97
6 3 0.185 100 83 - - 1.800 0.190 0.60 503.88
Total 1626.83
Total resistance of the side wall: Q= PshiAs = ZoehliP = 5110.8 (Kn)

s Shaft resistance factor of the pile in the ground { according to the table 10.5.5.2.4-1 AASHTO 2007)
2.2, PILE TiP RESISTANCE q,:

Soil layer at Tip of pile; IGM
2.2.1. Pile tip resistance: Method Reese and O'Neill (1999)
- Nominal Tip resistance follow:

dp = 0.067N with N < 50
g, = 0.596'((N60(Palc',))"0.8  with N > 50

In which
N =100 (hammer /300mm)-Number of hammer SPT-N has not been calibrated
D =1000 {mm) Diameter of bore pile
D, = 1000 {mm) diameter of bore pipe
o, =0.18 {Mpa) effective vertical prestress
=>  Nominal tip resistance q, = 2.676 (Mpa)

- Tip resistance of pile:
Qb= ¢*qp*Ab = 1156.04 (kN)
With tip resistance factor:  ¢= 0.55 (Table 10.5.5.2.4-1 AASHTO2007)

2.3. Pile capacity:
- Design resistance of the single pile :

Qr = (QtQp) = 6266.9 kN
- Resistance of the resisting pile according to the pile group:
Qr = nQy = 5272.54 kN
In which
+n = 0.84 Effective factor due to the pile working by group (AASHTO 2007 - 10.8.3.6.3)
+d = 3.32  (m) The distance from the center to center of plle.

2.4. The Uplift resistance of pile :




Name SPT Ngo = G Resistance| value

Soil type o', N N Sy o p 9 factor Pl

of layer (/) | @iowisoom) N*E/60 (NI (N/mm?) 8 (Nimm)
2 1 JQo00 8 .. 4 [ 000 } 000 f 000 | 000 | 1.00 0.00
3 1 Loor o1 ) 8. ] 000 ) o000 ) o78 | 001 1.00_ -18.90
4.00 3 L0037 (14 ). 000 ) 000 | 1.8 | 005 1.00 | -126.51
4.00 3 005 (20 17 | 000 | 000 | 180 | 008 1.00 | -243.75
5.00 3 J007 |27 )23 | .000 f 000 | 180 0.13 1.00 | -639.05_
5.00 3. ].. 010 [ 80 | 42 | 000 | 000 | 18 | 018 | 100 | -84495
6.00 3 .18 100 83 0.00 0.00 1.80 0.19 1.00 -8§39.80
Total -2712.96

Total uplift resistance of the side wall: Q= pdAs = ZediliP = -8523.0 (Kn)

¢ Shaft resistance factor of the pile in the ground ( according to the table 10.5.5.2.4-1 AASHTO 2007)
- Design resistance of the single pile :

Qy=Q = -8523.0 kN
- Uplift Resistance of the resisting pile according to the pile group:
QR = T[QT = -7170.70 kN
In which
+q = 0.84 Effective factor due to the pile working by group {AASHTO 2007 - 10.8.3.6.3)
+d = 332  {m) The distance from the center io center of pile.

2.4. Conclusion

Internal force of pile |Seflweight | Factored force of pile Pile capacity
PMax PMin of Pile W QMax QMin Nominal resistance Uplift resistance
{KN) {KN) {KN) {KN) {KN) Qr (KN) Qi (KN)
4714.8 381.5 256 4971 638 5272.54 -7170.70

3. THE SETTLEMENT OF PILE GROUP:
- The Settlement of pile groups in cohesionless soils using SPT value:

p=(30q/VB)/N_60
(mm)  (10.7.2.3.3-1)

in which: - g: net foundation pressure applid at 2D.,/3, this pressure is equal to the applied load at

the top of group divided by the area of the equivalent footing and does not include
the weight of the piles or soil between the piers (Mpa).

- B : Width or smallest dimensions of pile group (mm).

- 1 : Influence factor of the effective group embedment (dim)

1=1-0,1250"B
- D' : Effective depth taken as 2D,/3, (mm)
- D, : depth of embedment of piles in layer that provides support, (mm)

Nmay | Fauvalent] g Dy D ! Neo q p Check
(Kn} (mm?) {mm) (mm) {mm) (dim) blow (Mpa} (mm) p<25.4
47577.86 | 2.87E+08 5800 14020 | 9346.67 0.80 83 0.17 3.63 Ok




DANANG QUANG NGAI EXPRESSWAY © [item. Eng. Date.  |Sien.
ORB25a BRIDGE _ Design
DETAIL DESIGN Check
CHECK REINFORCEMENT OF BORED PILL Revise

1.Load Combinations at top of bored pile

Longitudinal Transvesal
No Combinations Sign Fy Fux My Fuy Mx
(kN) (kN) (kiN*m) (kN) (kN+m)
1 Strength Str-TA K 0 0 0 0
2 Strength Str-1A 4478 781 -1106 -1 -55
3 Strength Str-1A 1638 781 -1106 11 9
4 Strength Str-1A 4478 781 -1106 -11 -55
5 Strength Str-1A 1638 781 -1106 11 -9
6
2, Bored pile Material
Normal conctete
 Compressive sirength at 28 days age fc 30|MPa B
| Concrete elastic modulus Ec 27691|MPa
Reinforcement
Yield strength fy 420|MPa
Reinforcement elastic modulus Es = 200,000MPa
3. Bored pile Section
Pile diameter D , 1.00|m ]
Section area A : 0.785[m2
Moment inertia Ix 0.049|m4 |
- ly 0.049|m4
__ Radius of gyration of gross concrete section; r = sqri(l/A) rx 0.250|m
ry 0.250|m

1. Limit of Reinforcement 5.5.7.4.2
Minimum area of longitudinal reinforcement in column
Asdy /(Ag. fc) >=0.135 Asz 0.008[m2
As/ Ag>=0.01 As> 0.008|m2 _
Maximum area of longitudinal reinforcement in column o
As/ Ag<=0.08 As< 0.063|m2
Trial Rebars: Ok As 0.015|m2
{layers x 24 =24 bars D28 @150 Asl 0.015|m2
Printed:7/20/2013
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2. Interation diagram M-I

Using Pea-Column software

**In Transverse Direction

fa=0
| fa=0.bfy "h
| ks
—+ts
— } : | : % . —!
2500 2500
4 Mx (kN-m)
8000 (Pmin)
**{n Longitudinal Direction
P (kN
18000 T
________________________________________________ (Pmax)
L fs=0
1 fa=0.5fy
2
=4
=B
— l } 1 i i
2500 2500
My (kN-m)
6000 L {Pmin)
Printed:7/20/2013
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*#In Both Direction
3000 T My (kN-m)

Mx (kN-m)

P=0 kN

3. Column Ties

1
3000

5.5.7.4.6,8.5.10.6.3,85.10.11.4.1d - ¢

Bridge is in seismic zone Sz 1
Area of concrete core measured out-to-out of ties Ac 0.622(m2 ]
Tie diameter Dtie 14|mm?2
Cross section area of 1 tie As-tr 0.0002|m2
Spacing of hoops s 75|mm
_Length of reinfocement tie in 1 hoop Ltie 2.78|m
Ratio of ties reinf. in one hoop/ volume of conc. core one pitch spacing
ps = As-tr . Ltie / (Ac * spacing) ps 0.0096 N
Ratio of spiral reinf, To total volume of concrete core shall satisfy 8.5.74.6
ps >= 0.45 . ( Ag/Ac - 1). fc/ fy = Reql Reql 0.0084 (0K
Transverse Reinforcement for Confinement at Plastic Hinges 8.5.10.11.4.1.d
For a circular column "1:applied”,"2:Not applied” 1
ps>=0.12 . fo/ fy = Req2 Req2 0.0086|N/A
Length distributed spiral with pitch 75mm below pilecap Ldis 1.50{m
4, Shear Design
Shear resistance factors dv 1.0 B
Factored shear force Vu 781|kN
Required shear capacity Vn = Vu/ ¢v Vi 781|kN
Determine concrete shear capacity
Minimum shear reinforcement will provided in cross section
Therefore 5 2.0
0 45.0\deg
Diameter of bored pile D 1.00m
Width of cross section b 1.00|m
dv = 0.9*de de = D/2 + Dr/pi() B
Diameter of the circle passing through the centers of the long, reinf. Dr 0.79|m
de 0.75|m
B dv 0.68|m

“heck M-P coc_Abutment - shect: BoredPileDesign

Printed:7/20/2013
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Ve=0.083.p.sqgrt(fe) . bv. dv Ve 616[kN
A, 1963 {mm2
Angle of inclination of shear reinf, to long. axis o 9|
Vs=Av*y*dv*(cotgb+cotgo)*sino/s Vs 74471KN
Vnl = Ve + Vs Vil 8063
Vn2 = 0.25f'cbvdv Vo2 5081
Va 5081
Conclude OK
Printed:7/20/2013
Page:d/4
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise

COMPONENTS

Assumptions :

1. Bridge is considered to be in seismic with acceleration coeff,
2. The Design of the Abutment accords with Specification for bridge design 22-TCN-272-05

and AASHTO LRFD 2004 for reference
3. Design live load: HL-93 and lane loading 8.3 KN/fm

Input :

Level Table{at center of abutment)

l.evel of top of headwall HTwl 7.271 m
Level of top of bearing BTL 5.146 m
Level of top of stem abutment HTL 4.896 m
Level of top of footing FTL 1.500 m
Level of hottom of footing FBL «0500 m
Ground level GL 2,20 m
Lowest water level HWL 0500 m
Skew angle o 0.00 deqg
Material Unit Weights
* Unit Weight of Reinf, concrete Yo = 24.5 kNim?
* Unit Weight of Soil s = 18.0 kN/m®
* Unit Bouyancy Weight of Soil Yabo = 8.2 kN/m®
+ Unit weight of asphalt concrete Ya = 22.1 kN/im®
l.Loads from substructure
Abutment dimensions VERTICAL VIEW IBearIng Type: | FIX |
n w
t b, b,
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b !
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
ABUTMENT DIMENSIONS (IN METRES)
Item Symbol Value Itam Symbol Value
Height of stem N L 6.771]_Heorizontal Dimension by 1800
Fooling Width b 5.500|_Horizontal Dimension bs ) £.300
Stem Width L a 1.500| Vertical Dimension dy 0.930
Footing Depth - d 2,000 Vertical Dimension d L 1.800
Footing Slope B o 0.000| Vertical Dimension__ da 3.041
Width of stem at bearing n 1.000| Veitical Dimension dy o
Ballast Wall Height . 2.275| Vertical Dimension ds 0.150
Ballast Wall Thickness t 0.500| Vertical Dimension ds ___ 1079
Wingwall Length W 4.500| Vertical Dimension dy
Soil CoveratTos ¢ 0.700| with of bearing pad m _._0.800
Girder Reaction g 0.550| Wingwall Thickness ul 0.500
Horizontal Dimension b 1.800(|_Wingwall Thickness u2 0,500
Horizontal Dimension bs 2.200j| Distance to cf of pile r1 1.009
Horizontal Dimension bs 2.200|[ Distance to cl of pile r2 1.000]
cos (o) = 1.00
Slope front of abutmant cl = 0.00 m
bl = 0.00 m
Width of Abutment L 12.600 m
Width of abutment (inclined direction) Ltr 12.800 m
Height of Abutment Ht = 777 m
Distance from CG of footing to edge of Abutment b/2 = 275 m
| | | rT1 717l
Surcharge Vbbb d )
Girder D, L+] :“ [ i;_ L _:
a3 E11 l F1 | ]
P I[:’ """""""" oo mzdeo=]1
" = | T i :....1:..1-3 .................. i
" 1 | I F2 e
S
Sign Cnnv;:tion I i I \ H
- —
| 1 p
|
K2 B2 [
/ I : |
K1 :
K3 ____I I : 0.5H \\
\ 04H
\
S A e \L L.
Surcharge Kuy.H
1. Self weight of Abutmant {DC}
Area Length Force x Arm@ Moment
Description 3 {m} {kN) {m) {(m) {kN=m)
SW of Abutment {DC)
Section A1 3.600 12.600 1111 0.900 1.850 2056
Section A2 - 12600 | - 1.200 1550 | -
Section B 3.000 12,660 926 | 2.550 0,200 185
Section B2 5.244 | 12800 1619 2550 | 0.200 324
Section C1 4.400 12.600 1358 4.400 -1.650 2241
Section C2 - 12,600 .- 4033 -1.283 -
Section D _____ 1.138 12,600 351 3.050 0,300 -106
Section E11 2.046 0.500 25 4.400 -1.650 -41
Section E12 10.650 0.500 130 4.400 -1.650 -215
Part extra stem - - - 5.017 -2.267 -
Section F11 1.926 0.500 24 | 6.400 -3.650 -86
Section F12 i - 0.500 - 5.300 -2.560 -
Section F13 0252 | 0.500 -3 6.400 -3.650 1
_Section F2 1.620 0.500 20 6.100 -3.350 -66
Seclion G1 0.135 11.600 38 3.450 -0.700 27
Section G2 - 0.045 5.771 6 3.450 | -D.700 4
Bearing seats (wiseat= ___0.65m}) 0.120 3260 [ 10 2.350 0400 | 4
__Curbs +Handrait on Abutment | 0.60 4.500 55 _5.080 ~2.300 -127
Total SWof Abutment (DC) 5671 -334
Tranverser moment 4Q 6.175 248
Notes 1. Distance X' Is measured horizontally from Toe of Retaining to CG of Section
2. Moment 'Armt' is measured from CG horizontally and from Underside of Footing Vertically.
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Da Nang Quang Ngai Expressway project Item, Eng. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
2. Earth on Abutment (EV}
Area Length Force P Armt@ Moment
Description (m% {m} {kN) (m}) (m) (kN+=m)
Earth on Abutment(EV) T ) N
Section E1 12.70 12.100 2765 4,400 1650 | -4563
Seclion E2 o -1 M1e00 | - 4.767 -2.017 -
_SeclionE3 - 1.000 - 5.500 2780 -
Seclion K1 1.260 12600 | 286 0.900 1.850 -
_ SectionK2 — - 12.600 - - 2750 | -
Seclion K3 - 12.600 - 0.600 2150 | -
Total Earth on Footing 3051 -4563

3. Horizontal| Earth Pressure on Abutment (EH)
To be safe, horizontal earth pressure at front face of abutment may be neglected.
Horizontal earth pressure at behind face of abutment shall be considered.

-2 1
A
= I [sin “ B.5in( 8 - 8)]

RIGID
WAL

H

B

-2
~ fsin( ¢’ r+8).sin( §' y—B)
’ﬁ‘f = 1+Vsin(6—6).sin(9+|3)

0.4'H

L

« Height for horizontal earth pressure H = 777 m

« Width for horizontal earth pressure W = 126 m

« Density of Soil Yo = 1835 kg/m®
+ Internal Friction Angle of Soil i = 30.0 deg

« Incline angle of back face wall 90.0 deg

0 deg
0.0 deg
2.81 m/s?

* Incline angle of fill soil

« Gravitational acceleration

* Basic earth pressure

p=Kys. g. Z.10%9 (Mpa, Zzmm)
K: taken as Ka (assume wall move or deflect sufficiently to reach minimum active conditions)

‘b'
0
* Friction angle between fill and wall 8
B
g

r = 2.250
Ka = 0.333
p = 0.047 Mpa
Horizontal earth pressure:
*Ea=05.p.2.B.10"3 (kN) Ea = 2283 kN
s M=Ea . 04H M = 7095 kNm
4. Earth Pressure on Abutment due to Surcharge (ES)
Equivalent height of soil for highway loading taken from Table 3.11.6.2.1
H= 1.50m heqg= 17 m
H= 3.00m heg= 12 m
H= 6.00m heg= 0.76 m
H= 9.00m heq= 0.61 m
H= 7.77m heqg= 0.67 m (Linear interpolation)
+ Vertical force ESv = 335 kN
ev = -1.66 m
M = -653 kNm
* Horizontal force ESh = 394 kN
_ eh = 3.80 m
tp=ky,gh 10 M = 1533 kNm
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Da Nang Quang Ngai Expressway project [term. Eng. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
5. Earthquake effects
Bridge is located at:
According to TCXDVN 375:2006 and 22TCN272-05, bridge Is in seilsmic zone 2 and acceleration coefficient as below
+ Peak ground acceleration coefficient A = 0.0580¢g
5.1. Seismic active lateral Earth pressure {Eg)
» Backfill slop angle i = 0.0 deg
* Slope of wall to vertical i} = 0.0 deg
* Angle of friction of soll ¢ = 30.0 deg
* Angle of friclion betwaen soil and abutment & = 0.0 deg
+ Horizontal acceleration coefficient kh = 0.087
* Vertical acceleration coefficient kv 0.035
» Angte 0 = arctan(k / (1-k,}} ] = 5.2 deg
T ; ~2
X cos?(p—0—P) |4 [sn@+8)sin@ -6
AE = -
cosE).coschos(8+B+9) VCOS@"'B"'G)-COS(I—B)
= Seismic active lateral Earth pressure coefficient Kae = 0.39
*Epe = 0,5.g. 1. H2. (1-kv) . Kpe. 1079 (kN/m)
+ Seismic active lateral Earth pressure coefficient Eqe = 2576 kN
Mag= Eag"0.3H+{(Epg - Epg)*0.6H Mae = 6691 KNm <A11.1.1.1>

Eagis the static component of seismic active pressure calculated with 8=kv =0

5,2. Earthquake effects to abutment (EQ)

Selsmic force for substructures: elements above ground Fh = Csm* W, elements under ground Fh = A*S*W

+ Soil profile type Soil type |
+ Site Coefficients. S = 1.0
* Elastic Seismic Response Coefficient 2.5A = 0.145
Csm = 1.2*A*S/ Tm"2/3 £ 2.5*A Csm = 0.098
» Periad of vibration of the fundamental mode
Tm = 2*pi{*sqri(mrk) Tm = 0.597 s
Area Length Force xm Arm® Moment
Decription (m?) {m} {kN) {m} {m) (kNem)
Section A1 3.600 12.600 109 - 1.000 109
Section A2 - 12.600 - - 2.000 -
Section B1 3.000 12.600 91 - 1.000 91
Section B2 5.244 12.600 159 - 3.748 595
Section C1 4.400 12.600 133 - 1.000 133
Section C2 - 12.600 - - 2.000 -
Section D 1.138 12.600 34 | - 6.634 229
__SectionE11 2,046 0.500 2 Lo 5236 _13
Section E12 10650 |  0.500 13 - 2.351
Section E2 - - - - 2.000 -
Section F11 N ) 1.926 0.500 2 - 5.236 12
Section F12 - 0.500 | - - 4.701
Section F13 } -0.252 0.500 -0 - 5.841
Section F2 1.620 | 0500 2 - 6.241 12_
Section G1 0.135 11.600 44 - 5.058 19
Section G2 0.045 5771 1 - 2381 [ 1
Total EQ of Abutment Selfweight 550 1215
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Da Nang Quang Ngai Expressway project Item. Eng. Date, Sign.
CB25 BRIDGE Design
PETAIL DESIGN Check
ABUTMENT A2 Revise
6. Braking Force(BR)
Take 50 % Braking Force for this Abulrment (Free Bearing)
« Number of lanes n = 3 lanes
+ Multiple presence factor m = 0.85
* FTake 25 % of Truck load
BR=25%*n*m* (2"145+35) BR = 104 kN Long. Axis
= Acting at 1.8m higher of road face e = 9.6 m
Miong = 291 KNm Long. Axis

7. Centrifucal Force , CE { 3.6.3)
« Plan of bridge {1:"straight",2: "Curve") 1

» Design Speed \ = 120 km/h
v = 33.3 mis
R 10600.000 m
C = 4/3*(VIgR) C 0.014
Acting at 1.8m higher of road face
CE=n*m"*{2*145+35)* C CE = 11.92 KN
e = 7.57 m
Mtrans = 90.24 KNm Trans. Axis
8. Water Load (WA) NA
8.1. Buovancy of Abutmant
* Heightest water Level -+0.50
Area Length Force xM Armt Moment
Description {m> {m) (kN) {m) {m) {kN+m)
Bouyancy on abutment
Saction A1 - 12.600 - 0.900 1.850 | _ -
Section A2 L - 12600 | - - 2.750 -
Section B{B1,B82) A - 12,600 - 2550 |  0.200 -
__Section C1 - 12.600 - 4.400 -1.650 -
Section C2 o - 12.600 -l - 2.750 -
Saction £2 -1 1.000 - - 2.750 —
Section E1 o - 1.000 - 4.400 -1.650 -
Section F2 1 - 1.000 - 3.820 -1.070 | -
Total Bouyancy . - “
8.2 Buoyancy of Earth on Abutment
Area Length Force ¥ Arm'2 Moment
Description (m3 {m} {kN) {m) {m) {kN=m}
Bouyancy of earth on abutement
Section E2 o - 11.600 - - 2.750 -
Section E1 N 11.600 - 4.400 -1.850 | -
Section K2 - 12.600 - - 2,750 -
Section K1 o - 12.600 =1 0.900 1.850 -
- Section K3 - 12.600 - - 2750 | -
Total Bouyancy _ - -
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Da Nang Quang Ngai Expressway project
CB25 BRIDGE
DETAIL DESIGN
ABUTMENT A2

Item. Eng. Date. Sign.
Design
Check
Revise

Il.Loads from superstructure

Item Sign Valug Unit
Span length Lst __.33.00 m
Span between bearings Ls 32.20 m
Bridge Width w1260 m
Number of girders . o Ng 5.00| Girders
Girder height Hg 160 m
Deck slab depth: Hd 0.247 m
Asphalt depth Hog 0.084 m
1.Dead loads (DC): One span at abutment
Ttem i Sign | Value | Unit
1.1.Girders
Sum of girders weight DC 3347.93 KN
Precast Planks bDC 473.46 kN
_ Diaphragm DC 380.73; kN
Total DC 4202.1 kN
1.2.Deck slab
Deck slab | DC | 2464.3] kN
1.3.Pavement
Asphalt concrete | DW | 6549.4] kN
1.4.Parapet
Parapet + median [ DC | 889.4] kN
2.Live toad (L1):
2.1, Live load
145 145 35 kN
Truck I
l 4.3 l 4.3 l m
Tandem
110 110 kN
| 1.2 | m
Lane load
W, 9.3 kNim
[Pedestrial Wpd= 0.0 kNfm2
Considerate structure as a simple span
Reaction Influence 32.20 m
|
{(Number of lanes o n 3
Mﬂti_p_lg_ presence factor m 0.85
Dynamic load allowance 1+IM 1.25
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Da Nang Quang Ngai Expressway project Item. Eng. Date, Sign,

CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise

Reaction = [{1+iM)*Vehicle + Laneload]*n*m

Truck P1(kN) P2(kN}) P3(kN) Sum{kN)| Total(kN)
Axleload | 145 145 35

Influence value 1.000 0.866 o7y 1 ]
Reaction 145.0 125.6 25.7 296.3| 944.4
Tandem P1(kN) P2(kN) Sum{kN)| Total(kN}
Axle load 110 110

Influence value | 1000 0963

Reaction 10 1059 | 215.9 688.2
Lane load WI(kN/m) Total{kN)
Value 9.3 )

Influence vql_ue 16.1 T

Reaction 149.7 381.8
Pedestrian Wdb({kN) Total(kN)
Reaction 0.0 0.0

3.Earthguake effects on superstructrue (EQ)

Force from superstructure due to EQ EQ = 403 kN :
4.Uniform Temperature, Srinkage& Creen{TU+SH&CR)
Bearing displacement due to uniform temperature and shrinkage creep Au = 0026 m
Shear modulus G G = 1 MPa
Bearing area A = 0175 m2
Height of elastomeric layers hrt 0.084 m
Number of bearing nb = 5 bears
Horizontal force due to TU+SH&CR
Acting at top of bearing H = G.A.Aufh, Hx = 271 kN
5.Wind loads (Ws)
5.1.Tranverse wind on superstructure {WS)
Wind zone Zone ]}
Basic 3 second gust wind Vb = 53,00 m/s
Correction factor S =  1.09
Design wind velocity A = 5777 mfs
Drag coefficient Cd = 110
Overall width of bridge b = 1260 m
Depth of superstructure(including solid parapet) d =  282m
b/d = 432
Windy obstructed area of superstructure At = 9626 m2
Transverse wind load
Pp = max(0.0006V2.C A, 1.8A) = Hy = 2120 kN
Longitudinal wind load
FwsL = 0.25Pp = Hx = 53.0kN
5.2.Wind load on vehicles (WL}
Transverse wind load on vehicle Hy = 2475 kN
Longitudinal wind load on vehicles Hx = 2475 kN

{At 1.8m from surface)
6.Combinations
Loads from superstructure to Abutment
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Da Nang Quang Ngai Expressway project Ttem. Eng. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
[lLoads at bottom of stem Vartical Longitudinal Tranversal
Sign N X Hx z, My Hy y Mx
Loads {kN) (m) (kN) {m) {(kN+m) (kiN) {m) {kN+m)
_ Girder+Deck+Parapet _bc 3778 0.20 756 o B
_Pavement [ DW 325|020 65
Livetoad L1 1328 0.20 . ) 265 0481 630
Pedestrian PD e - -
Trans. wind on Struc. ws 53 385 106 365 387
Trans. wind on vehi, WL L 25 9.85 ~ 3 25 9.85 244
__Eearthquake | EQ 403 | 3.65 121 3.65 440
TU+SH&CR TU+SHACR 271 3,65 987
[Coads at bottom of pilecap Vertical Longitudinal Tranversal
Sign N X Hx Z4 My Hy y Mx
Loads {(kiN) {m} (kM) (m) {kN-m}) {kNY {m) (kN=m}
| Girder+Deck+Parapel pC 3778 0.40 1511 L
_Pavement Dw 325 0.40 130
LiveLoad LL 1326 0.40 530 0.48 | 630
__Pedestrian PD - - - - -
Trans. wind on Struc. WSs 53 5,65 299 106 5.65 599 |
Trans. wind on vehi. WL 25| 11.85 293 25 11.85 293
Eearth quake EQ B 403 5.65 2273 | 121 5.65 682
TU+SH&CR TU+SH&CR 271 5.65 1529
Loads Load combinations
Sign Str-lA Str-IB Str-lllA Str-llIB Ser- Ext-1A Ext-iB
Girder+Deck+Parapet DC 1.25 0.90 1.25 090| 100 1.25 0.90
Pavement - Dw 1.50 0.65 1.50| 0.65 1.00 1.50 0.65
_ LivelLoad LL 175 1.5 1.35 1.35 1.00]  0.50 0.50
Pedestrian PD_ 1.75 1.75 1.35 1.35 1.00 0.50 0.50
Trans. wind on Struc. WS 0.40 0.40 0.30
Trans. wind on vehi. WL 1.00 1.00 1.00
Eearth quake | EQ 1.00]_  1.00
TU+SH&CR TU+SHECR 0.50 0.50 0.50 0.50 1.00
Load combinations at bottom of stem
Longitudinal Tranversal
L.oad combinations N Hx My Hy Mx
(kiN) (kiN) {kN.m}) (kN} (kN.m)
Strength Str-1A 7630 135 | 2000 0 1102
Strength Str-1B 5932 135 1680 o 1102
Strength St-1l1A 7600 181 1894 67 1249
Strength Str-lIiB 5402 181 1574 67 1249
__Service Ser-| 5428 311 2073 57 920
Extreme Ext-IA 5872 403 1174 121 755
Extreme Ext-IB 4274 403 855 121 755
[[Load combinations at bottomn of pilecap
Longitudinal Tranversal
Leoad combinations N Hx My Hy Mx
{kN) {(kiN) (kiN.m) (kN} (kN.m)
Strength Str-lA 7530 135 3777 0 1102
Strength Str-IB 5932 135 3137 9 1102
Strength Str-lllA 7000 181 3977 67 1383
Strength Str-lliB 5402 181 3338 67 1383
Service Ser-| 5429 3N 4084 .. b7 1103
Extreme Ext-1A - 5872 403 | 4622 121 097
Extreme Ext-IB 4274] 403 3983 121 997
Page:8
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Center of
{ ™ Axis Yo
Axis Y
Ill.L oad Combinations
1.Loads from substructure
Vertical Longitudinal Tranversal

Loads at bottom of pilecap Sign N Hx My Hy Mx

(kNY (KN} (kN+m) (kN) (kiN*m)
Self weight of Abutment DC 5671 [ -33a 249.1705
Soils on pilecap B EV 3051 4563
Horizontal Earth Pressure EH 2283 | 7005 [ | _
Vertical Surcharge o 1.Sv 335 -553
Horizontal Surcharge ' | Lsh 394 1533 o
Braking Force | BR [ 104 991 '7
Centrifucal Force CE - - 12 a0
Buoyancy of Abutment WA - - o
Buoyancy of Earth on Abutment WA - -
|[Earthquake effects to Abutment | EQ 550 1215 165 364
||Ea_rlh‘quake effects to soil Eie 2576 | 6691
Loads Sign Load factors

Sir-1A Str-IB Str-lliA | Str-llIB Sei-| Ext-IA | Ext-IB
Self weight of Abutment DC 125 0.90 1.25 0.90 1.00 1.25 0.90
Soils on pilecap EV 135 | 0.0 1.35 0.90 1.00 135 | 090
Horizontal Earth Pressure EH 1.50 090 | 150 [ o090 | 100 | o000 | 000
|Vertical Surcharge LSv 1.75 1.75 1.35 135 | 1.00 0.50 | 0.50
Horizontal Surcharge LSh 1.76 1.75 1,356 1.35 1.00 0.50 0.50
Braking Force BR 1.75 1.75 135 | 1.35 1.00 0.50 | 0.50
Centrifucal Force | ceE | 7B 176 | 135 | 135 1.00 0.50 | 0.50
Buoyancy of Abutment WA | 1.00 1.00 1.00 100 | 1.00 1.00 | 1.00
Buoyancy of Earth on Abutment | WA 100 | 100 | 100 [ 1.00 1.00 | 1.00 | 1.00_
Earthquake effects to Abutment EQ - 1.00 1.00
Earthquake effects to soil Eae 1.00 1.00

Load Combination at bottom of pilecap
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
(kiN} {kN) (kN.m) (kN) (kN.m)

Strength Str-1A 11794 | 4296 7516 21 469
Strength Str-IB 8436 | 2026 | 5420 | 21 382
Strength St-IA~ | 11660 | 4096 6728 16 433
Strength Str-lllB 8302 | 2727 | 4641 16 | 346
Service Serl 0057 | 2781 | 4170 | 12 | 339
Extreme Ext-IA | 11375 | a37e | 2315 171 721
Extreme Ext-IB ' 8017 3376 4485 171 634
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2. Loads from superstructure

Load Combination at bottom of pilecap
Longitudinal Tranversal

Load combinations N Hx My Hy Mx

(kN) (kN) kN.m) | (kNY | (kN.m)
Strength Str-IA 7530 135 3777 0 | 1102
Strength Str-IB 5932 135 | 2137 | 0 [ 1102
Strength Str-IlIA 7000 181 | 3077 67 1383
Strength Str-lIB. 5402 181 3338 67 1383
Service Ser-| 5420 311 4084 | 57 1103
Extreme Ext-lA | 5872 | 403 4622 | 121 | 997
Extreme Ext-1B 4274 403 3983 | 121 997

3. Total loads at bottom of pilecap

Load Combination at bottom of pilecap
Longitudinal Tranversal

Load combinations N Hx My Hy Mx

(XN) &kN) | (kN.m) | (kN) | (KN.m)
Swength Str1A 19324 | 4431 11203 21 1572
Strength StrlB 14368 | 3061 | 8566 21 1485
Strength Str-lIIA 18660 | 4278 | 10705 83 | 1816
Strength Str-l1iB 13704 | 2008 7979 83 | 1729
Service Ser-| 14486 | 3092 8254 | 68 1442
Extreme Ext-1A 17248 3778 6937 292 1718
Extreme Ext-IB | 12202 | 3778 8467 | 202 1631

Page:10
ibutment A2-ch25.xs - sheet:LC Printed: 6/3/2013



] " Da Nang Quang Ngai Expressway project  |ltem.  |Eng. _ |Date. _ |Sign,
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
ELEMENTS CHE!
IV.Elements checking

The abutment walls shall be checked at sections 1-1, 2-2, 3-3, 4-4, 5-5

1. Calculate internal force of sections

Surcharge l \I’ l l \L J/ ‘L ‘I’
M
+H R
/ M AN
Y
Sign Convention \
\ T
. A
\ \
\Surcharge Ky H
1.1 Section 1-1
Table of Load Factors
l.oads Sign Service | Strength | Extreme |
Ser-| Str-1A Str-1B Ext-1
Selfweight DC 1.00 1.25 0.90 1.25
Horizontal Earth Pressurg EH 1.00 1.50 0.90
Surchage (Horizontal) LS, 1.00 1.75 1.75 0.50
Haorizontal Seismic Earth Pressure Eae 1.50
Abutment earthquake force EQ 1.00
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
(KN} {kiN} {kN.m) {(kN) (kN.m)
Selfweight 390 -15
Harizontal Earth Pressure _ 198 178 o
.. Surcharge (horizontal) 248 262
Horlzontal Seismic Earth Pressure 221 168
Abutment earthguake force 38 43 11 13
L.oad Combination at bottom of headwall
F Longitudinal Tranversal
Load combinations N Hx My Hy Mx
(kN) {kN} {kN.m} (kN) (kN.m}
Service Ser- 380 444 445 0 t]
Strength Str-1A A87 727 741 0 o]
. Strength Str-1B |38 810 640 0 .0
Exireme Ext-| 487 493 417 11 13
1.2 Section 2-2
Table of Load Factors
Loads Sign Service | Strength | Extreme |
Ser-| Str-l1A Sir-18 Ext-l
_ Selfweight DC 1.00 1.25 0.90 1.25
Superstructure Dead Load - bC 1.00 1.256 0.90 1.25
Pavement DW 1.00 1.50 0.65 1.50
Live Load LL 1.00 175 1.75 050
Horizontal Eanth Pressure e EH _t 100 1.50 0.90
 Surchage (Horizontal) LSy 1.00 1.75 1.75 0.50
TU+SH&CR TussHeCR| 1.00 | 080 | 050 |
__Horlzental Seismic Earth Pressure Ene 1.50
Abutment earthquake force EQ 1.00
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Longiudinal Tranversal
Unfactored Loads N Hx My Hy Mx
(kN) (kN} {kN.m) (kN) (kN.m}
Selfweight L 2008 -179 o
Superstructure Dead Load o 3778 756 o
Pavement 32 B 65 e
_LivelLoad 1326 e 265 630
Horizontal Earth Pressure 12569 | 2906
Surchage (Horizontal) 337 71
TU+SH&CR o 271 987 |
Horizontal Seismic Earth Pressure 1421 2740 o
Abutment earthquake force 197 456 180 577
(Load Combination at bottom of stem wall
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
{kiN} {kN}Y {kN.nm} {kN) (kN.m)
Service Ser-| 7437 1866 5771 0 630
Sirength Str-1A 10041 2613 7834 0 1102
Strength Str-1B B 7740 1857 5834 0 1102
Extreme Exi-| 8383 2497 6003 180 892
1.3 Section 3-3
1.8 1.5 2.2 L
— | |
+M l I
+H | |
) 9 | |
Sign Col ‘VU I I
g nvanton
o , ! /A
L
R1 R2
Table of Load Factors
Loads Sign Service | Strength | Extreme |
Ser-| Str-1A Str-IB Ext-l
Selfweight at front side DC 100 1.25 0.90 125
Vertical soil on foot at front side DC 1.00 1.35 0.20 1.35
Reaction of piles RE 1.00 1.00 1.00 1.00
Lengitudinal
Unfactored Loads Shear Hx My
(kiN) {kN} {kN.m)
Seliweight at front side -1111 -1000 o _
Vertical soil on foot at front side -214 -193
Reaction of piles _ Serl 11276 12848 o
Str-lA 15312 17746 ]
Str-IB 11274 12780 B
Ext-l 12779 15116
[Load Combination at section 3-3
Longitudinal
Load combinations N Hx My
(kN) {kN) (kN.m)
_Sewvice Ser-| 9951 11655
Strength Str-1A ~ 13633 16236 I
Strength Str-1B 10081 11707 o _
Extreme Ext-| 11101 13606
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Da Nang Quang Ngai Expressway project Ttem. Eng. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
1.4 Seciion 4-4
Table of Load Factors
Loads Sign Service | Strength | Extreme |
Ser-l Str-1A Str-1B Ext-l
Selfweight at behindside | DC 1.00 125 0.90 1.25
Vertical soil on foot at behind side DC 1.00 1.35 0.90 1.35
Surcharge(Vertical) £V 1.00 1.75 1.75 0.50
Reaclion of piles RE 1.00 1.00 1.00 1.00
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
{kN) {kN) (kN.m) {kN) (kN.m}
Selfweight of behind side 1554 1784 | 1 |
Vertical soil on foot at behind side 2785 | .. 3042 )
.. Burcharge(Verical} -335 ~369 -
Reaction of piles Ser-l 2922 636
Str-1A 3631 234
Str-IB 2809 550
Ext-l 4122 1277
Load Combination at section 4-4
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
(kN}) (kN}Y (kN.m) (kN) {kN.m)
. Service Serl -1733 -4559
Strength Str-lA -2631 -6748
Strength Str-IB -1664 -4438
Exlreme Ext-| -1721 -5244
1.4 Section 5-5 & 6-6
Slops of triang pressure taB = 6.00
Uniform horizontal pressure U.p = 4.03 kN/m2
SERVICE — Element Moment X:
Cormhination X-Bending Momert (par vait width}
semco tA T T T T 1 '
-45.?7-37.7" -27.|77-19.17-12.2;Bio:-5ia1;3‘437-1.2 | or| a2
-49.?_-36.:;_-26.?_-18.?_-1 1 .?_-7i9;5i95_-3.55_-1 5l _04] om
-49.?7-35.:;7-25.?7-1 77 -1 Ajimi%ﬁﬂ | 18] 08| 05
496 357 248 67 -0 7458044 27| 9] 09
.45.1!; .34.}1 .23.!3 154 -10.1 -?!41-6!20 53| 42| 29
4?,% :-rz:]a .21.!3 -13,%; .9.5!2 .?!eg!?;s 240,577
.44,9!5 -29.% -18,!7 17 -3,7! .9!?.1!1'4‘579
742#_.27.?_;18.:5_,9.9?_77.41'3_.9;5-1Sﬂﬂ
39 242 142 804 50| 3
| I [ [ |
344 203 113 574 254 070
-QH.III -16.0 414['; 387 A4 .o,[1
209 1186 -s.urls -2.315 -0.94 0.0.8 -
132 -7.40 Aa.atls ‘2.91|t -1.7:|f 43.153 o
| | [ 1
62 42 361 421 -413-102
18l 253 43:'5 -E.Bt!-lh -9.21|.4.8!3;.1
DMN-CN  Fi\Hai\bPa Nang-Quang MNgail\Hai\PKGIYORBOG\ e¢allaces) A2\ TUONG CANH HO AZ-CRO9.ACE
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise

SERVICE - Element Moment Y:

Combination Y-Bending Moment(per unit widlh)

servica 1A
[ T I [ [T 1 |
T2 1205042 020.91.088_06| 07l 07
264733744409 0GIDEIAE 16| 19l 16
122603 459 167 014127185240 28| 29 23
! , 2 971
423 B B 177 0782223038) 4v| 3B
) o421 804 43 104 181 35W30 513 am| ABM
B 4 3 4 1 3.504.3
] | "
416 731 343 048 3032 505.27% 5905
09 635 2% 147 451 6671’
‘ I b I f =
10 ?._,5.5?__,1 .2|5__2.5ar_5.9m.3.5511 A0
943 462 032 334 65| 87
[ i [ [ |
o 811 363 063 374 584 650
T 1 ! [ [ |
s BE0 280 076 317 44| 45
T 1 ] [ [ |
h503 216 018 105 144138 -
T [ t | [ [
1, 342 240 288 364 -497 6.03
it ¢
ab 23| A1) 771 122 88 198
b, 1 9h, 703, 8a 288

:\Hai\Da [

DI QN

SERVICE - Element Shear FX:

Comhbination SHEAR FORCE X (per unit widthy
senice tA

IO AZ-C€BOO.ACE

PHN-ON  F:YHailDa Wang-ouandg

laai\ Ha i\ PEKGA\ ORBOGY calacasy A2\ TUONG

CANH HO h2-CBO9.ACE

I [ | [T 1 [
_2B2_241_198_152 120174043l 47| 14
259_26_185_MU21:916.66_39_17L 05
-29.i_-za.lln___-1ao_-13.4_—10,:-3.55_‘5.0 | 370 15| o8
309 5 74 122 906w 63 22 oo !
317 236 82 04 85620 21 ] 8
920 231 145 652 -484.0% -1.00, 200
320 221 128 20 13860102
f —1
) ﬁaulsﬁ‘m.fﬁ‘n.t'a*u.mﬁzu.:?ﬂﬂﬂ
303 .98 111 38| 541
| [ I |
277 177 05 6.44 -8.00
[ [ [ |
235 45 877 48| 0
[ | [ | v
75 102 595 -3.54 -1.88
| | [ [ 1]
105 480 234 407 -2.13 >
| [ 1
a1 0e1 272 355244
| [ |1
333, 594, 758, 42242021
it ok s
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Da Nang Quang Ngai Expressway project Item, Eng. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise

SERVICE — Elemont Shear FY:

Cornbinalion SHEAR FORCE Y (per unit width)

sewice IA 5
[ [ | I 1T T [

ks v19,B___-19.8____—8.?1¥-3.687-D.52J.1.'1.9.1“2.9l?_3.83 |_42) 44

g 59403686220 0321024631630 37l 28
byt .0?_-2.ai.ﬁ-2.4||:_-u.51|1_1.1.4_2.3.2.355_3.31 | 3z 3s| 02
L 933 018 025 104 21229020308 38| 13 BN
087 $37 178 212 28132290 44| 22]18
L 125 180 241 275 262 3058% 430,70
U T T T
91 250 291 338 33 zemartt
| 1 1 ] ] I
.4.|7_295_3,1_f_a.a.flsé.zm_zul.r‘ﬂ-ﬂ
295 293 283 251 043 -115
[ [ i [ |
376 287 177 D16 284 290
[ ] [ [ |
430 225 045 317 52| 58
[ I [ [ | e
463 076 392 805 -11.2 -13.4
| ! [ [ [ 1 se
4156 225 968 164 218 287
[ [ [ ]
22 Bi| 170 202 300 -493

I ™1
23.4 2, 70149091

DH-ON F:3HailDa Na Quang Ngail Hai\PKGS\ ORBOG) ezal)\aces) AZN TUONG CANH 0 42

STRENGTH - Element Momont X:

Combination X-Bending Moment (per unit width)
strang LA +

-?4,!._-so.ég-44.:jzi-su.i_-19.:'1"-1'2}9.'31_-5,41'3__-1 8 ov| o3
-?8.4_-58.5_—42.5_-29.:5_-13.5[3_-1|2.:~9.45_5,a|3_-2.4 06| om
796 -67.8__ -412_ 284__-i8.2.-12:935 61)  30] -15] .0m
151

769 568 396 -2686 -17.3 -11.88.40 6.7 4.4 -341

2 : ; ;
' [ I I
L1 a5 a7 4B 163 20100 88) s8] 4
N Y

742 512 338 221 165 24125 1207
Y A N R I
o4, 700 -4B7 298 188 141 -15.1807
A | { 1 ] 1 1
4k -85.?_-42,?_-28.2_-1S.U_-12.0_-1?.'24-20
g B9 362 228 129 82| £
il [ | [ [
4 532 320 7.9 925 414 03

' | | | | |
ol 436 253 135 B3 20] 02
| [ [ | |

324 182 862 475 -164 018 v

[ | | i I
205 117 -BY 474 277 -093 o

i ! [
96| -85 E71 671 653162

]

-2.8).  -393 -6.6G

1
14.44-12.91
iopeeti

DH-QIF  Fi' Hai\Da Nang-Quang Hgail Rail PEGA) OREDSY callaves\ A2\ TUOHG CANH HO AZ-CBOZ.ACE
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise

STRENGTH - Element Moment Y:

Combination ¥-Bending Momant(per unit width)
strang A4

-11.

653 001

46.5 7.79.7.5 920,

-10.0

368 208

6.9.1 10210327

il

-7.32

0.76 499

9.8 132

| |
069 555

|
8.74 9.80

-4.11

|
085 457

i

J

!

! I 1 |
.‘II_-B.BS_IZ.1?_3.6‘?_8.9.0_111[‘7-539
7

I

7

|

4

]

B.A5) 7.12

|
784 332

[
0.42

1.35 1.7 1688

I
535 397

[
-4.38

I |
594 -BO7 973

I
-26.1 -30.7

PM-0N  F:YHai\Da MHang-Ouang HgailHail PEGE) CREOS\ cal)aces\ A2V TUONG ¢

[
57847011

-

42.5_-3.7'2_-1.9.'2_-0.8’1_-0.1-Ia_o‘ls.a.lﬁa1_n.9|é_1 o 1] 11

-1?.9_—10.2___-5.2Il3_-2.22|-]_-U.28_1.0.!1‘515 236_ 28 am| 29

-19.'5_-12.5':_-7.12_-2.91_0.1 21829530 45 48| _an

198 133 .7.51!3 285 113 34460 58| 68| 58 A7

491 27 ~s.9% .m!s 217.:!1 s,L.E.?_u ao| vl BN
T 1] o7t

L.

STRENGTH —~ Element Shear Fx:

Cornbination SHEAR FORCE X {per unit width}
slreng AL

_ 423_ 386 __316_ 243 18.161_-11.8_ 6827 23
6_AT_36)_BE 28 LA AVE_62L 27, 09
y 7—45.?ﬁ_;36.:|'_—28.i|3_—21.3_—16.313.5_-9.5 | 60| 24l _pn
49D 3 5 193 145110 84) 35 02 S0
626 600 72 266 160 40990 33| .9 240
5050 03 I 28 027275 190,785
7.0 499 3E 1 a0 gty

t I 1
a?.a_-49.1_-33.?_.13.1£n.1n_32:1 i0.2)

-67.3 471 30 174 B2 -9!'2!{
-42; 276 -16.4 -10.4 -i50

363 226 -13; 79 I],!’!

-27. -168 945 684 -3!23

-16.0 -7.4EI3 —3.6111 —G.di!‘ -3!63

il -4.7 1.4.' 4‘1.£ -5.5! -3!3,2
’ 3 5.1‘% 5113l 11.B|?1 655|543|151

DH-0ON  F:\iHaivDa b
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Da Nang Quang Ngai Expressway project Item, Eng. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise

Combination SHEAR FORCE ¥ (per unit widih)
slrang LAY e

| I ] | L [
L 313__3 ,?_-10:;_-5.7?7-0.7371 8311488 _82) 8| 72
976 132 _-B9i_ 355 0.4627395606_69 59| 44
415 397_ 116__1733544556% sof s3] .04

B

020 033 165 313 44490 47 Bof 21 S
210 262 326 4304

313 383 419 392 45m08 6o, 7

=]

a0 60| 38 2

—tm—

1y70.9

389 465 501 60 12113

1 1

451 —490—50.1_n710-52:7200
461440 394 0.0 181

459 266 024 -A44 -4B0

@ |m o |- = | ;
Sl— e B — —

o
=3
w
2
w

066 -487 82 90

| [
728 110 BB 125 17.4 208 b

T I [ 1
B30 340 148 354 337 413 e

| ] |
5| 93] 21 451 603 782

| [
8, -108.4.140.1

DH-QN  F:yHail\Da Nang-Quang HNgsilHailiPEG4\ORBOG\callaces\ A2\ TUCHG CANH 1[0 A2-CBOJ, ACE

Load Combhlnation at section 5-5
Vertical Horizontal
Load combinations N Hy My Hx Mx
. (kiN) {kN} (kN.m} (kN) {kN.m})
_ Service Ser-| 80 45
Strength Str-1A 140 70
[Load Combination at section 6-6
Vertical Horizontal
Load combinations N Hy My Hx Mx
(kN) (kN) {kN.m) {kN} (kN.m)
_ Service Ser-| — a4 50
Strength Str-1A 88 80
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Da Nang Quang Ngai Expressway project Itern., Eng. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Cheek
ABUTMENT A2 Revise

I2TCN272-05; AASHTO LRED 2nd - 1998

REINFORCEMENT CHECKING - HEAD AND STEM WALL

File:Abutment A2-cb25,x1s-Sheet;Check-H

MATERIALS
NORMAL CONCRETE
Pc |Compressive Strength of concrete at 28 days - Mpa | 30
“Ec _ |Modulus of Elasticity - . Mpa 27691
fr  [Modulus of Rupiure - Mpa a5
~ge | Unit weight of concrete kN/m3 24.5
PRESTRESSING STEEL
fpu  [Tensile strengih of prestressing steel Mpa 1860
 fpy | Yield strength of prestressing steel . Mpa 1670
Ep _ |Modutus of Elasticity Mpa 195000
REINFORCEMENT
fy Yield strength - Mpa 400 Apslos
| Es  [Modulus of Elasticily Mpa 200000 Heasts
nc Ratio Esf/Ec 7
Sign  |[Parameters Unit Scetions
-1 ] 1 2 | 2z | 22
INTERNAL FORCES AT SECTIOIN
Combination Strength Service Service Strength Extreme]
Qu |Shear kN 727 444 1866 2613 2491
Mu__ |Flexural Moment KNin 741 445 st 7874 W____m__,ggg;"
______ Nu__|Axial load 1w 487 390 7437 10041 8383
Tu Torsional Moment kNm 0 0 0 0 0"
FLEXURAL MOMENT CHECKING |
H  |Section height o m 0.500 0.500 1.500 1.500 1.500||
d's  |Dis. From comp. fiber to centroid of comp. Reinf m _ 6,038 0.058 0.058 0.058 0058
dlx  |Dis. From tens. fiber to centroid of tension Reinf _ m 0.058 0.058 0,059 0.05% 0.059”
Cover to reinf m 0.050 0.050 0.050 0.050 0.050
ds Dis. Frem comp. fiber to centroid of tension Reinf m 0.442 0442( 1441 Cl4d4 144
d'ps | Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000] 0.000 0,000 0.060 0.000
~ dlxp |Dis. From tens. fiber to centroid of tension presiressing steel m 0.000 0.600 0.000 0.000 0.0UUH
dps  |Dis. From comp. fiber to centroid of tension prestressing steel m 0.500 0.500 1.500 1.500 l.SUUH
b |Width of the compression face of member m 12,600 12,600 12,600 12.600 12.600ﬂ
bw  |Web width or diameter of a circular section m 12,600 12.600 12.600 12.600 12.600"
hf _ |Cormpression flange depth m 0.000 0.000 0.000 0.000 0.000
Yo ___|Moment of inertia of section md 00311 013l 3544 3.544] .3_;,5_15”
Ame | Section area m2 6.300 6.300 18.900 18.900 18.900
Steel choice H
Tension prestressing steel P.S type 0 oL 0 L (l”
Aps Number | tendons 0 0 0 0 0
Area m2 0.00000f  0.00000]  0.00000]  0.00000]  0.00000
Compression prestressing steel P.S type 0T00.0 0 T00.0 0T00.0|  0T00.0 0 T00.0
A'ps Number ! tendons 0 0 0 0 0
Area m2 0.00000} 000000 000000  o0.00000)  0.00000|
Tension Reinforcement Number bars 82 82 82 82 82
As Diameter mm 16 16 18 18 18
Area m2 0.01656 0.01656 0.02083 0.02083 0.02083]|
Compression Reinforcement . Number bars 82 82 82 82 82)
A's Diameter mm | 16 16 16 16 16
I Area m2 001656]  0.01656]  0.01636|_ 0.01656| _ 001656
Shear reinforcement ~ Number bars 20 20 19 19 19
A% Diameter mm 14 14 14 14 14|
R Arca m2 0.00302]  0.00302 0.00287 0.00287 0.00287|
] Resistance factors for flexure 5.5.4.2 0.90 1.00 1.00 0.90 1.00||
v Resistance factors for shear 0.90 1.00 100 0.90 1.00"
¢n__ |Resistance factors for axial force __ 1.00 1.00 1.00 1.00 1.00
Bt Stress block factor o 0.836 0.836 0.836 0.836 0.836
¢ Dis. Between centroid and top fiber m 0.000 0.000| 0.006) 0.006 _0.006
For T section behavior m 0.000 0.000 0.006 _0.006 0.006
e For rectangular section behavior m 0.000 0.000 0.006 0.006 0.006
fpe  |Effective stress in the prestressing steel afler losses Mpa _ 1116 1116 116 LH16 1116
fos _ jAver. stress in pres. steel at the time for which the nominal resistancd ~ Mpa 1860] 1860 1858| 1858 1858
k Factor depends on type of P.S, Low relaxation strand k= 0.28 0.28 0.28 0.28 0.28 0.28
Page:15

Printed:6/3/2013




File:Abutment AZ-cb23 xls-Sheet:Check-H

Da Nang Quang Ngal Expressway project Ttem. Lng. Date. Sign.
CEB15 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
22TCN272-05; AASHTO LRFD 2nd - 1998
REINFORCEMENT CHECKING - HEAD AND STEM WALL
& _|Depth of equivalent siress block _m 0.000 0000 @005 0805 0.005
___de  |Corresp. effective depth from extreme comp. fiber ~ . . —
___|to centroid of tensile farce in thie tensile reinf — m 0442 0442  ladll 1441 1441
_|Mominai resistance . e kNm 2544 2544 11616| 11616 11616
Factored reistance e | __kNm 229 2544 11616 10455| 11616
Flexual moment kNm 741 445 377 7834 6003
Flexural moment Cheeking o OK OK OK oK 0K
Limits for reinforcement R
Maximum reinforcement } 0.00 0.00 0.00 0.00| 0.00
. _|Maximum reinforecement Checking <=0.42 OK| OK OK OK GK
1.2*Mer |Craking moment kNm 1087 1087 9824 9824 9824
(5.7.3.3.2) |Checking Mr>=min(1.2Mer,1.33Mu) OK OK OK OK 0K
(5.7.3.4)_|Conctrol of eraking by distr. of reinf for RC member- Check? No Yes| Yes No No,
Existing condition for structrure L | L2or3 1 1 ] 1 1
de_ IConcr, thickness fro, Tens. fiber to tens. reinf nearest m 0.058 0.058) 0.059 0.059 0.059
zZ Crack width parameter ) N/ 30000 30000 30000 30000 30000
A Axea of concr. with same centroid as tens. Reinf m2 0.018 0.018 0.018 0.018 0.018
fsa Value } Mpa 297 297 293 293 293
0.6*fy Mpa 240 240} 240 240 240
Tensil stress in reinf Min(fsa,0.61y) Mpa 240 240 240 240 240
X Dist. From compression fiber to centroid m - 0.081 0171 - -
T 3d_[Am m - odis| 1384 - -
Ier  |Moment of inertia of the cracked section o m4 - 0.017 0.257 - -
f3 Tensile stress in reinforcement fs = Msls / (As*1.d) Mpa - 65 200 - -
Checking for control eracking fs<fsa N.a OK OK N.a N.a
SHEAR AND TORSION CHECKING
B Factor indicating diag. cracked concr, 1o tension 24 3.0 25 24 25
__ 0 _|Angle of inclination of diagonal compressive degree 3081  28.73 28.99 3188 30.07
o Angle of inclination of transv. reinf. to long. Axis degree %0 90 M %0 90
by |Effective web width as minimum web width - in dv m | 12600 12.600 12,600 12.600 12.600
dv_ |Effectivesheardepth m 0.442 0.442 1433 1.438 1438
(de - a/2) m 0.442 0.442 1.438 1438 t.4?§"
s Spacing of stirrups o m 0.600 0.600 0.600 _0.600 0.600
ncat  [Amount of bars in spacing§ bars 20 A 19 19 19t
Av_ |Shear reinfarea in spacing 8 mz [ 0.0030 0.0030 0.0029 0.0029]  o.0029)
6 Assume degree 30.46 28.70 27.86]  2851| 27.67 |
v Shear stress in concrete kN/m2 145 ] 53 103 160 138
fpo _|Parameter taken as modulus of elasticity of prestressing tendons | - Mpa 1116 1116 1116 11g]| 11 16"
€, Strain in tensile reinforcement 6.20E-04|  3.67E-04 4.94E-04 6.80E-04 5.67E-04
~ __|if ex<0, multiple with reduce factor 4 - - - -
Strain checking <=2.00E-3 Ok Ok Ok Ok Ok
vife  |Ratio of shear stress and f'c 0.005 0.002 0.003 0.005 0.005
_$ __ |Final value i 2.4 3.0 25 24 2.5
[} Final value degree 30.91 28,73 2899 31.88 30,07
Ve [Nominal shear resistance provided by tensile stresses in the concrete kN 6185 7673 20863 19851 20370
Vs |Shear resistance provided by shear reinforcement kN 1486 1623] 4965 4424 4751
Vp  |Component in the direction of the applied shear of the effective P.5 kN 0 0 0 of 9§
_ Vnl  |Vnl=Vc+Vst+Vp e kN 7672 9296 25829 24275 25120
Vn2  |Vn2 o kN A1769| 41769 135924 135924 135924
Vn___ |Nominal shear resistance Vo=min(Vnl,Vn2) kN 7672 9296 25829 24275 251204
_Vr  |Factored shear resistance o kN 6904 9296 25820 21847 25120
Vu_ |Shear kN 727 444 1866 2613 2497
(5.8.2,7) |Shear checking B L OK OK OK{| OK OK]
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Da Nang Quang Ngal Expressway project Item. Eng. Daic. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
22TCN272-05; AASHTO LRFD 2nd - 1998
REINFORCEMENT CHECKING - PILECAP SECTION
MATERIALS
NORMAL CONCRETE b
_ fc__ |Compressive Strength of concrete at 28 days b Mpa [ 30 e 'hisﬁw - B
Ec  |Modulus of Elasticity Mpa 27691 == pepey e
__fr___|Modulus of Rupture Mpa 35 EI ekt = >l ﬁ@ w l
BC Unit weigit of concrete kN/n3 245 [ T sl I 0 I )
PRESTRESSING STEEL
fpu | Tensile strength of prestressing stecl Mpa 1860, Blo @
fpy | Yield strength of prestressing steel o Mpa 1670
Ep  [Modulus of Elasticity Mpa 195000
REINFORCEMENT s, .
1y Yield strength o Mpa 400 bs. | Apsns
Es Mofiulus of Elasticity Mpa 200000 gl ‘ft s | ——— | ?--’As‘fs
nc Ratio Es/Ec ] i
Sign  |Paramecters Unit Sections
33 | 33 ] 33 ] 44 | 44
INTERNAL FORCES AT SECTIOIN
o Combination Service Strength Extreme Extreme Strength
Qu  |Shear KN 9951 13633 11101 1721 2631
Mu  [Flexural Moment KNm_ 11655 16236 13606 5244 6748
Nu  [Axial load kN 0 0 0 0 0
Tu __ |Torsional Moment kNm 0 0 0 0 0
FLEXURAL MOMENT CHECKING
H  |Section height o m 2.000 2.000 2.000 2.000 2.000
d's Dis. From comp, fibet to centroid of comp. Reinf’ - m 0.084 0.084]- 0084 0.084 0.084
dlx _ |Dis. From tens. fiber to centroid of tension Reinf m 0.163 0.163 0.163 0.159 0.159
Cover to reinf o m 0.075 0.075 0.075 0.075 0.075
ds Dis. From comp. fiber to centroid of tension Reinf’ m 1.838 1.838 1.838 §.841 _Lg4t
d'ps  |Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000 0.000 0.000 0,000
dixp [Dis. From tens. fiber to centroid of tension prestressing steel m 0.000 0.600 0.000 0.000
dps  |Dis. From comp. fiber to centroid of tension prestressing sicel m 2.000 2.000 2.000 2,000
b Width of the compression face of member m 12,600 12.600 12.600 12.600
bw  |Web width or diameter of a circular section m 12.600 12,600 12,600 12.600
hf Compression flange depth m 0.000 0.000 0.000 0.000 !
Iz |Moment of inertia of section m4 8.400) 8400 §.400 8.400 E
Amc  |Sectionarea m2 25.200 25200 25200  25.2004 25.200
Steel choice
Tension prestressing steel P.S type 0 0 0 [\] 0
Aps | Number | tendons 0 0 0l [ 0"
Area m2 0.00000] 000000 o.00000] " 0.00000|  0.00000
Compression prestressing steel P.S type 0 TG0.0 0 T00.0 0 T0O.0 0 T00.0 0 T00.0|
Aps | ] Number _tendons 0 0 of 0 of
] Area n2 ,00000f  0.00000]  0.00000]  0.00000)  0.00000
Tension Reinforcement Number bars 84f 84 84 84 84|
As | - Diameter mm 5 25 25 L | l@"
 Auca m2 0.04124)  004124] 004124  0.02134| 002134
Compression Reinforcement Number bars 0 o 0 0 of
Als Diameter mim 18 18 18 18 18
Area m2 0.00000] _0.00000 0.00000 0.00000 0.00000
Shear reinforcement Number | bars 19 19 19 19 19
Ale Diameter mm 16 16 16 16 16
L Atea m2 0.00384]  0.00384|  0.00384|  0.00384 0.00384
% _ |Resistance factors for flexure 5.54.2 1.00 0.90 1.00 1.00 0.90
v Resistance factors for shear L 1.00 0.90 1.00 1.00 0.90"
pn Resistance faclors for axial force R L It 1.00 1.00
B Stress block factor o 0.836 .836 0.836 0.836 0.836
¢ |Dis, Between centroid and top fiber m __0.061 0.061 0.061 0.032 0,032
For T section behavior m 0.061] 0.06! 0.061( 0.032 0.032
o For rectangular section behavior m 0.061 0.06! 0.061( 0032 0.032
__fpe  |Effective stress in the prestressing steel after losses Mpa 1116 1116 1116 el g
s |Aver. stress in pres. steel at the time for which the nominal resistancd ~ Mpa 1844 1844 1844| 1852 1852
k Factor depends on type of .S, Low relaxation strand k =0.28 0.28] 0.28) 028 028 Qﬁll
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Da Nang Quang Ngai Expressway project Item. Enge. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
22TCN272-05; AASHTO LRFDY 2nd - 1998
REINFORCEMENT CHECKING - PILECAP SECTION
a Depth of equivalent stress block n 0051 0051 005 0027]  0.027
de  |Comesp. effective depth from extreme comp, fiber
to centroid of tensile force in the tensile reinf, m 1.838 §.838 1.838 1.841 1841
Mn_ |Nominal resistance kNm 29391 29891 20891 15598 15598
Mr _ [Factored reistance o | _kNm 20891 26902 20891 15598 14039
Mu__ |Flexual moment kNm 11655 16236 13606 5244 6748
(5.7.3.2) |Flexural moment Checking B T __....OKl  0OX OK| ~~ OK|  OK
~_ ____|Limits for reinforcement
chte | Maximum reinforcement I P Y ] ! 7 T
- |Maximum reinforcement Checking <=042 OK OK OK OK OK]
1.2*Mer |Craking moment L kNm 17942 17942 17942 17672 17672
(5.7.3.3.2) | Checking Mr>=min(1.2Mer,1.33Mu) OK 0K OK| oK OK|
{5.7.3.4) [Conctrol of craking by distr. of reinf for RC member- Check? Yes|  No|l ~~~~No No _ No
Existing condition for structrure 1,20r3 3 3 3 3 3
_de |Coner, thickness fro, Tens. fiber to tens, reinf nearest m 0.050 0.056 0.050 0.050 0.050
Z [Crack width parameter Nmm | 17500 17500 17500 17500 17500
A |Area of concr. with same centroid as tens. Reinf m2 0.015 0.015 0.015 0.015 0.015)
fia__|Value Mpa_| 193] 193 JEE] =] |
0.6%fy Mpa 240 240 240 240 240
Tensil stress in reinf Min(fsa,0.6fy) o Mpa 193 193 193 193 193
X Dist. From compression fiber to centroid m 0.268 - - - -
A fAm m 1.748 - - - :
| Ier | Moment of inertia of the cracked section mnd 0.792 - - - -
f5 Tensile siress in reinforcement fs = Msls / (As*].d) Mpa 162 - - - .
Checking for control cracking fs<fsa OK N.n N.a Na N.a
SHEAR AND TORSION CHECKING
B Factor indicating diag. cracked coner. to tension 1.9 1.7 19 22 2.0
6 |Angle of inclination of diagonal compressive degree 41.00 42.96 41.73 36.31 39.24)
.. |Angle ofinclination of transv. reinf, o long, Axis degree 90 L) I - 0. .. %0
by |Effective web width as minimum web width - indv m 12.600 12.600 12.600 12,600 12.600
dv Effective shear depth m 1.812 1.812 1.812 1.828 1.828
|de-a - . sl sl rsl ies|  1ss
3 Spacing of stirmups 0.600 0.600 0.600 0.600 0.600
neat  [Amount of bars in spacing 8 19 19 19 19 19
Av__ |Shear reinf area in spacing § e {00038 00038 00038 00033 0.0038
2 Assume 3991 4241 41.07 29.33 33.89
v Shear stress in concrete kN/m2 436 664 486 33 127
fpo__|Parameter taken as modulus of elasticity of prestressing tendons Mpa o Ie| el 11ef 1116 116
e Strain in tensile reinforcement 1.50E-03 1.99E-03 1.68E-03 1.03E.03 1.32E-03
if ex<0, multiple with reduce factor - o T I -
Strain checking <=2.00E-3 Ok Ok Ok Ok Ok
v/fc__|Ratio of shear stressand f'e 0.015 0.022 0.016 0.001  0.004
B Final value 1.9 1.7 1.9 2.2 20
8 Final value degree 41.00 42.96 41.73 36.31 39.24
V¢ |Nominal shear resistance provided by tensile siresses in the concrete| kN 20233 17894 19366 23163 21446
Vs Shear resistance pravided by shear reinforcement kN 5332 4978 5198 6363 5725
Vp  ]Component in the direction of the applied shear of the effective P.§ kN 0 0 .| ] 0
Vnl  1Vnl=Vc+Vs+Vp kN 25565 22871 24564 29526 27171"
Vol Va2 kN 171218 171218 171218 172ms|  172m9|
_Vn__ |Nominal shear resistance ¥n=min(¥n},Vn2} kN 25565 22871 24564] 29526 27171"
Vr _ |Factored shear resistance kN 25565 20584 24564 29526 24454
Vu Shear kN 9951 13633 11101 1721 2631
(5.8.2.7) |Shear checking 0K OK OK OK OK|
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Da Nang Quang Ngai Expressway project Tteim, Eng. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise

22TCN272-05; AASHTO LRFD 2nd - 1998

REINFORCEMENT CHECKING - WING WALL

MATERIALS
NORMAL CONCRETE b
fe  |Compressive Strength of concrete al 28 days Mpa 30
Ec Modulus of Elasticity ~ Mpa 27691
~_fi |Medulus of Rupture Mpa 35
~gc |Unit weight of concrete kN/m3 24.5
PRESTRESSING STEEL
__fpu | Tensile strength of prestressing steel Mpa ... 1860
vy Yietd strength of prestressing steel N Mpa 1670
Ep Medulus of Elasticity Mpa 195000
REINFORCEMENT
fy Yield strength Mpa 400 foslos
Es Modulus of Flasticity Mpa 200000 [
| nc |RatioEsiEc | 7 HAshs
Sign  |Parameters Unit Scetions
55 | 55 | 66 | 66 |
INTERNAL FORCES AT SECTIOIN
Combination Service Strength Service Strength
Qu  |Shear kN 90 140 44 68
Mu  |Flexural Moment kNm 45 70 50 30
Nu  [Axial load kN 0 0 0 0
Tu___ [Torsional Moment kNm 0 0 0 0
FLEXURAL MOMENT CHECKING
H Scction height m 0.500 0.500 0.500 0.500
d's | Dis, From comp. fiber to centroid of comp, Reinf m 3,058 0058] 0058 0.058
dlx  |Dis. From tens. fiber to centroid of tension Reinf’ m 0.059 0.05% 0.059 0.059
Cover to reinf m 0.050 0.050 0050 0050
~_ds  |Dis. From comp. fiber to centroid of tension Reinf’ in 0.441 0.441 0.441 0.441
d'ps __ {Dis, From comp. fiber to centroid of comp, prestressingsteel | m .__0000| 0.000 0.000 0.000
dlxp |Dis. From tens. fiber to centroid of tension prestressing steel m 0.000 0.000 0.000 0.000
_dps  |Dis. Froin comp. fiber to centroid of tension prestressing steel m 0.500 0.500 0.500 0.500
b Width of the compression face of member o m 1,000 1000 1,000 1.000
bw Web width or diameter of a circular section m 1.000 1.000 1.000 1.000
hf  |Compression flange depth m 0.000 0.000 0.000 0.0001
Iz Moment of inertia of section - m4 | 0010 0010 0.010 0.010
Amc  |[Section area m2 0.500 0.500 0.500 0.500
Steel choice . |
Tension prestressing stecl P.5 type 0 0 0 0
Aps Number tendons 0 0 0 0 -
Area m2 0.00000 0.00000 0.00000( 0.00000
Compression prestressing steel P.5 type {0 T00.0 0 T00.0 0°T00.0 0 T00.0
A'ps Number tendons 0 0 0 0
Area m2 0.50000 0.00000 0.00000 ©.00000
Tension Reinforcement Number bars 7 7 7 7
As Diameter mm 18 18 18 18
o Arca m2 0.00178 0.00178(  0.00178 0.00178
Compression Reinforcement Number bars 7 7 7 7
Al Diameter mm i6 i6 16| L1
e CArea o om2 [ 000141 000141  0.00141 0.00141
Shear reinforcement Number bars 2 2 2 2
Alc Diameter mm 12 ) 12y 12| N
 Area m2 0.00023 0.00023 0.00023 0.00023
¢ |Resistance factors for flexure 55432 1.00 0.90 100 6.90 ]
v Resistance factors for shear 1.0¢ 090 100 0.90
$n Resistance factors for axial force 1.06 1.00 1.00 1.00
__B1_ |Stress block factor 0.836 0.836 0.836] 0836 |
c Dis. Between centroid and top fiber _ m__ 0.007 0007y  0.007 0.007
For T section behavior o m 0.007 0.007 0.007 0.007
o For reclangular section behavior m 0.007 0.007 6.007) 0.007
_..fpe  |Effective stress in the prestressing steel afier losses Mpa 11ig 11s| A6 b16)
fps  |Awer. stress in pres, sieel at the time for which the nominal resistancd ~ Mpa 1853] 1853 1853 1853
 k  |Factor depends on type of P.8, Low relaxation strand k = 0.28 0.28 0.28 0.28 0.28
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Da Nang Quang Ngai Expressway project Ttem, Eng, Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
22TCN212-05; AASHTO LRFD 2nd - 1998
REINFORCEMENT CHECKING - WING WALL
_a__ |Depth of equivalent stressblock R m _ 0.006 0.006 0.006 0.006
_de __[Corresp. effective depth from extreme comp, fiber I T R .
1o centroid of tensile force in the tensile reinf. m 0.441 0.441 0.441 0441
Mn__|Nominal resistance ) kNm 280 280 280 280 o
Mr__ |Factored reistance B o kNm 280 252 ] 52| o
Mu  [Flexual moment kNm 45 70 50 80
(5.7.3.2) |Flexural moment Checking oK oK OK[ oKl
Limits for reinforcement
~ c/de | Maximum reinforcement 0.02 0.02 0.02 0.02
Maximum reinforcement Cheeking <=042 OK 0K OK OK
rmin__|[Mimimum reinforcement 0.36% 0.36% 0.36% 0.36%
Mimimum reinforcement CheekingforRC~ { 023% | =~ OK OK OK OX .
 1.2*Mer _|Craking moment kNm 87 87 87 87
(5.7.3.3.2) [Checking Mr>=min(l.2Mer,1.33Mu} OK OK OK 0K
(5.7.3.4) |Conctrol of craking by distr. of reinf for RC member- Check? Yes No Yes No
Existing condition for structrure 1,20r3 1 1 1 1
de Congr, thickness fro, Tens, fiber to tens. reinf nearest m 0.059 0.059 6.059 0.059
4 Crack width parameter N/mim 30000 30000 30000 30000
A Area of concr. with same centroid as tens. Reinf m2 0.017 0.017 0.017 0.017
fsa  [Value Mpa | 301 301 301 301
0.6*fy Mpa 240 240 240 249
Tensil stress inreinf Min(fsa,0.6fy) a B | Mpa 240 240 240 240 B
X Dist. From compression fiber to centroid m 0.093 - 0.093 -
Jd  |Am m 0.41 - 041 -
Ter Moment of inertia of the cracked section mé | op002f - 0.002 -
fs Tensile stress in reinforeement fs = Msis / (As*].d) Mpa 62 - 69 -
Checking for control cracking fs<fsa 0K N.a OK N.a
SHEAR AND TORSION CHECKING
B Factor indicating diag. cxacked concr. to tension 2.5 24 2.8 2.4
] Angle of inclination of diagenal compressive degree 29.24 33.02(  28.87| 31.69
o Angle of inclination of transv. reinf. to long. Axis degree 90 90 90 90
by |Effective web width as minimum web width-indv m 1.000 1.000 1.000 1.000) -
dv Effective shear depth m 0.438 0.438 0.438 0438
o {de - a/2) m 0.438 0.438 0.438 0438 _
s Spacing of stirmps o Lm0 0600 0600 06000  0.600
ncat  |Amount of bars in spacing 8 bars 2 2 2 2
_Av |Shear reinfarea in spacing § m2 0.0002 0.0002 6.0002 0.0002f
1] Assume 200 0 22 2.0 20
0 Asswme degree 29.24 33.03 28.87 31.59
v |Shearstressinconcrete kN/m?2 205 355 100 w2
fpe  |Parameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 i116 1116
e, |Strain in tensile reinforcement o 5.15E-04 7.52E-04 4.33E-04 6.68E-04
if ex<0, multiple with reduce factor - - - -
Strain checking <=2.00E-3 Ok Ok Ok 0k
vife  |Ratio of shear stress and fic e 0.007 0.012 0.003 0.006)
B Final vatue 2.5 2.4 2.8 24
1 Final value depree 29.24 33.02 28.87 31.69
Ve Notninal shear resistance provided by tensile stresses in the concrete kN 498 472 552 481
Vs Shear resistance provided by shear reinforcement kN 118 102 120 107 -
_Vp _ |Component in the direction of the applied shear of the effective P.S kN 0 . 0 Y]
| Vnl ¥nl=Vet+Vs+Vp kN 616 573 672 588
¥n2  |Vn2 T T > T 3286 3286 3286 3286
~ Vu  INominali shear resistance Vn=min{Vnl,Vn2) kiN 616 573 672 588
Vr  |Factored shear resistance kN 616 516 672 529
Vu_ |Shear kN 90 140 44 68
(5.8.2.7) [Shear checking OK 0K OK OK
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Da Nang Quang Ngai Expressway project  |Hem, Eng. Date. Sign.
CB25 Design
DETAIL DESIGN Check
ABUTMENT A2 Revise
BORED PILE DESIGN
I. BORED PILE DATA
1.Load Combinations at top of bored pile
STT Comb Axial Moment (KN.m)
fTKCIE)P Mx My Mxy
STRENGTH LIMIT STATES
11 P_min 36.6 843.4 844
2 [P_max 34.6] 14525 1453
3 Mx_max [ 4069 34.6] 14525 1453
4 My_max 34.6 1452.5 1453
EXTREME EVENT LIMIT STATES
1 P_min 126 1101 1108
2 P_max 72 1296 1298
3 Mx_max 72 1296 1298
4 My_max 72 1296 1298
2. Bored pile Material
Normal concrete o )
Compressive strength at 28 days age fic 30|{MPa
Concrete elastic modulus Ec 27691 |MPa
_ Reinforcement TCVN1651-2008; CBV-400 - -
Yield strength ty 400{MPa
Reinforcement elastic modulus Es 200,000 MPa
3. Bored pile Section
Pile diameter D 1.00|m
~ Section area - A 0.785|m2
Moment inertia Ix _0.049]m4
Iy 0.049|md
~Radius of gyration of gross concrete section; r = sqri(l/A) X 0.250|m
Iy (.250|m




II. PILE DESIGN

1. Limit of Reinforcement 5.5.7.4.2
~_Minimum area of longitudinal reinforcement in column i
Asfy/(Ag. fc)>=0.135 - o As> 0.008m2
As/ Ag>=0401 L As > 0.008|m2
. Maximum area of longitudinal reinforcement in column B I
As/ Ag<=0.08 As < 0.063|m?2
___Trial Rebars: Ok  As 0.019|m2
1layeis x 24 =24 bars D32 @150 Asl 0.019|m2
2. Interation diagram M-P Using Pca-Column software
**Flexural check by pcaCelumn
Strength and Service limit states:
Resistance factor: Compression Pe = 0.75 (AASHTO LRFD-2004)
Tension ¢y = 0.90
Extreme Event limit states:
Resistance factor Compression Q. = 1.00
Tension ¢y = 1.00
<Result table>
STT Comb Pu Mux Muy ¢ Mnx o Mny ¢ Mn/Mu
kN kN-m kN-m kN-m kKN-m
STRENGTH LIMIT STATES
1 P_max 971.3 33.0 872.2 106.6 2742.3 3.144
2 P_min 33828 37.1 1471.5 74.3 2946.7 2.003
3 Mx_max 3382.8 37.1 1471.5 74.3 2946.7 2.003
4 My _max 3382.8 371 1471.5 74.3 2948.7 2.003
EXTREME EVENT LIMIT STATES
i P_max 615 105 1067 260.2 2643.9 2.478
2 P_min 2818 52 1249 124.5 2990.7 2.394
3 Mx_max 2818 52 1249 124.5 2990.7 2.394
4 My_max 2818 52 1249 124.5 2980.7 2.394
3. Column Ties 8.5.7.4.6,8.510.6.3,8510.114,1d-¢e
___Bridge is in seismic zone Sz 1
Area of concrete core measured out-to-out of ties Ac 0.622|m2
Tie diameter e Dtie | 16{mm?2
_ Cross section area of 1 tic As-tr 0.00020|m2
Spacing of hoops s _ 75|mm
Length of reinfocement tie in 1 hoop Ltie 2.78|m
Ratio of ties reinf. in one hoop/ volume of cong. core one pitch spacing
_ps=Astr. Ltie/(Ac*spacing) ps | 01200
Ratio of spiral reinf. To total volume of concrete core shall S;Itlgf); - | 85746
~ ps>=045. (AglAc- 1) fiof fy = Reql Reql 0.0089|0K
Transverse Reinforcement for Confinement at Plastic Hinges 5.5.10.11.4.1d
__For a circular column "1:applied","2:Not applied" N
ps>=0.12.fo/fy=Req2 Req2 | 00090|NA
Length distributed spiral with pitch 75mm below pilecap Ldis 1.50im




4. Shear Design

Shear resistance factors Y 1.0
Factored shear force _ Vu o 622(kN
Required shear capacity Vn = Vu/ ¢v S Vn 622|kN
Determine concrete shear capacity
Minimum shear reinforcement will provided in cross section B -
Therefore S B 2.0
KB 45.0]deg
Diameter of bored pile D 1.00{m
Width of cross section b 1.00|m
dv=0.9%de de = D/2 + Dr/pi() )
Diameter of the circle passing through the centers of the long. reinf. Dr 0.79|m
. dv 0.68|m
_ Vc=0083.B.sqrii(fe).bv.dv Ve 616[kN
Diameter of Transverse Reinforcement D, 14mm
Spacing of Transverse Reinforcement . 5 75mm
Area of a transverse reinforcement within distance "s" A, 453.00|mm?2 o
Angle of inclination of transverse reinforcement to Iongitd&ihéi axis o 90|deg. '
Effetive shear depth, d,
~ Alternative 1: dyr = MJ(AS,)
Normal flexural resistance M, 2991 {KNm
o Qi | ... 194mm
Alternative 2: dyz = 0.9d, de = D/2 + D/fn 752imm
e s 677 {mm
Choice value of d[ 1 || ("1"=d, "2 =d,,) d, 194 |mm
., _Afd (cot g8+ cotga)sina
Norminal shear resistance of Reinforcement s _470|kN
e Vn1 = Vc + Vs 1086 kN
V2 = 0.25F b.d, 1458 kN
Y 1086 |kN
Conclude OK




DANANG QUANG NGAI EXPRESSWAY Tteim. Eng. Date, Sign.
CRB25 BRIDGE Design
DETATL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-ABUTMENT Al Revise

AASHTO - LRED 3rd 2004 & 4th 2007; 22T(N-272-05

ASSUMPTION:
+ The rock is reasonably sound

+ The rock strength measured during site investigation will not deteriorate during construction when water or dtilling fluids are used

+ The bottom of the soccket is propetly cleaned out,

DATA & CALCULATION:
Bored hole name CB25-A1
Bottom of pilecap elavation ELI= _g.50
Top of socket elevation EL2= -11.77
Pile tip elevation EL3= -14.50
Pile Length L= 1400
Diameter of drilled-shaft D= 1.00
Pile Cross-Sectional Perimeter P= 314
Pile Cross-Sectional Area A= 079
Working normal force at pile head N= 4380.1
Working normal force at top of socket Pi= 43485
Intack rock modulus Ei= 400000
Modulus modification ratio K.= 012
Elastic modulus of the insitu rock E,=K*E; = 48000
Influence coefficient I=f(H/MD, E/E)= 035
H/D,= 273
E/E, = 0.58
Rock mass modulus/ intack rock modulus E./E
Atmospheric pressure p.= 0.101
Reduction factor to account for jointing g
The elastic shorterning of the drilled shaft
r,= (CPYHAALIE) =  0.546
The settlement of base of drilled shaft
foase = (EPPL/(DHAE) = 0.032
Yot Ppase= 0.578

m
1m
m

kN
MPa

MPa

MPa

min

min
min

Compute the bearing capacitybased on Sharft resistance alone

Unit side resistance

Pile Concrete comp. strength fo=" 300 MPa

Concrete Unit Weight g.= 245 N/

Modulus of elasticity of concre E;= 27691 MPa

Depth of socket Hi= 273 m

Diameter of socket D;= 100 m

Socket Cross-Sect. Perimeter Piee= 314 m

Socket Cross-Sectional Area A= 079 mw?
Figure C10.8.3.5-2 Lifd

Figure C10.8.3.5-3 Lifd

Figure C10.8.3.5-1 Lifd

C.10.4.6.5-1-Lifd 4¢h

10.8.3.5.4b-Lyfd 4¢h

10 mum

Case 1: The diilling fluld used will not form a lubricated film on the sides of the socket

if qu < 1.9 Mpa - may be taken after Carter & Kulhawy 1988 — as=0.15%qu
if qu > 1.9 Mpa - may be taken after Horvath & Kenney 1979 — qs = 0.21%sgrt(qu)

Ci10.8354
Ci0.83.5-5

Case 2: Side of rock socket is considered to be smooth or where the rock is drilled using a drilling shurry
May be taken after Horvath & Kenney 1979 — qs= 0.65%ag*pa*{qu/pa)*0.5<7.8*pa*(f'c/pa)*0.5

qs0 = 7.8%pa*(fc/pa)*0.5

Driiling method used in construction:

R~ ¢*Qn = ¢S*QSR

¢ Is the resistance fuctor - table 10.5.5-3 LRFD
q . is the uniaxial conpressive strength of the rock

10.8.3.5.4d-1-Lyfd 2007

No. E].rr ELB Depth RQD Gu s QSR ¢s
(m) o | e | oMra) | V) (kN)

1 -11.77 | -12.27 0.50 60 64.49 1.69 2649 0.65 1722
2 -12.27 | -12.77 0.50 78 64.49 1.69 2649 0.65 1722
3 -12.77 | -14.50 1.73 15 64.49 1.69 9165 0.65 5958
q
5
6
7
3

Sum 2.73 14463 9401
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DANANG QUANG NGAI EXPRESSWAY Jtem, Eng. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-ABUTMENT Al Revise
[ R L L 2 N - Type:"liclosed foinis®, "2 openjoinis"
No. Depth RQD Qu Eml Ei O TYPG qSO Qs ds- used QSR ‘bs QR
(m) (%) | (MPa) (MPa) | (MPa) | (MPa) | (kN) (kN)
1 0.50 60.00 64.49 0.42 0.76 1 13.58 1.26 1.26 1987 0.55 1093
2 0.50 78.00 04.49 0.78 0.91 1 13.58 1,51 1.51 2376 0.55 1307
3 1.73 75.00 64.49 0.75 0.90 1 13.58 1.49 1.49 8114 0.55 4463
4 - R - . R . - R - - . -
5 R R - B N R R R - R - -
6 R R - R - - - . - R - -
7 - - - - - - - - - . - -
8 R . B - - - - - . - -
Sum 2,73 12478 6863
Unit base resistance qp = Kb.(pl-p0} +ov
Limit pressure determined from presuremeter tests m= - MPa Cl.8.3.5.7
At rest total horizontal stress measured at ther base elevation Pa= - MPa
Cocfficient that depen on diameter socket = 4.04 Table C10.8.3.5-1
Total vertical stress at the base elevation ov= - MPa
q,= - MPa
= 0.50 Table 10.5.5-3
Q= Ap.qp Q= - kN
Qr = ¢-ka "= - kN
ESTIMATED PILE CAPACITY:
Pile Structural Capacity  Q=0.75%0.85*0.85%fc*Ap 12768 kN 1301 T
Pile resistance e 6863 kN 700 T
Deducting pile weight -183 kN - -19T
Estimated Pile Capacity 6680 kN 681 T
Maximum Reaction - ULS Ok 4110 kN 419 T
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DANANG QUANG NGAI EXPRESSWAY Item. Eng. Date. Sign.
CB25 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-ABUTMENT A2 Revise

AASHTO - LRFD 3rd 2004 & 4th 2007; 22TCN-272-05

ASSUMPTION:
» The rock is reasonably sound
» The rock strength ineasured during site investigation will not deteriorate during construction when water or drilling fluids are used
+ The bottom of the socket is propetly cleaned out.

DATA & CALCULATION:

Bored hole name

Bottom of pilecap elavation
Top of socket elevation

Pile tip elevation
Pile Length

Diameter of drilled-shaft

Pile Cross-Sectional Perimeter
Pile Cross-Sectional Arca
Working nornal force at pile head
Working nornal force at top of socket
Intack rock modulvs

Modulus modification ratio

Elastic modulus of the insitu rock
Influence coefficient

Rock mass modulus/ intack rock modulus
Atmospherie pressure
Reduction factor to account for jointing

The elastic shorterning of the drilled shaft

The settlement of base of drilled shaft

CB25-A2
EL1= 050
EL2= -13.86
EL3= -16.50
L= 1600 m
D= 100 m
P= 314 m
Ab = 0,79 m2
N= 4418.6 kN
P;= 4388.1 kN
E;= 400000 MPa
K= 012
E,=K*E; = 48000 MPa
L=f(H/D,EJE}= 035
H/Dy=  2.64
EJ/E, = 0.58
E./E
pa= 0.101 MPa
Gg
L= (ZP)*H/(A*B) = 0533 mm
Toase = (CPPLADFE) = 0032 mm
ret rpge= 0565 mm

Compute the bearing capacity based on Sharft resistance alone

Unit side resistance

<

Pile Concrete comp. strength f.= 300 MPa

Concrete Unit Weight 2= 245 KkNm®

Modulus of elasticity of concre E,= 27691 MPa

Depth of socket = 264 m

Diameter of socket D= 100 m

Socket Cross-Sect. Perimeter Pye= 314 m

Socket Cross-Sectional Area A= 079 f
Figure C10.8.3.5-2 Lyfd
Figure C10.8.3.5-3 Lid

Figure C10.8.3.5-1 Lifd

C.10.4.6.5-1-Lifdd 4th

10.8.3.5.4b-Lifid 4th

10 mm

Case I The drilling fluid used will not form a lubricated film on the sides of the socket

if qu < 1.9 Mpa - may be taken after Carter & Kulhawy 1988 — gqs=0.15%qu
if qu > 1.9 Mpa - may be taken after Horvath & Kenney 1979 — gs = 0.21%sqrt(qu)

Ci0.8.3.5-4
C10.8.3.5-5

Case 2: Side of rock socket is considered to be smooth or where the rock is drilled using a drilling sturry
May be taken after Horvath & Kenney 1979 — gs = 0.65%o*pa*(qu/pa)*0.5<7 8*pa*{fc/pa)*0.5
qs0 = 7.8¥pa*(fc/pay0.5

Drilling method used in construction:

Qr = *Qn = §* Qe
¢, is the resistance factor- table 10.5.5-3 LRFD
g . s the uniaxial conpressive sirength of the rock

10.8.3.5.4d-1-Lifd 2007

No. EL; ELB Df:pﬂl RQD ' Qs QSR ¢'s QR
(m) (%) | (MPa) | (MPa) | (kN) (kN)

1 -13.86 | -14.86 1.00 100 59.40 1.62 50835 0.65 3305
2 -14.86 | -15.86 1.00 75 59.40 1.62 5085 0.65 3305
3 -15.86 | -16.50 0.64 6l 59.40 1.62 3254 0.65 2115
4
5
6
7
8

Sum 2.64 13423 8725

File:Capacity in rock-CB25.x1s - sheet:A2-CB25

Printed:6/3/2013
Page:1/2




DANANG QUANG NGAI EXPRESSWAY Item. Eng. Date. Sign,
CB25 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-ABUTMENT A2 Revise
Case2 .. e e e . Typeti elosedjoints", "2: open joins”
No. Depth RQD Qy E./E; O Type qs0 Qs g, ~used| Qgp b Qr
) () (%) {MPa) (MPa) (MPa) (MPa) (kN) i (kN)
1 1.00 | 100.00 59.40 1.00 1.00 1 13.58 1.59 i.59 5002 0.55 2751
2 1.00 75.00 59.40 0.75 0.90 1 13.58 1.43 1.43 4502 0.55 2476
3 0.64 61.00 59.40 (.45 0.78 1 13.58 1.24 i.24 2485 .55 1367
4 . - - - - - - - - - .
5 - - - - - - - - - R R
6 - - - - R - - - - R -
7 - - . B - - R - R - -
8 - - . R R - - - - . -
Sum 2.64 11988 6593
Unit base resistance qp = Kb(pl-p0) +ov
Limit pressure determined from presuremeter tests P = - MPa C10.8.3.5-7
At rest total horizontal stress measured at ther base elevation pPo= - MPa
Coefficient that depen on diameter socket = 3.98 Table C10.8.3.5-1
Total vertical stress at the base elevation ov= - MPa
Q= - MPa
= 0.50 Table 10.5.5-3
Q= Ap.qp Q= - kN
Qr = 0.Q R= - kN
ESTIMATED PILE CAPACITY:
Pile Structural Capacity  Qp = 0.75%0.85%0.85*c*Ag 12768 kN 1300 T
Pilc resistance Qr 6593 kN 672 T
Deducting pile weight -205 kN 21 T
Estimated Pile Capacity 6388 kN 651 T
Maximum Reaction - ULS Ok 4110 kN 419 T
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SPACE PILE FQUNDATION ANALYSIS PROGRM
Turbo BASIC

Cz =

PROJECT : DN-QN-AZ2-CB25
INITIA DATA
Kn = 0.19 AxX = 5.50 By = 12.60
E v.uon = 3001028 E r.uon = 3001028 E v.nen
3001028
Mg = 75 (t/m4) Md = 75 (t/m4) m =
LOAD COMBINATIONS
COMB. Hx Hy P Mx My
1 451.69 2.13 1969.84 -160.23 1151.
2 312.07 2,13 1464 .64 -151.,34 873
3 436.06 8.49 1902.10 -185.15 1091
4 296,45 8.49 1396.90 -176.26 813.
5 315.21 6.98 1476.63 -147.01 841.
6 385.13 29.74 1758.16 -175.11 707.
7 385.13 29.74 1252.96 ~166.22 863.
PROPERTIES OF PILES
PILE Lo H Bpx Bpy A B Cday Fo
i 0.00 15.00 1.404 1.404 1.00 0.000 0.000 0.785
15000
2 nt
3 n t
4 nt
5 n t
6 n t
7 n t
PILE COORD.
PILE X Y Phi Xi
1 1.75 4.90 0.000 0.00
2 1.75 1.50 0.000 0.00
3 1.75 -1.90 0.000 0.00
4 1.75 -5.30 0.000 0.00
5 -1.75 -5.30 0.000 0.00
6 -1.75 -0.20 0.000 0.00
7 -1.75 4.90 0.000 0.00
DISPLACEMENTS
COMB ., X Y b4 Fix
1 0.01395 0.00027 0.003744 -0.000070
2 0.00972 0.00022 0.002791 -0.000056
3 0.01344 0.00044 0.003619 -0.000074

.24
.25

2.00

Il

400 (t/md)

Mz

18

32
39
09
13

S oo oo OoOC

Io Po

0.088 500

Fiy

0.001107
0.000796
0.001057

3001028

.00
.00
.00
.00
.00
.00
.00

E r.nen

Co

30000

Fiz

0.000099
0.000069
0.000097

ct




4 0.00921 0.000383 0.002667 ~0.000060 0.00074¢6 0.006067
5 0.00976 0.00035 0.002820 -0.000058 0.000781 0.000071
6 0.01144 0.00097 0.003398 -0.000076 0.000770 06.0006093
7 0.01188 0.00094 0.002328 -0.000062 0.0000936 0.000092
FORCES ON PILES
PILE COMB., N ) Q3 M1 M2 M3
1 1 414.774 -63.39 0.57 1.429 3.525 148.060
2 307.06 -43.77 0.30 0.989 2.408 101.368
3 401.35 -61.26 -0.34 1.406 1.086 143.448
4 293.67 ~-41.64 ~-0.60 0.966 ~0.032 896.756
5 307.61 -44,27 -0.36 1.019 0.585 103.215
6 352.39 -54.44 -3.35 1.336 -7.338 132.147
7 294.12 -54.28 -3.36 1.333 -7.73¢6 127.132
p 1 398.39 ~61.50 0.57 1.429 3.525 142,745
2 293.89 -42.47 0.30 0.989 2.408 97.688
3 384.13 -59.40 -0.34 1.406 1.086 138.217
4 279.64 ~40.37 -0.60 0.966 ~0.032 93.16l
5 294.12 -42.93 ~-0.36 1.019% 0.585 99,423
6 334.57 -52.67 -3.35 1.336 -7.338 127.175
7 279.50 -52.52 -3.36 1.333 -7.736 122.172
3 1 382.03 -59.62 0.57 1.429 3.525 137.429
2 280.73 -41.16 0.30 0.989 2.408 94.009
3 366.91 -57.55 -0.34 1.406 1.086 132.986
4 265.62 ~39.0% ~0.60 0.966 -0.032 89.566
5 280.62 -41.58 -0.36 1.019 0.585 95.630
6 316.7¢6 -50.91 -3.35 1.336 -7.338 122.204
7 264,88 -50.76 -3.36 1.333 -7.73¢6 117.213
4 1 365.67 -57.73 .57 1.429 3.525 132.113
2 267.57 -39.85 0.30 0.985 2.408 90.329
3 349.69 -55.69 -0.34 1.406 1.08¢ 127.756
4 251.60 -37.82 -0.60 0.966 -0.032 85.971
5 267.12 -40.24 ~-0.36 1.019 0.585 91.837
6 298.95 -49.15 -3.35 1.336 -7.338 117.232
7 250.25 -49.00 -3.36 1.333 -7.736 112.254
5 1 98.83 -57.73 -1.38 1,429 -1.947 132.113
2 75.71 -39.85 -1.04 0.989 -1.380 90.329
3 94.9¢6 -55.69 -2.25 1.406 -4.299 127.756
4 71.85 -37.82 -1.9%1 0.966 -3.732 85.971
5 79.04 -40.24 -1.74 1.019 -3.319 91.837
6 113.34 -49.15 -5.17 1.336 -12.456 117.232
7 24,73 -49,00 -5.17 1.333 -12.841 112.254
6 1 123.36 -60.56 -1.38 1.42% -1.9%47 140.087
2 95.46 -41.81 -1.04 0.989 -1.380 95.848
3 120.79 -58.48 -2.25 1.406 -4.299 135.602
4 92.89 -39.73 -1.91 0.966 ~-3.732 91.363
5 99.28 -42.25 -1.74 1.019 ~-3.319 97.526
6 140.06 -51.79 -5.17 1.330 -12.456 124.690
7 46.67 -51.64 -5.17 1.333 -12.841 119.693
7 1 147.90 -63.39 -1.38 1.429 -1.947 148.060
2 115,20 -43.77 -1.04 0.989 -1.380 101.368
3 146.62 -61.26 -2.25 1.406 -4.299 143.448
4 113.92 -41.64 -1.921 0.966 -3.732 96.756
5 116.53 -44.27 -1.74 1.019 -3.319 103.215
6 166.78 -54.44 -5.17 1.336 -12.456 132,147
7 68.60 -54.28 -5.17 1.333 -12.841 127.132

SUMMARY OF FORCES



Nmin

Nmax

QZ2max
Q3max
Mlmax
MZ2max
M3max

PILE COMB.

SOy U1 s W DN

5
1
1
5
1
5
1

2o B I ]

N

24,
414.
414.

24.
414,

24,
414.

73
74
74
13
74
73
74

Q2

-49,
-63.
-63.
-49
-63.
-49,
~63

00
39
39

.00

39
00

.39

CHECKING CALCULATI
IN COMPARISON WITH

451.
312.
436.
296.
315.
385.
385.

69
07
06
45
21
13
13

NN

WO 0O

.13
.13
.49
.49
.98
.14
.74

.17
.57
.57
17
.57
.17
.57

e e e e

.333
.429
.429
.333
.429
.333
.429

INITIA LOAD MATRIX

1969.
l464.
1902.
1396,
1476.
1758.
1252,

84
64
10
20
63
16
96

-160.
~151,
-185.
-176.
~147.
-175.
-166,

23
34
15
26
0L
11
22

M2

-12.

-12.

-12.

1151.
873.
10091.
813.
841
707.
863.

841

.25
. 525

841

.525

841

.525

18
24
25
32

.39

09
13

M3

112.
148.
148.
112.

148

OO oo OO

254
060
060
254

. 060
112.
148.

254
060

.00
.00
.00
.00
.00
.00
.00




