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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
CB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise
LOAD COMPONENTS
Assumptions :
1. Bridge is considered 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 8.3 KN/m

Input : -
Level Table(at center of abutment)

[ Level of top of headwall HTwL 19.074 m
Level of top of bearing BTL 16.481 m
Level of top of stem abutment HTL 16.331 m
Lavel of top of footing FTL 10.500 m
Level of bottom of footing FBL 8.500 m
Ground level GL 11.270 m
| _ Highest water level HWL 12.600 m
Skew angle o 20.00 deg
l.Loads from substructure
Abutment dimenslons VERTICAL VIEW
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Material Unit Weights
« Unit Welght of Reinf. concrete Yo = 24.5 kNm?®
« Unit Weight of Soil ¥s = 17.7 kN/m®
= Unit Bouyancy Weight of Soil Yabo = 7.8 kNim?
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
CB23 BRIDGE Design
DETAIL DESIGN Check
~ ABUTMENT A2l Revise
ABUTMENT DIMENSIONS (IN METRES)
Item Symbol Value Itam Symbol Value
Helght of stem h 8.574| Horlzontal Dimension ha 3.700
Footing Width b 9.000| Horizontal Dimension by 3.030]|
Stem Width a 1.800} Horizontal Dimension by 0.500|
Footing Depth d 2.000} Vertical Dimenslon dy 2.000))
Foollng Slope f 0.000{ Vertlcal Dimension dy 3.030]
Width of stem at bearing n 1.300} Vertical Dimension ds 3.544||
Ballast Wail Helght f 2.743[ Vertical Dimenslon dy 0.000|
Ballast Wall Thickness t 0.500| Vertlcal Dimenslon dg _ 0.150)|
Wingwail Length w 7.230| Vertical Dimension A 1,200|
Soil Cover at Toe ¢ 0.770{ Vertical Dimension d7 0.300
Girder Reaction g 0.833| With of bearing pad m 0.650]|-
Distance to cl of pile ri 1.200| Wingwall Thickness ul ) 0.500
Harizontal Dimenslon . by 3.500| Wingwall Thickness uz 0.800
Horizontal Dimension b, 3.700] Distance to ¢l of pile 2 1.200
cos {o) = 0.94
Slope front of abutment cl = 0.00 m
bl = 0.00 m
Width of Abutment L 12,600 m
Width of abutment (inclined direction) Lir 13.409.m
Height of Abutment’ Ht = 10.57 m
Distance from CG of footing to edge of Abutment bi2 = 4,50 m
Surcharge l l ‘L l l l r ' ,
Girdar D, L+ :
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Surcharge KarH
1. Self welght of Abutment (DC)
Area Length Force XM Arm™® | Moment
Description {m?} {m) {kN} (m} {m} (KNem) _
SW of Abutment {DC) C
Section A1 7.000 13.408 2300 1.750 2750 6324
Section A2 - 13.409 .- 2.333 2.167 -
Section B1 3.600 13.408 1183 4.400 0,100 118
Section B2 10.496 __13.409 3448 4.400 0.100 345
SecionGl 7.400 13.409 2431 7.150 -2.650 -6442
Section C2 - 13.409 - 6.533 -2.033 -
Section D 1.372 13.409 451 5.050 -0.550. -248
Section E11 6.280 1.000 154 7.150 -2.850 -408
Sectlon E12 24.324 1,600 953 7.150 -2.650 -2527
Part extra stem 5.287 0.740 96 8.017 -3.517 -337
Sectlon F11 3.636 1.000 89 10.515 -65.015 -536
Sectlon F12 1.010 1.300 32 8.665 -4.165 -134
Sectlon F13 1.518 1.6800 59 10.515 -6.015 -357
SectionF2 4.590 1,600 180 10,010 -5.510 -992
Section G1 0.135 12.409 243 5.450 -0.850 231
Section G2 0.125 14.148 43 5.650 -1.060 -45
Bearing seats (wiseat= 0.75m) 0.098 3.750 13 4.333 0.167 2
Curbs +Handrail on Abutment 0.50 __1.230 96 8.415 -3.915 -375
Total SW of Abutment (DC) | 11T | _.-5843
Notes 1. Distance 'X' is measured horizontally from Toe of Retaining to CG of Section
2. Mament 'Arm' is measured from CG heorizontally and from Underside of Footing Vertically.
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Da Nang Quang Ngai Expressway project Item, Eng. Date. Sign.
CB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise
2. Earth on Abutment {EV)
Area Length Force X" Arm™ Moment
Dascription (m% {m) {kN) {m) (m) {kN*m}
Earth on Abutment (EV)
Section E1 31.72 11.808 6615 7.150 -2.650 -17530
Section E2 - 11.809 - 7.767 -3.267 -
Section E3 - 1.600 - 9.000 -4.600 : -
Sectlon K1 2.695 13,409 638 1,750 2.750 -
Section K2 - 13.409 - - 4.500 -
Section K3 - 13.409 .- 1,167 3.333 -
Toial Earth on Footing 7253 -17530
3. Horlzontal Earth Pressure on Abutment (EH) '
To be safe, horizontal earth pressure at front face of abutment may be neglected.
Herizontal earth pressure at behind face of abutment shall be considered.
=z
* Helght for horizontal earth pressure “H = 10.57 m
* Width for horizontal earth pressure W 1341 m
» Density of Soll Ys = 1800 kg/m®
+ Internal Friction Angle of Soil &y = 30.0 deg
= Incline angle of back face wall ¢] = 90.0 deg
« Friction angle batween fill and wall & = 0.0 deg
= Incline angle of fill soil B = 0.0 deg
« Gravitational acceleration g = 9.81 mis?
« 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 conditions)
sin 2(0 + ) r = 2250
Ka = — - Ka = 0.333
I".[sin “ B.sin( B — )] p = 0.062 Mpa
— T -2
rlis [sin( ¢’ 7+8).sin( ¢’ r—P)
\ sin( 0 — &).sin(8 + )
Horizontal earth pressure:
+Ea=05.p.Z.B.10"3 (kN) Ea = 4412 kN
* M= Ea.(4H M = 18662 kNm
* Horizontal Earth Pressure act at a height of 0.4 H <§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
H= 1.50m heg= 1.7m
K= 3.00m hsg= 1.2 m
H= 6.00m heg= 0.76 m
H= 9,00m heg= 061 m
H= 10.57m heq= 0.61m {Linear interpolation)
= Vertical force ESv = 534 kN
ey = -2.65m
M = -1416 kNm
» Horizonta! force ESh = 509 kN
eh = 529 m
A =kysghegd 0’ M = 2691 kNm
Page:3
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
CB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise
5. Earthquake effects
Bridge Is located at; Nui Thanh district - Quang Nam province

According to TCXDVN 375:2008 and 22TCN272-05, bridge is in seismic zone 1 and acceleration coefficient as below

= Peak ground acceleratlon coefficlent A = 005809
5.1. Seismic active lateral Earth pressure (Exe)
+ Backfill slop angle i = 0.0 deg
* Stope of wall to vertical B = 0.0 deg
* Angle of friction of soil ¢ = 30.0 deg
* Angle of friction between soil and abutment 8 = 0.0 deg
+ Horlzontal acceleration coefficient kh = 0.087
« Verttcal acceleration coefficlent kv = 0.035
= Angle 6 = arctan(k / (1-k.)} 8 = 5.2 deg
: " 2
X cos2(d -6 —P) 1y [sin@+8.sin@-0-1
AE = ;

cosf.cos? Beos@ + B+ 6) Ycos@+B+8).cos( —P)
+ Seismic active lateral Earth pressure coefficient Keae = 0.39
*Epe = 0,5.0.v. H2 . (1-kv) . Kpg. 1078 (kN/m)
» Seismic active lateral Earth pressure coefficient Eae = 4980 kN
MAE.:' EAS*0-3H+(EAE - EAs)*O.SH Mae = 17598 KNm <A11.1.1.1>

Eag s the static component of seismic aclive pressure calculated with 6 = k\f =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

» Soll profile type Soil type I
* Site Coefficients. 8 = 1.0
*'Elastic Seismic Response Coefficient 2.5A = (145
Csm = 1.2*A*S/ Tm"2/3 < 2.5*A ' Csm = 0.068
» Period of vibration of the fundamental mode
Tm = 2*pi(y*sqri{m/k} : Tm = 1.039 s
Area Length Force xi Arm' Moment
Decription {m%) (m) {(kN) ~_(m) {m} {kN'm}
SecllonAl o 7.000 13.409 133 ) 1.000 183
Seclion A2 - 13.409 -1 2.000 -]
Section B1 B 3.600 13.409 69 1.000 69
| Section B2 o 10.496 13.400 | 234 | . 4.916 1150
Section C1 - 7.400 13.400 141 B 1.000 141
Section €2 o - 13.400 - 2,000
Section D 1.372 13.409 T 9.203 281
Section E11 6.290 1.000 9 7.974 71
Section E12 24.324 1.600 55 3.537
Section E2 5.287 0.740 6 2.000 11
Section F11 3.636 1.000 5 7.974 41
Section F12 1.010 1.300 2 7224 | |
Section F13 1.515 1.600 3 8.324
Section F2 4.590 1.600 10 7,564 79
Section G1 0.135 12.409 2 7.861 19
Section G2 0.125 14.148 3 3.537 9
Total EQ of Abutiment Selfweight . 703 2004
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
CB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise
8. 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 = 25% *n*m * (2*145+35) BR - = 104 kN Long. Axds
* Acting at 1.8m higher of road face e = 124 m
Mlong = 1289 KNm Long. Axis
7. Centrifucal Force , CE { 3.6.3)
* Plan of bridge (1:"straight",2: "Curve") 1
* Design Speed v = 80 km/h
. v = 16.7 mis
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
a = 1246 m
Mtrans = 0.00 KNm Trans. Axis

8. Water Load (WA) NA

File:CB23-abutmant A2L.xds,xls - sheel:Assum
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Da Nang Quang Ngai Expressway project Item, Eng. Date. Sign.
CB23 BRIDGE Design Tt
DETAIL DESIGN Check |
ABUTMENT A2L Revise
SUPERSTRUCTURE LOADS
li.Loads from superstructure
ltern Sign Value Unit
Span length -~ Lsp 40.00 m
Span betwseen bearings Lb 39.10 m
Skew angle o 20,001  deg
Deck slab length Ldeck 40.00 m
- Bridge Width ) Be 12.74 m
Girder height hgi 2.10 m
Deck slab depth hdkslab 0.224 m
Asphalt depth _ has 0.084 m
Unit weight of concrete ¢ 24.50] kN/m3
Unit weight of asphalt concrete ¥a 22.10] kN/m3
1.Dead loads {DC}: One span at abutment
Item | Sign | wvalue | Unit
1.1.Girders
Weight of 1 girder DC 1056.20 kN
Number of girders n 5| Girders
| _Sum of girders weight DG ‘528098 kN
Precast Planks . DC 619.05 kN
Diaphragm DC 863.97 kN
Total . DC 6763.99 kN
1.2.Deck slab
Deck slab ] ! DC [ _ 2540.74] kN
1.3.Pavement : ]
Asphalt concrete -~ DW [ 797.51] kN
1.4.Handrail
Handrail + median | W] [ o48.00] kN :
2.Live load (LL}):
o 145, 145 35 kN
Truck l
43 4.3 m
Tandem
110 110 kN
1.2 m
Lane load :
W 8.3 kKN/m N
I EEETEEER
e o o A o 3 o o o e A A A A 3|
Pedestrial - Wpd= 0.0 kN/m2
Considerate structure as a simple span
Reaction Influence 39.1 m
1
Number of lanes - n 3
Multiple presence factor . m 0.85}
Dynamic load aliowance 1+IM 1.25

FPaga:8
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Da Nang Quang Ngai Expressway project item. Eng. Date, Sign.

CB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise
Reaction = {(1+IM)*Vehicle + Laneload]*n"m
Truck PIkNY _ P2(kN)]  P3(kN) Sum{kN)]_Total(kN)
Axle load 145 145 35
Influence value 1.000 0.880]° 0.780
[Reaction 145.0 1291 27.3 301.4 9606
I?’:mdem P1(kN) P2(kN)} Sum(kN) Total(kiN}
Axle lead 110 110
Influence value - 1.000 0.969
Reaction 110 106.6 216.6 690.5
[Lane load WIGkN/m)| Total(kN)
[Value 9.3
lIinfluence value 19.55
[Reaction 181.8 463.6
[lPedestrian Wdb(kN)| Tofal{kN)]l
[Reaction . 0.0 0.0l

3.Earthaquake effects on superstructrue (EQ)
Longitudinal moveable bearings at Abutment )
Heorizontal force from superstructure due to EQ - transverse direction

375 kN

At bearing Heq =
4.Uniform Temperature, Srinkage& Creep(TU+SHECR)
Bearing displacement due to uniform temperature and shrinkage creep Au = 0026 m
H= G.A.Auh, <14.6,3.1-2>
Shear modulus G : _ G = 1 MPa
Bearing area . - A = 0185 m2
Height of elastomeric layers . hrt. 0.0685 m
Number of bearing b = 5 bears
Horizental force due to TU+SHACR -
Acting at top of bearing ' Hitu+sh+cr) = 330 kN
5.Wind loads {Ws}
§:.1.Tranverse wind on superstructure (WS)
Wind zone Zone il
Basic 3 second gust wind Vb = 53.00 mfis
Correction factor 8 = 1.09
Design wind velocity . A = 5777 mis
Drag coefficient Cd = 1456
Overall widih of bridge ) b 1274 m
Depth of superstructure(including solid parapet) -d = 3.39m
bid = 376
Windy obstrucled area of superstructure At = 135.56 m2
“Force due to tranverse wind
Fhy=max(0.0006*V2*At*Cd,1.8*At) (kN} Fhy = 3924 kN <3.8.1>
5.2.Wind load ¢n 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 = 60.00 kN
6.Combinations
Loads fromn superstructure to Abutment
Loads at bottom of stem Vertical Longitudinal Tranversal
Sign N X Hx Z My Hy ¥ Mx
Loads . (kN) (m) (kN) {m} (kN-m) {kN) (m) (kN=m)
| "Girder + Deckslab DC 4652 0.07 312
Handrail DC 474 0.07 32
Pavement Dw 399 0.07 27
LiveLoad LL 1424 0.07 95 1.68 2386
Pedestrial PL 0 0.07 0 - -
Trans. windon Struc. |~ WS - 196 5.83 1144
Trans. wind on vehi. WL 30 7.63 229
Eeathquake @ | EQ 375 5.83 2186
TU+SH&CR TU+SH&CR 330 5.83 1924

Page:7
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
CB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise
Loads at bottom of pllecap Vertical Longitudinal Tranversal
Sign N X Hx Z My Hy y Mx
Loads ' {kN) {m (kM) - {m) (kN+m) {(kN) {im}) (kN+-m}
Girder + Deckslab [3]¢] 4652 0.17 777 -
Handrail DC 474 0.17 79
Pavement DW . 399 0.17 67
LiveLoad LL 1424 0.17 238 1.68 2386
Pedestrial PL 0 0.17 0 - -
Trans. wind on Struc. W3 196 7.83 1537
Trans. wind on vehi. WL 30 9.63 289
Eearth quake EQ 375 7.83 2035
TU+SHECR TU+SHECR 330 7.83 2584
Loads Load combinalions
Sign Str-lA Str-IB | Str-llIA Str-lliB Ser-| Ext-1A Ext-1B
Girder + Deckslab pC 1.25 0.90 1.25 0.90 1.00 1.25 0.90
Handrail DC 1.25 0.90 1.25 0.90 1.00 1.25 0.90
Pavement DwW 1.60 -0.85 1.50 0.65 1.00 1.50 0.65
LiveLoad LL 1.75 1.75 1.35 135 . 1.00 0.50 0.50
Pedestrial PL 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+SH&CR 0.50 0.50 0.50 0.50 1.00
|L.oad combinations at bottom of stem
Longitudinal Tranversal
L.oad combinations N Hx My Hy Mx
, {(kN) (kiN) {(kN.m) {kN) (kN.m)
Strength Str-IA ' 9498| 165 1699 0 4175
Strength Str-IB-. 7365 165 1456 0| 4175
Strength Str-llIA 8920 165 1560 108 - 3907
Strength Str-111B 6796 165 1417 108 3907
~Service Ser-l 6949 330 2390 89 2958 -
_ Exireme Ext-IA 7718 -0 517 3751 3378
Extreme Exi-IB 5585 0 374 375 3378
' WLoad combinations at bottom of pilecap
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
) {kN) (kN) (kN.m) (kiN) (kN.m})
Strength Str-1A 9498 165 2878 0 4175
Strength Str-IB . 7365 165 2522 0 4175
Strength Str-llIA 8929 165 2783 108 4124
Strength Str-1lB L 6796 165 2427 108 4124
Service Ser-l’ 6949 330 3745 89 3135
Extreme Ext-IA 7718 0 1289 375 4128
-Exireme Ext-IB 5585 0 933 375 4128|
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Da Nang Quang Ngai Expressway project Item. Eng. Date. |Sign.

CB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise

LOAD GOMBINATIONS

Axis
Center of bridge

Il.Load Combinations

1.Loads from subst{ructure

_ Vertical Longitudinal Tranversal
Loads at bottom of pilecap Sign N X Hx Z; My Hy Vi Mx -
{kN) {m) (kN) {m} {kN-m}) (kN) {m) | (kN-m) i
[Seif weight of Abutment ~DC 11771 -5643 - 1639.342]-
USeils on pitecap EV 7253 | ' -17530
Horlzontal Earth Pressurg EH 4695 . 19859
Vertical Surcharge LSv 534 ' -1416
Hgrizantal Surchairge LSh - | 542 2864
Braking Force ' BR |~ ' 104 1289
Centrifucal Force _CE - - - -
Buoyancy of Abutment WA -2087 273
Buoyancy of Earth on Abutment WA | -1255 1410 I
Earthquake effects to Abulment EQ 703 2004 211 | 601
Earthquake effects to-soll - = 5299 . 18728 e
Table of load factors
”L_oadé Sign Load combinations . '
Str-1A Str-IB_ | Str-llIA | Str-llIB Ser-l Ext-IA | Ext-IB
[iSelf weight of Abutment DC - 1.25 0.80 1.25 0.90 1.00 125 0.90 .
([Soils on pilecap EV 1.35 0.90 1.35 0.90 1.00 135 | 0.80 |-
Horizontal Earth Pressure EH 1.50 0.90 1.50 0.90 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 1.75 1.75 1.35 1.35 1.00 0.50 0.50
Braking Force BR 1.75 1.76 1.35 1.35 1.00 0.50 0.50
Centrifucal Force CE 1.75 175 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 lo Abutment EQ ' 1.00 1,00
lEarthquake effects to soll Epe 1.00 | 1.00
Load Combination at bottom of pilecap
Longitudinal Tranversal
Lead combinations N Hx My Hy Mx
(kN) (kN) {kN.m} (kN) | (kN.m)
Strength Str-1A 21199 8172 5284 0 799
Strength Str-1B 13815 5356 | 3312 0 575
Strength Str-lllA 20085 7914 4199 0 799
Strength Str-IlIB 13601 5097 2217 0 575
Service Ser-| 15317 5341 908 0 639
Extreme Ext-IA 20531 6325 -7185 | 211 1400
[[Extreme Ext-IB 13147 6325 2749 21 1177
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DETAIL DESIGN
ABUTMENT A2L

Da Nang Quang Ngai Fxpressway project
CB23 BRIDGE

Item.

Eng.

Date. |Sign.

Design

Check

Revise

2. Loads from superstructure

Load Combination at bottom of pilecap

Tranversal

Longitudinal
Load combinations N Hx My Hy Mx
{kN) {kN) (kN.m}) {kiN) (kN.m}
Strength Str-l1A 9498 165 2878 0 4175
Strength Str-iB 7365 165 2522 0 4175
Strength Str-1l1A 8929 165 2783 108 4424
Strength Str-lIB 6796 165 2427 108 4124
Service Sar-l 6949 330 3745 89 3136
Extreme Ext-IA 7718 0 1289 375 4128
Extrems Ext-1B 5585 0 933 375 4128
3. Total loads at bottom of pilecap -
[Coad Gombination at bottom of pilecap .
: l.ongitudinal Tranversal
Load combinations N Hx My Hy Mx
{kN) {kN) (kN.m) (k)Y | (kN.m)
Strength Str-l1A 30697 8337 8172 0 4974
Strength StrIB- 21180 5520 5834 0 4750
Strength Ste-111A 29914 8079 65982 . 108 4923
Strength Str-111B 20397 5262 4644 108 4699
Service Ser-| 22266 8671 4652 89 3775
Extreme Ext-IA 28249 6325 -5806 586 5528
Extreme Ext-1B 18732 - 6325 3681 586 5305

File: CB23-abulment A2L, xls.xls - sheet.LC

Page:10
Printed: 2/7/2013




Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.

CB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise

ELEMENTS CHECKING |

1V.Eloments checking

The abulment walls shall be checked at sections 1-1, 2-2, 3-3, 4-4, 5-686-6

1. Calculate internal force of sections

owenree L LI d 8 L))

v <
. v T <
Sign Convenlion
<
<
i I e rad
a4 &

< AN
\ I
_— : e\
%?i;fi \
5
@ \
Surcharge Kay:H
1.1 Sectlon 1-1
Table of Load Factors
Loads Sign Service | Strength | Extreme |
Ser- Str-lA Str-1B Ext-l
Selfweight DC 1,00 1.25 0.90° 1.25
Horizontal Earth Pressure EH 1.00 1.50 0.90
Surchage (Horizontal) ) LSy 1.00 1.756 1.75 < 0.50
Horlzontal Seismic Earth Pressure [ 1.50.
Abutment earthquake force EQ 1.00
) - ] Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
- (kN}) [G)] (kN.m} (kN) {kN.m)
Selfweight i 694 -a7 :
Horizontal Earth Pressure ) 316 347
Surcharge (horizontal) ~ 296 406
Horizontal Seismic Earth Pressure L 357 327
Abutment earthguake force 33 45 10 14
Load Combination at bottom of headwall
Longitudinal Tranversal
Load combinatlons N Hx My Hy Mx
{kN} (kN) (kN.m}) {kN) {kN.m}
Service Ser-| 694 612 656 0 0
Strength Str-1A 867 992 1109 0 0
Strength Str-IB . 624 803 935 0 0
Extreme Ext-l 867 716 817 10 14
1.2 Section 2.2
Table of Load Faclors
Coads Sign Service | Strength | Extreme |
Serl Str-1A Str-1B Ext-|
Selfweight [n]# 1.00 1.25 0.90 1.25
Superstructure Dead Load oc 1.00 1.25 0.90 1.25
Pavement bW 1.00 1.50 0.65 1.50
Handrail+curb DG 1.00 1.25 0.90 - 125 .
Live Load LL 1.00 1.75 1.76 0.50
Horizontal Earth Pressure EH 1.00 1.50 0.90
Surchage (Horizontal) LS, 1.00 1.756 1.75 0.50
TU+SH&CR TU+SHACR 1.00 _D.50 0.50
Horizontal Seismic Earth Pressure N B =T I S 1.50
Abutment earthquake force EQ 1.00
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
CB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
{kN} (kN) (kN.m} (kN) {kN.m)
Selfweight 4142 -364
Superstruclure Dead Load 4652 312-
Pavement 309 27
Handrail+curb 474 32
Live Load 1424 95 2386
Horizontal Earth Pressure 3087 10588
Surchage (Horlzontal} 455 1949
TU+SH&CR 330 1924
Horizontal Seismic Earth Pressure 3484 9084
Abutment earthquake force 267 921 192 849
[Load Combination at bottom of stem wall
- Longitudinal Tranversal
L.oad combinations N Hx My Hy Mx
- (kN) {kN): {kN.m} (kN} {kiN.m)
Service Ser- 11091 3872 14573 0 2388
Strengti Str-lA 14676 5591 20449 0 4175
Strength Str-IB 11093 3739 14077 0 4175
Extreme Exti-| 12895 5721 16947 192 2142
1.'3 Section 3-3
3.5 1.8 3.7 1
.__-——-‘—'_‘_—'—d-— T ———
+M | |
+H I . {
_ I Nl |
W I 1
Sign Convention |
o 1 -
F 3 h
l.l.Z_E, \" 1.2
R1 R2
Table of Load Factors
[Loads Sign Service | Strength | Extreme |
Ser-{ Sir-1A Str-1B Ext-l
Selfweight at front side DeC 1.00 1.25 0.80 1.25
__Verlical soil on foot at front side DC 1.00 1.36 0.20 1.35.
Reaction of piles RE 1.00 1.00 1.00 1.00
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Vix
{kN} (kM) {kN.m}) (kN) {(kN.m)
Selfweight at front side -2300 -4024
Vertical soil on foot at front side -638 1117
Reaction of piles Ser-l 10381 2118 30220 -9 23
Str-lA 14840 3115 43435 34 176
Str-lB 10158 _2063 29522 22 124
Ext-l 10894 2360 32293 -187 -524
iLoad Gombination at section 3.3
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
{kN} (kN) {(kN.m} (KN} {kN.m)
Service Ser-| 7443 2118 25079 -9 23
Strength Str-tA 11104 3115 36898 34 176
Strength Str-IB 7514 2083 248895 22 124
Extreme Ext-l 7158 2360 25755 -187 -524
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign,
CB23 BRIDGE Design
" DETAIL DESIGN Check
ABUTMENT A2L Revise
1.4 Section 4-4
Table of Load Factors
rrLoads Slgn Service | Strength | -Extreme |
Ser-l Str-1A Sir-1B Ext-l
Selfwelght al behind side BC 1.00 1.25 0.90 1.25
Vertical soil on foot at behind side DC 1.00 1.35 0.90 1.35
Surcharge(Vertlcal) EV 1.00 1.75 1.756 0.50
Reaction of piles RE 1.00 1.00 1.00 1.00
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
{kN} (ki) {kN.m) {kN) {kN.m)
Selfweight of behind side -3995 -8572
Vertical soll on foot at behind side -8615 -12238
Surcharge{Vertical) -534 -089
Reaction of piles Ser-l 3824 1425 5290 -43 -08
Str-1A 4816 2095 5781 -29 -40
Str-IB 3392 1386 4338 -19 -22
Ext-| 6803 1592 12128 177 -510
Load Combination at section 4-4 )
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
) {kN) {kN} {kN.m) (kN) (kN.m)
Service Ser-| -7321 1425 -16508 -43 -88
Strength Str-lA -10043 2095 -23186 -29 -40
Strength Str-IB ~7092- 1388 -16121 -19 - 22
Extreme Ext-| -7388 1592 -15604 177 -510
1.4 Section 5-5 & 6-6
Slope'of triang pressure tap = 5.89
Unifarm horizontal pressure U.p = 3.59 kiN/m2
[Load Comblnation at section §-5
. : Horizontal Vertical
Lead combinations N Hx Mx . Hy My
: {kiN)- (kN) (kN.m} {kN) (kiN.m)
Service Ser-| 168 395
Strength Str-1A 252 487
L.oad Combination at section 6-6
- - Haorizontal Vertical
Load combinations N Hx Mx Hy . My
{kN) (kN) (kN.m) (kN) (kN.m)
Service Ser-l 340 A71
|| Strength Str-lA 474 861
Pape:13
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Da Nang Quang Ngai Expressway project Ttem. Eng. Date. Sign.
CB23) BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise
22TCN272.05; AASHTQ LRFD 2nd - 1998
REINFORCEMENT CHECKING - HEAD AND STEM WALL A
MATERIALS
NORMAL CONCRETE b
fe Compressive Strength of concrete at 28 days Mpa 30 , AK m(s
Ec  |Modulus of Elasticity Mpa 27691 - T
fr __ IModuius of Rupture Mpa 3.5 "I ‘.f
gc  |Unit weight of concrele ki/m3 24.5 Tewagtea =
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 AFS\
fy Yield strength Mpa 460 b Apsps
Es  |Modulus of Elasticity Mpa 200000 2 = |
nc Ratio Es/Ec 7 =
Sign  |Parameters Unit Sections
-1 [ 141 2z | 22 2-2
INTERNAL FORCES AT SECTIOIN
_____|Combination _ Strength Service Service Strength| _ Extreme
Qu_ |Sheat kN 992 612 3872 5591 5721
Mu__ [Flexural Moment KNm 1108 656 14573 20449 16947
Nu Axtial load kN 867 694 11091 14676 12895
Tu  [Torsional Moment kNm 0 0 0 0 0
FLEXURAL MOMENT CHECKING ' f
H _ [Section height m 0,500 0.500 1.800 1,800 1,800}
ds  |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 0.058 0.058 0,059 0.059] 0.059]
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 0.442 0,442 1.741 1.741 1.741
d'ps_ [Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000 0.000 0.000 0.600 0.000
dlxp |Dis. From tens. fiber to centroid of tension prestressing steel m 0.600 0.000 0.000 0,000 0.000||
dps _ |Dis, From comp. fiber to centroid of tension prestressing steel m 0.500 0.500 1.800 1.800 1.800
b Width of the compression face of member m 13.409 13.409 13.409 13.405] 13.409|
bw  |Web width or diameter of a circular section - m 13.409 13,409 13.409 13.409 13.409
hf Compression flange depth m 0.000 0.000 0.000 0.000 0.0004
Iz Moment of inertia of section N mé 0.140 0.140 6.517 6.517 6.517
Amc__ |Section area m2 6,704 6.704 24.136 24.136 24,136
Steel choice _
Tension prestressing steel ___PStype 3 0 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 type _0°T00.0 0T00.0]  ©0To0.0 0 T00.0 0 T00.0|
A'ps L Number tendons ] 0 0 ] 0"
. . Area m2 0.00000]  0.00000]  o.0c000[  o0.00000| _ 0.00000
Tension Reinforcement Number bars 83 83 78 78 78
As Diameter mm 6 16 32 32 32
Ares m2 0.01677 0.01677 0.06248 0.06248 0.06248]
Compression Reinfercement Number bars 83 83 78 78 78
A's Diameter - mm 16 16 16 16 16
. Area m2 0.01677 0.01677 0.01576 0.01576 0.01576
Shear reinforcement Number bars 21 21 20 20 20
A'c Diameter mm 14 14 14 14 14
Area m2 0.00317 0.00317 0.00302 0.00302 0.00302
& Resistance factors for flexure 5542 (.90 1.00 1.00 0.50 1,00
¢v  IResistance factors for shear 0.90 1.0 1.00 0.90 ].00"
pn Resistance factors for axial force 1.00 1.09 1.00 1.00 1.00
Bt Stress block facter 0.836 0.836 0.836 0,836 0.836
c Dis. Between centroid and top fiber m 0.000 0.000 0.065 0.065 0.065
For T section behavior m 0.000 0,600 0.065 0.065 0.065
For rectangular section behavior m 0.000 0.000 0.065 0.065 0.065
fpe  |Effective stress in the prestressing steel after losses Mpa 1116 1116 1116 1116 1116
fps _ |Aver. stress in pres. steel at the time for which the nominal resistancd  Mpa 1860 1860 1841 1841 1841
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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Da Nang Quang Ngai Expressway project Ttern. Eng. Date, Sign,
CB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise
22TCN272-05; AASHTO LRFD Znd - 1998
N REINFORCEMENT CHECKING - HEAD AND STEM WALL ]
a Depth of equivalent stress block m 0.060 0.000 0.055 0.055 0.053
de_|Corresp. effective depth from extreme comp. fiber
to centroid of tensile force in the tensile reinf. m 0,442 0.442 1.741 1,741 1.741
Mn  [Nominal resistance kNm 2575 2575 42633 42633 42633
Mr  Factored reistance kNm 2318 2575 42633 38370 42633
Mu  |Flexual moment kNm 1109 656 14573 20449 16947
{5.7.3.2) {Flexural moment Checking OK 0K OK 0K OK
Limits for reinforcement
c/de  |Maximum reinforcement 0.00 0.00 0.04 0.04 0.04
Maximum reinforcement Checking <=042 OK OK OK OK OK
1.2*Mer |Craking moment kNm 1157 1157 15556 15556 15556
(5.7.3.3.2) |Checking Mr>=min(i.2Mcr,1.33Mu) OK OK OK 0K .OK|
(5.7.3.4} |Conctrol of craking by distr. of reinf for RC member- Check? No Yes Yes No No
Existing condition for structrure 1,20r3 1 1 1 1 1
de Congcr. thickness fro, Tens, fiber to tens, reinf nearest m 0.058 0.058 0.059 0.059 0.059
Z Crack width parameter N/mm 30000 30000 30000 30000 36000
A Arca of concr. with same centroid as tens. Reinf m2 0.019 0.019 0.020 0.020) 0.020
fsa Value Mpa 292 292 283 283 283
| 064y | 1 Mpa 240 240 240 240 240
Tensil stress in reinf  Min(fsa,0.6fy) Mpa 240 240 240 240 240
x___|Dist. Frgm compression fiber to centroid 1 - 0.08 0.306 - -
Jd  |Am m - 0.415 1.639 - -
Icr  |Moment of inertia of the cracked section m4 - 0.018 1.034 - -
fs Tensile stress in reinforcement fs = Msls / (As*).d) Mpa - 94 v 142 - -
Checking for control cracking fs<fsa N.a 0K 0K Na N.a
(5.10.8.2) [Shrinkage and temperature Relnfocement (side distribution)
Areq  |Area of required reinf m2 0.00045 0.00045 0.00127 0.00127 0.00127
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 0.45 0.45
Checking OK oK 0K OK - OK
. SHEAR AND TORSION CHECKING :
B Factor indicating diag. cracked coner. to tension 2.0 2.0 2.0 2.0 2.0
@ |Angle of inclination of diagonal compressive degree 34.06 20.06 29.22 3250 3127
o Angle of inclination of transv. reinf 1o long. Axis depree 90 %0 90 %0 90,
bv Effective web width as minimum web width - in dv m 13.409 13.409 13,409 13.409 13.409
dv _ |Effective shear depth - : m 0.442 0.442 1.714 1.714 1.714
L (de -~ af2) m 0.442 0.442 1.714 1.714 1.714
5 Spacing of stirrups m 0.600 0.600 0.600 0.600 0.600
ncat  [Amount of bars in spacing 8 . bars 21 21 20 20 20
Av Shear reinf area in spacing m2 0.0032 0.0032 0.0030 0.0030 0.0030
i Assume degree 34.00 29.00 29.22 32.50 32.00
v Shear stress in concrete kN/m2 186 103 168 270 249
fpo  |Parameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 1116 1116 1116
€, Strain in tensile reinforcement §.39E-04 5.04E-04 5. 14E-04 7.19E-04 6.42E-04
if ex<0, multiple with reduce factor - - - - -
Strain checking <=2.00E-3 Ok Ok Ok 0Ok Cki
vifc  |Ratio of shear stress and f'c 0.006 0.003 0.006 0.009 0.0081
B Final value . 2.0 2.0 2.0 2,0 2.04
] Final value degree 34.06 29.06 29.22 32.50 31.27
V¢ [Nominal shear resistance provided by tensile stresses in the congrete kN 5389 5389 20892 20892 20892
Vs [Shear resistance provided by shear reinforcement kN 1382 1682 6168 5415 5682||
Vp  |Component in the direction of the applied shear of the effective P.S kN 0 ] 0 0 o
Vnl _ {Vnl=Vc+VstVp kN 6771 7070 27060 26307 26574
Va2 [Vn2 kN 44450 44450 172335 172335 172335 -
Vn__ |Nominal shear resistance Vn=min(Vnl,Vn2) kN 6771 7070 27060 26307 26574
Vi |Factored shear resistance kN 6084 070 27060 23677 26574
Vu Shear kN 992 612 3872 5591 5721
(5.8.2.7) |Shear checking OK 0K OK| OK QK
Repgion requiring transverse reinf Checking No need No need No need No nged No need
Minimum shear reinf area m2 0.0091 0.0091 0.0091 0.0091 0.0091
Mimimum shear reinforcement Checking - - - - -
0. 1*fc*byv*dy kN 17780 17780 68934 68934 68934
Smax H 0.35 0.35 0.60 0.60 0.60
Maximum spacing Smax - - - - -
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
CB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise
22TCN272-05; AASHTO LRFD 2nd - 1998
REINFORCEMENT CHECKING - PILECAP SECTION i
MATERIALS
NORMAL CONCRETE b
fie Compressive Strength of concrete at 28 days Mpa 30 As
Ec Modulus of Elasticity Mpa 27691 I e
fr Modulus of Rupture Mpa 3.5 "I T I
ge Unit weight of concrete kN/m3 24.5 Ichestis | | {1 £ =
PRESTRESSING STEEL
fpu  |Tensile strength of prestressing steel Mpa 1860 = s
fpy  |Yield strength of prestressing steel Mpa 1670
Ep  [Modulus of Elasticity Mpa 195000 '
REINFORCEMENT N
fy Yield strength Mpa 400 | ks Apshs
Es __ [Modulus of Elasticity Mpa 200000 =] s[rees| == ek
nc Ratio Es/Ec 7 5 !
Sign  |Parameters Unit Sections
33 | 33 | 33 1 44 ] 44
INTERNAL FORCES AT SECTIOIN
Combination ‘ Service Strength|  Extreme Extreme Strength
Qu__ {Shear kN 7443 11104 7158 7388 10043
Mu  |Flexural Mement kNm 25079 36898 25755 15604 23185
Nu Axial load kN 2118 3115 2360 1592 2095
Tu__ Torsional Moment kim 0 0 0 0 0
FLEXURAI MOMENT CHECKING |
H Section height m 2.000 2.000 2.000 2.000 2.000
ds __ |Dis. From comp. fiber to centroid of comp. Reinf m 0.084 0.084 0.084 0.166 0.166
dix  |Dis. From tens, fiber to centroid of tension Reinf m 0.166 0.166 0,166 0,084 0.084
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 1.834 1.834 1.834 1.916 1.916)
d'ps _ [Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000 0.000 0.600 0.000 0.000
dlxp [Dis. From tens. fiber to centroid of tension prestressing steel m 0.000 0.000 0.000 0.000 0.600
dps  [Dis. From comp. fiber to centroid of tension prestressing steel m 2,000 2,000 2,000 2.000 2.000
b Width of the compression fage 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 0.000f-
Iz Moment of inertia of section m4 8.400 8.400 8.400 _8.400 8400
Amc _ [Section area m2 25.200), 25.200 25.200 25.200 25.200
Steel choice - . - -
Tension prestressing stecl I P.S type o 0 0 0 Y -0
Aps Number tendons 0 0 0 0 0
Area m?2 o.00000]  o.0o000]  oocooool  o.00000] " 0.00000]
Compression prestressing steel P.S type 0 T00.0 0 T00.0 0 T00.0 0T00.0 0 T00.0||
A'ps Number tendons [} 0 o 0 il
_Area m? 0.00000]  0.00000]  e.00000]  o.00000!  0.00000]
Tension Reinforcement Number bars 84 84 84 84 84|
As Diameter mm 32 32 32 28 28"
i - Area m2 0.06728]  0.06728] 006728  0.05174]  0.05174||
Compression Reinfoercement Number bars 0 0 0 0 0||
A's B Diameter mm 28 28 28 12 32|
Arca m2 0.00000 0.00000 0.00000 0.00000 0.00000
Shear reinforcement Number bars 20 20 20 20 20
Alc Diameter mm 16 16 16 16 16
Aren m2 0.00404 0.00404 0.00404 0.00404 0.00404
] Resistance factors for flexure 5.5.4.2 1.00 0.90 1.00 1.00 0.904
v Resistance factors for shear 1.00 0,90 1.00 1.00 .90]|
$n Resistance factors for axial force 1.00 1.60 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 m 0.100 0.160 0.100 0.077 0.077
For T section behavior m 0,100 0.100 0.100 0.077 0.077
For rectangular section behavior m 0.100 0.100 0,160 0.077 0.077
fpe  |Effective stress in the prestressing steel afier losses Mpa 1516 1116 1116 1116 1116
fps _ [Aver. stress in pres. steel at the time for which the nominal resistancd  Mpa 1833 1833 1833 1840 1840
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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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
CB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise
‘ 22TCN272-05; AASHTO LRFD 2nd - 1998
; ] REINFORCEMENT CHECKING - PILECAP SECTION .
2 Depth of equivalent stress block m 0,084 0.084 0.084 0.064 0.064
de Corresp. effective depth from extreme comp. fiber
to centroid of tensile force in the tensite reinf. m 1.834 1.834 1.834 1916 1.916
Mn__ [Nominal resistance kN¥m 48232 48232 48232 38990 38590
Mr  |Faclored reistance kiNm 48232 43409 48232 38990 35091
Mu _ |Flexual mement kNm 25079 36898 25755 15604 23185
(5.7.3.2) |Flexural moment Checking OK OK OK OK 0K
Limits for reinforcement :
c/de  |Maximum reinforcement 0.05 0.05 0.05 0.04 0.04
Maximum reinforcement Checking ) <=0.42 OK| 0K DK OK OK
1.2*Mer |Craking moment kNm 18309 18309 18309 18088 18088
[(5.7.3.3.2) | Checking Mr>=nin(l.2Mer,1.33Mu) OK OK OK| OK OK
{(5.7.3.4) |Conctrol of eraking by distr, of reinf for RC member- Check? Yes No 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 0,066 0.066 0.066 0.064 0.064|
| Z _ |Crack width parameter N/mm 17500 17500 17500 17500 17500||
A |Area of concr, with same centroid ns tens, Reinf | m2 0,020 0.020 0.020 0.019 0.019]f
fsa _ [|Value Mpa | 160 160 160 163 163
Coery | e Mpa | 240 240 240 240 240/l
Tensil stress in reinf Min(fsa,0.6fy) Mpa 160 150 160 163 163
X Dist. From compression fiber to centroid m 0.335 - - - -
Jd  [Arm m 1.722 - - - -
Icr  [Moment of inegtia of the cracked section m4 [.216 - - - -
fs Tensile stress in reinforcement 5 = Msls / (As*).d) Mpa 216 - - - -
(5.10.8.2) |Shrinkage and temperature Reinfocement (side distribution)
Areq  |Area of required reinf m2 0.00127 0.00127 0.00127 0.00127 0.00127
Distribution on sides 7 Dls m2 0.00141 0.00i41 0.00141 0.00141 0.00141
Required Spacing not larger than ‘m 0.45 0.45 0.45 0.45 0.45
Checking OK 0K OK OK OK
SHEAR AND TORSION CHECKING
B Factor indicating diag. cracked concr, to tension 2.1 1.8 21| 2.1 1.9
2 Angle of inclination of diagonal compressive _degree 39.03 42.46 39.07 37.80 41.55
o Angle of inclination of transv. teinf. to long, Axis o depree 90 90 90 90| - 90
__bv _|Hffective web width as minimum web width - in dv m 12.600 12.600 12.600 12.600(  12.600
dv Effective shear depth m 1.792 1,792 1792 1.884 1.884)
_|(de - a/2) m 1.792 1.792 1.792 1.884 1.884
s Spacing of stirrups m 0.600 0.600 0.600 0600 0.600
| ncat | Amount of bars in spacing $ bars 20 20 20 20 20|
Av  [Shear reinf area in spacing $ m2 _0.0040 0.0040 0.0040 0.0040 0.0040
8 Assume degree 39.00 42.50 39.16 38.00 41.59
v Shear stress in concrete kN2 330 546 317 33 470
fpo _ [Parameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 1116 1116 1116
& Strain in tensile reinforecement 1.30E-03 1.86E-03 1.31E-03 1.18E-03 1.64E-03
A if ex<0, multiple with reduce factor - - i - -
Strain checking <=2.00E-3 Ok 0k Ok Ok Ok
v/fc_ |Ratio of shear stress and fic 0.011 0.018 0.011 0.001 0.016
B Final value ) 2.1 1.8 2.1 2.1 1.9
i] Final value degiee 359.03 42.45 39,07 37.80 41,55
Vo |Nominal shear resistance provided by tensile stresses in the concrete kN 211351 18296 21128 22973 20364
Vs Shear resistance provided by shear reinforcement kN - 5955 5275 5946 6540 5725
Vp  |Component in the direction of the applied shear of the effective P.S kN 0 0 0 0 0
Vnl  {Vnl=Vet+VstVp kN 27106 23572 27074 29513 26089||
vn2_ {vn2 ‘ kN 169353 169355 169355 178018 178018| .
Vn _|Nominal shear resistance Vn=min{Vn1,Vn2) kN 27106 23572 27074 29513 26089)|
Ve |Factored shear resistance kN 27106 21214 27074 29513 23480(}
Vu__|Shear kN 7443 11104 7158 7388 10043}
(5.8.2.7) |Shear checking 0K OK OK OK OK|f
Pape:18

Printed;2/7/2013
File:CB23-abutment A2L.x1s.xIs-Sheet:Sec_Check2



File:CB23-abutment A2L.x1s.x]5-Sheet:Sec_Check3

Da Nang Quang Ngal Expressway project Ttein. Eng. Date. Sign.
CB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise
22TCN272.05; AASHTO LRFD 2nd - 1998
( ) REINFORCEMENT CHECKING - WING WALL |
MATERIALS
NORMAL CONCRETE b
fic Compressive Strength of concrete at 28 days Mpa 30 ,\'{s - :.;
Ec Modulus of Elasticity Mpa 27651 >t 1 =
fr Modulus of Rupture Mpa 33 [E[ At j ‘ o
g |Unit weight of concrete kN/m3 24.5 Tyt U |
PRESTRESSING STEEL
fou _ |Tensile strength of prestressing steel Mpa 1860 = Zlzls
fpy | Yield strength of prestressing steel Mpa 1670
Ep  |Modulus of Elasticity Mpa 195000 Iy
REINFORCEMENT \
fy__ [Yield strength Mpa 400 N Hyss
Es  |Modulus of Elasticity Mpa 200000 = Ié_*: | ek
nc Ratio Es/Ec 7 i
Sign  |Parameters Unit Sections
55 | 55 ] &6 66 | 66
INTERNAL FORCES AT SECTIOIN
Combination Service Strength Service Strength Strength
Qu _ |Shear kN 168 252 340 474 474
Mu _ |Flexural Moment kNm 395 487 471 661 661]|
Nu_ |Axial load kN 0 [} 0 0 il
Tu _ |Torsional Moment kNm 0 i) 0 0 0
FLEXURAL MOMENT CHECKING
H Section height m 0.800 0.800 0.800 0.800 0,800
d's  [Dis. From comp. fiber to centroid of comp, Reinf m 0.058 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 0.059
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 0.741 0.741 0.741 0.741 0.741
dps  |Dis. From comp. fiber to centroid of comp. prestressing steel m 0.000 0.000 0.000 0.600 0.000
dlxp [Dis. From tens. fiber to centroid of tension prestressing steel m 0.000 0.000 0.000 0.600 0.000
dps __ |Dis. From comp, fiber to centroid of tension prestressing steel m 0.800 0.800 0.300 0.800 0.800]|.
b Width of the compression face of member m 1.000 1.000 1.000 1.000 1.000)
bw - |Web width or diameter of a cireular section I m 1.000 1.000 1000 1.000 1,060
hf  |Compression flange dépth m 0.600 0.000 0.000 0.000 0.000||
- Iz Moment of inertia of section _ e} M4 0.043 0.043 0.043 0.043 0043
. Amc _|Section area B m2 0.800 0.800 0.860 0.800(  6.800f
Steel choice . o
Tension presiressing sieel P.S type 0 -0 0 0 0
Aps | Number tendons 0 0 0 0 0
~ Area m2 0.00000]  0.00000] 000000  6.00000]  0.00000|
Compression prestressing steel P.S type 0Too.0| oT000] 0T00O|  0TO00[ 0 1"99£||
Aps | . . Number tendons i] 0 .o 0 0
Area m2 0.00000 0.00000 0.00000 0.00000 0.00000
Tension Reinforcement Number bars 6 6 6 6 6
As Diameter i 25 25 25 25 25
Area m2 0.00295 0.00295 0.00295 0.00295 0.00205
Compression Reinforcement Number bars 6 6 6 6 6
Als Diameter mm 16 16 16 16 i6
Area m2 0.00121 0.00121 0.00121 0.00]121 0.00£21
Shear reinforcement Number bars 3 3 3 3 3
Ac Diameter mm 14 14 14 14 14
Area m2 0.00045 0.00045 0.00045 0.00045 0.00045
[} Resistance factors for flexure 5.54.2 1.00 0.90 1.00 0.90 0.90
ov  [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]i
p1_ )Stress block factor 0.836 0.836 0,836 0,236 0.836§
¢ [Dis. Between centroid and top fiber m 0.033 0.033 0.023 0.033 0.033)
For T section behavior m 0.033 0.033 0.033 0.033 0.033f
For rectangular section behavior m 0.033 0.033 0.033 0.033 0.033)
fpe  |Effective stress in the presiressing steel afier losses Mpa 1116 1116 1116 1116 1116]|
fps __|Aver. stress in pres. steel at the time for which the nominal resistancd  Mpa 1838 1838 1838 1838 1833
k  |Factor depends on type of P.5, Low relaxation strand k = 0.28 0.28 0.28 .28 0.28 0.28
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Da Nang Quang Ngai Expressway project lem. Eng. Date. Sign.
CB2) BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise
 22TCN272-05; AASHTO LRFD 2nd - 1998
) ‘REINFORCEMENT CHECKING - WING WALL
a Depth of equivalent stress block m 0.027 0.027 0.027 0.027 0,027
de Corresp, effective depth from extreme comp. fiber
to centroid of tensile force in the tensile reinf. m 0.741 0.741 0.741 0.741 0.741
Mn  |Nominal resistance kNm 836 836 836 836 836
Mr_ |Factored teistance kNm 836 752 836 752 752,
Mu__ JFlexual moment kNm 395 487 47 661 661
(5.7.3.2) |Flexural moment Checking OK OK OK OK 0K
Limits for reinforcement
o/de  |[Maximum reinforcement 0.04 0.04 0.04 0.04 0.04
Maximum reinforcement Checking <=0.42 OK OK 0K OK 0K
rmin__ |Mimimum reinforcement 0.37% 0.37% 0.37% 0.37% 0.37%
Mimimum reinforcement Checking for RC 0.23% OK OK 0K 0K 0K
1.2*Moer_|Craking moment kNm 230 230 230 230 230
(5.7.3.3.2) [Checking Mr>=min({1.2Mcr,1.33Mu) OK OK OK OK OK|
(5.7.3.4) 1Conctrol of craking by distr. of reinf for RC member- Check? Yes No Yes No No
Existing conditton for structrure 1,203 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 parameter N/mm 30000 30000 30000 30000 30000
A Area of concer. with same centroid as tens. Reinf m2 0.020 0.020 0.020 0.020 0.020
fsa  Value Mpa 285 285 285 285 285
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 0,155 - 0.155 - -
Jd _ [Am m 0.689 - 0.689 - -
Ier  [Moment of inertia of the cracked section mid '0.008 - 0.008 - -
fs Tensile stress in reinforcement fs = Msls / (As*].d} Mpa 195 - 232 - -
Checking for control eracking fs<fsa OK N.a oK N.a N.a
(5.10.8.2) |Shrinkage and temperature Reinfocement (side distribution) .
Arteg  |Aren of required reinf ) m2 0.00042 0.00042 0.00042 0,00042 0.00042
Distribution on sides | 7Dl6 m2 0.00141 0.00141 0.00141 0.00141 0.00141
Regquired Spacing not larger than m 0.45 0.45 0.45 045 0.45
Checking OK; 0K OKI OK OK|
. __SHEAR AND TORSION CHECKING
B Factor indicating diag. cracked concr. to tension 272 2.0 2.0 1.7 1.7
] Angle of inclination of diagonal compressive - degree 37.00 39.92 40.38 42,90 42.90
o |Angle of inclination of transv. reinf. to tong, Axis degree | 90 90 90 o0 94
| . bv _ |Effective web width as minimum web width - in dv m 1.000 1.000] - 1.000 1.000 1.000
dv__ |Effective shear depth L m 0.727 0.727 0.727 0.727 0.727
(de - a/2) i m 0.727 017 0.727 0.727 0.727
5 |Spacing of stirrups 3 m 0.600 0.600 0.600 0.600 0.600
ncat  |Amount of bars in spacing bars 3 3 3 3 3||
_______ Av_ |Shear reinf area in spacing S - m2 0.0005 0.0003 0.0005 0.0005 0.0003]|
B |Assame 2.0 2.0 2.0 20 2.0
b Assume | degree 37.20 39.90 40,40 4290 42.90
¥ __|Shear stress in concrete - ki¥/m2 231 385 467 a4l 724
fpo  |Parameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 1116 1116 1116
€ Strain in'tensile reinforcement ' 1.11E-03 1.39E-03 1.44E-03 1,97E-03 1.97E-03)
if ex<0, multiple with reduce factor - - - - :
Strain checking <=2.00E-3 Ok Ok Ok Ok Ok
vifc___|Ratio of shear stress and fio 0.008 0.013 0.016 0.024 0.024
B Final value B 2.2 2.0 2.0 1.7 1.7
o Final value degree 37.09 39.92 40.38 42,90 42,90
Ve [Nominal shear resistance provided by tensile stresses in the concrete kN 717 665 656 573 573
Vs |Shear resistance provided by shear reinforcement kN 291 263 258 236 238
Vp _ |Component in the direction of the applied shear of the effective P.§ kN 0 0 0 0 0
Vnl  |Vnl=Ve+Vs+Vp kN 1008 927 915 809 809
V2 V2 kN 5456 5456 5456 5456 5456
Vn_ [Nominal shear resistance Vin=min(Vn1,Vn2) kN 1008 927 915 809 809
Vr Factored shear resistance kN 1008 835 915 728 728
Vu Shear kN 168 252 340 474 474
(5.8.2.7) |Shear checking OK 0K OK OK OK
Page:20
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Da Nang Quang Ngai Expressway project Item. Eng,. Date. Sign.
CB23 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A2L Revise
f.BORED PILE DESIGN
1. BORED PILE DATA -
1.Load Combinations at fop of bored pile
Longitudinal Transvesal
No Combinations Sign Fy Fux My Fuy Mx
' (kN) {kN) {kN»m) (kN) {kNem)
1 . Strength Str-IA 5487 1059 -3165 -11 -59
2 Service Ser-1 3839 721 -2161 3 -8
3 Extremne Ext-1A 3714 813 -2494 88 255
4
5
6
2. Bored pile Material
Normal concrete -
Compressive strength at 28 days age B fie 30|MPa B
Concrete elastic modulus He 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 1.20|m B
Section area i ] A L131m2
Moment inertia Ix 0.102|m4
Iy 0.102|m4
___Radius of gyration of gross concrete section; r = sqrt(V/A) X 0.300|m
Ty 0.300|m
I1. PILE DESIGN
1. Limit of Reinforecement 8.5.74.2
~ Minimum area of longitudinal reinforcement in column
Asfy/(Ag.fc)>=0135 ' As> 0.011|m2
As/ Ag>=0.01 As> 0.011|m2
Maximum area of longitudinal reinforcement in column
As/ Ag <= 0.08 As < 0.090|m2
Trial Rebars: Ok As 0.019|m2
Hayers x 24 = 24 bars D32 @150 Asl 0.019|m2




Using Pca-Column software

2. Interation diagram M-P
#**%In Transverse Direction

P (XN}

##In Longitudinal Direction

P (KN}




**In Both Direction
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3. Column ries

$.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 0.933|m2
Tie diameter Ditie l4|mm2
Cross section area of 1 tie As-tr 6.00015|m2-
Spacing of hoops $ 75 |mm
Length of reinfocement tie in 1 hoop Ltie 3.41|m -
Ratio of ties reinf. in one hoop/ volume of cone. core one pitch spacing '
ps = As4r . Liie / (Ac * spacing) ps 0.0074| -
Ratio of spiral reinf, To total volume of conerete core shall satisfy | 8.5.74.6
ps >=0.45 . ( Ag/Ac - 1). fic/ fy = Reql Reql 0.0072[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 . f'c/ fy=Req2 Req2 0.0090|N/A
Length distributed spiral with pitch 75mm below pileca;_a-_ 1dis 1.80|m
4. Shear Design
Shear resistance factors v 1.0].
Factored shear force “Vu 1059|kN
Required shear capacity Vn = Vu/ ¢v Vn 1059|kN
Determine concrete shear capacity
Minimum shear reinforcement will provided in cross section
Therefore B 2.0
] 45.0|deg
Diameter of bored pile D 1.20|m
Width of cross section b 1.20|m
dv = 0.9*de de =D/2 + Dr/pi()
Diameter of the circle passing through the centers of the long. reinf. Dr 0.99|m
de 0.92|m
dv 0.82|m
_¥c=10.083.p.sqrit(f’c) . bv. dv Vo 900|kN -




_Difference between required shear capacity and the capacity prgwdedE)L cofnic":%tg

is the minimum required capacity for shear reinforcements

Vs=Vn-Vc Vs 160|kN
In this case V¢ > 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 50|deg
Vs=Av. fy.dv. (cot 8 +cota). sina /s § <= 0.00|m
Stirrup spacing used s 0.10|m
Check minimum shear reinforcement requirement 0K

Av >= 0.083. sqrt(f'c). bv. s/ fy = Req. Req 0,0000{m?2
Check maximum shear reinforcement spacing requirement OK
F=0.1*fc*bv*dv ' F 3609}kN
If Vu < 0.1*fc*bv*dv then Smax=0.8*dv <= 600mm

If Vu > 0.1*Pc*bv*dv  then Smax=0.4*dv <= 300mm Smax 0.60|m




CB23-A2L.0UT

SPACE PILE FOUNDATION ANALYSIS PROGRM
Turbo BASIC

PROJECT: 1 CB23-A2L

INITIA DATA

Kn = 0.00 Ax = 9.58 By = 13.41 Cz 2.00
E v.uon = 2822779 E r.uon = 2822779 E v.nen 2822779 E r.nen =
2822779
Mg = 0 (t/m4) Md = 0 (t/m4) m= 400 (t/m4)

LOAD COMBINATIONS

COMB.  Hx Hy P Mx My Mz
1 850.00 0.00 3129.00 -507.00 833.00 0.00
2 563.00 0.00 2159.00 -484.00 595.00 0.00
3 824.00 11.00 3050.00 -502.00 712.00 0.00
4 536.00 11.00 2079.00 -479.00 474.00 0.00
5 578.00 9.00 2270.00 -385.00 474.00 0.00
6 645.00 60.00 2880.00 -564.00 -601.00 0.00
7 645.00 60.00 1910.00 -541.00 375.00 0.00
PROPERTIES OF PILES
PILE Lo H Bpx  Bpy A B Cday Fo To Po  Co Cct
% 0.00 15.00 1.732 1.732 1.20 0.000 0.000 1.131 0.102 0 6250000 3125000
nt .
3 nt- ' '
4 nt
5 nt
6 nt
7 nt
8 nt
PLLE COORD.
PILE X Y Phi Xi
1 3.30 4.23 0.000 0.00
-2 3.30 -1.15 0.000 0.00
3 3.30 -6.52 0.000 0.00
4 0.00 5.43 0.000 0.00
5 0.00 0.05 0.000 0.00
6 0.00 -5.32 0.000 0.00
7 -3.30 5.56 0.000 0.00
8 -3.30 -3.16 0.000 0.00
DISPLACEMENTS
COMB. X Y z Fix Fiy Fiz
1 0.01335 0.00017 0.001813 -0.000050 0.000207 0.000047
2 0.00885 0.00013 0.001253 -0.000038 0.000140 0.000031
3 0.01291 0.00033 0.001771 -0.000048 0.000192 0.000048
4 0.00840 0.00029 0.001211 -0.000037 0.000124 - 0.000032
5 0.00904 0.00026 0.001324 -0.000035 0.000128 0.000034
6 0.00974 0.00103 0.001734 -0.000035 0.000030 0.000048
7 0.01012 0.00106 0.001097 -0.000046 0.000155 0.000048
FORCES ON PILES
PILE COMB. N Q2 Q3 M1 M2 M3
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COMB.

ROV N

559.
387.
539,
366.
391.
409.
372.
504.
345.
485.
326.
352.
370.
321.
449,
303.
431,
285.
314.
330.
270.
430.
301.
420.
291,
312.
397.
278.
375.
259.
366.
250.
274.
358.
227.
320.
217.
312.
209.
235.
319.
176.
290,
207.
290.
207.
226.
378.
174,
200.
138.
203.
141..
163.
314.

91.

N

91.
559.
290.
378.
409,
378.
290.

~-107.
-71.
-104.
-68.
-73.
-82.
-82.
~-105.

-102.
-66.
~71.
-80.
-80.

-103.
-68.

~100.
-65.
-70.
-78.
-78.

-108.
-71.

~105.
-68.
-73.
-82.
-82.

-106.

-70.

-103,
-67.
-72.
-80.
-80.
~104.
-69.

-100.
-65.
-70.
-78.
-78.

~-108.
-71.
~105.
~68.
-73.
-82.
-82.
-105.
-69.
-101.
-66.
~71.
-79.
-79.

Q2

~-79.
-107.
-108.
-82.
-82.
~-82.
-108.

SuU

CHECKING CALCULATI
IN COMPARISON WITH INITIA LOAD MATRIX

850.00
563.00

0.00
0.00

CB23-A2L.0UT

1,14 1.216
0.75 0.806
-0.22 1.238
-0.60 0.826
-0.31 0.875
-6.34 1.244
-6.34 1.244
1.14 1.216
0.75 0.806
-0.22 1.238
-0.60 0.826
-0.31 0.875
-6.34 1.244
-6.34 1.244
1.14 1.216
0.75 0.806
-0.22 1.238
-0.60 0.826
-0.31 0.875
-6.34 1.244
-6.34 1.244
-0.16 1.216
-0.11 0.806
-1.54 1.238
-1.49 0.826
-1.24 0.875
-7.67 1.244
~7.67 1.244
-0.16 1.216
~0.11 0.806
~1.54 1.238
-1.49 0.826
-1.24 0.875
~7.67 1.244
-7.67 1.244
-0.16 1.216
-0.11 0.806
~1.54 1.238
-1.49 0.826
~1.24 0.875
-7.67 1.244
-7.67 1.244
-1.46 1.216
-0.97 0.806
-2.86 1.238
-2.37 0.826
-2.18 0.875
-9.00 1.244
-9.00 1.244
-1.46 1.216
~0.97 0.806
-2.86 1.238
-2.37 0.826
-2.18 0.875
-9.00 1.244
-9.00 1.244
MMARY OF FORCES
Q3 M1
~9.00 1
1.14 1
-1.46 1
-9.00 1
-6.34 1
-9.00 1
-1.46 1

3129.00
2159.00
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-507.
-484.

244
216
216
. 244
.244
.244
.216

00
00

-2

~2.
-21.
.363
.959
. 545
-2,
.764
.108

-21

-2
-2

-21.
-21.
-2.
-1.
-6.
.486.

-5

-4.
-25.
=25,

~2.

-1.

-6.
.486

-5

-4,
-25.
-25.

. 969
201
.732
042
777
792
.263
. 969
.201
.732
.042
777
.792
.263
.969
201
.732
.042
777
.792
.263
.959
. 545
.348
.764
.108
-21.
-21,
.959
~ 1.545
~2.

.764

892
363

348

108
892

348

892
363
050
111
429

993
992
463
050
111
429

993
992
463

M2
~25

-2
-25
-17.
-25

-2

833.
595.

.463
.969
.050
.992

792

.992
.050

00
0o

322.
213,
313,
204,
220,
252,
246.
316.
209.
306.
199.
215.
245,
239.
309.
204,
300.
195.
210.
239.
233.
324,
214,
314.
205.
221.
254.
247.
317.
210.
308.
200.
216.
247.
241.
311.
.908

205

301.
196.
211.
.693

240

234,
324.
214.
132
.142
221.
254.
248.
.675
207.
304.
197.
795
.375

315
205

313

213
243

237.

651
591
478
038
254
355

369 -

122
266
832
605
335
878
692
592
941
187
171
857
200
015
110
357
963
029
304
047
862
581
233
317
595
605
370
184
052

672
162
907

507
277
668

424
217
032

645
342
943

190

M3

237
322.
324.
254.
252.
254,
324

.190

651
277
217
555
217

.277

.00
.00



~ G w

824.00
536.00
578.00
645,00
645.00

11.00
11.00

9.00
60.00
60.00

CB23-A2L.
3050.00
2079.00
2270.00
2880.00
1910.00
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ouT
-502.00
-479.00
-385.00
-564.00
-541.00

712.00
474,00
474.00
-601.00
375.00



'CALCULATION SHEET
BORED PILE CAPACITY




DANANG QUANG NGAI EXPRESSWAY Ttem, Eng. Date. Sigh.
CB23 BRIDGL Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OTF PILE CAPACITY 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 fluids are used

» The bottom of the socket is properly cleaned out.

DATA & CALCULATION:

Bored hole name CB23-A1 Pile Concrete comp. strength f.= 30.0 MPa
Bottom of pilecap elavation EL1= 900 Concrete Unit Weight g.= 245 KkN/m'
Top of socket elevation EL2=  7.66 Modulus of clasticity of concret E,= 27691 MPa
Pile tip elevation EL3= 3.00
Pile Length L= 600 m Depth of socket ;= 466 m
Diameter of drilled-shaft D,= 120 m Diameter of socket D= 1.20 m
Pile Cross-Sectional Perimeter P= 377 m Socket Cross-Sect. Perimeter Pye= 377 m
Pile Cross-Sectional Area A= 113w’ Socket Cross-Sectional Area Age™ 113 m?
Working normal force at pile head N= 56335 kN
Working normal force at top of socket Pi= 5576.0 kN
Intack rock modulus E;= 25000 MPa Figure C10.8.3.5-2 Lrfd
Modulus modification ratio K= 0.05 Figure C10.8.3.5-3 Lefd
Elastic modulus of the insitu rock E =K E; = 1250.0 MPa
Influence coefficient 1, = f(H/D;, EJ/E) = 0.30 Figure C10.8.3.5-1 Lvfd
H/D = 388
E/E. = 2215

Rock mass madulus/ intack vock modulus E,/E C.10.4.6.5-1-Lefd 4th
Atmospheric pressure p.= 0101 MPa
Reduction factor to account for jointing O 10.8.3.5.4b-Lrfd 4th
The elastic shorterning of the drilled shaft

r,= (CPYHSAwE) = 0830 mm
The settlement of base of drilled shaft

Thage = (ZPYPI/ADFE) = L1115 mm

Fet Yhase= 1945  mm 10 mm

Compute the bearing capacity based on Sharft vesistance alone

Unit side resistance

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

if qu < 1.9 Mpa - may be taken after Carter & Kuthawy 1988 — gs=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
Cr0.8.3.5-5

Case 2: Side of rock socket is considered to be smooth or where the rock is drilled using a drifling shurry
May be taken after Horvath & Kemney 1979 — gs = 0.65%ag*pa*(qu/pay*0.5<7.8*pa*(Pe/pa) 0.5

qs0 = 7.8*pa*(f'c/pay*0.5

Drifling nethod used in construction:

Qr = ¢#Qn = §s"Qsr

@ is the resistance factor - table 10.5.5-3 LRFD
¢ is the yniaxial compressive strength of the rock

10.8.3.5.4d-1-Lrfd2007

1 7.66 7.00 0.66 55 42.41 1.37 3403 0.65 2212
2 7.00 6.00 1.00 64 42.41 1.37 5156 0.65 3351
3 6.00 5.00 1.00 73 42,41 1.37 5156 0.65 3351
4 5.00 4.00 1.00 71 53.63 1.54 5798 0.65 3769
3 4.00 3.00 1.00 53 53.63 1,54 5798 0.65 3769
4]
7
8

Sum 4.66 25309 16451

File;:Capacity in rock-CB23 xls - sheet:Al
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DANANG QUANG NGAI EXPRESSWAY Item. Eng. Date. Sign,
CB23 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY Revise
Cused Lype sty
No Depth RQD Qu En/ E; Og Type qs0 Qs g s - tised 0
' (m) (%) (MPa) (MPa) {(MPa) {MPa) {kN) * (kW)
| 0,66 54.75 42.41 0.28 0.69 1 13.58 0.92 0.92 2294 0.55 1262
2 1.00 63.75 42,41 0.53 0.81 1 13.58 1.09 1.09 4114 0.55 2263
3 1.00 72,75 42.41 0.73 0.89 1 13.58 1.20 1.20 4519 (.55 2485
4 1.00 71.25 53.63 0.71 (.89 1 13.58 1.34 1.34 5047 0.55 2776
5 1.00 52.50 53.63 0.22 0.64 1 13.58 0.97 0.97 3645 0.55 2005
7 R . - - - - - . - - - -
8 R - - R R - . - - - - R
Sum 4,66 19619 10791
Unit base resistance gy = Kb.(pl-p0) + ov
Limit pressure determined from presuremeter tests m 589 MPa Cl10.8.3.5-7
At rest total horizontal stress measured at ther base elevation Po - MPa :
Cocfficient that depen on diameter socket K,= 4,51 Table C10.8.3.5-1
Total vertical stress at the base clevation av= - MPa
Q= - MPa
= 0.50 Table 10.5.5-3
Q= Ap.ap Qpr= - kN
Qr = ¢.Qpr Qr= - kN
ESTIMATED PILE CAPACITY:
Pile Structural Capacity  Qp = 0,75%0,85%0,85%fc*Ag 18385 kN 1874 T
Pile resistance Qn 19791 kN 1100 T
Deducting pile weight -152 kN -3 T
Estimated Pile Capacity 10639 kN 1085 T
Maximum Reaction - ULS Ok 5487 kN 59T

File:Capacity in rock-CB23 xls - sheet:A |

Printed:26/07/2013
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DANANG QUANG NGAI EXPRESSWAY ltem. Eng. Date. Sign.
CB23 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY Revise

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

ASSUMPTION:
* The rock is reasonably sound

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

o The bottom of the socket is properly cleaned out.

DATA & CALCULATION:

Bored hole name CB23-A2 Pile Concrete comp. strength
Bottom of pilecap elavation EL1 = 8.50 Concrete Unit Weight
Top of socket elevation EL2=  .2.58 Modulus of ¢lasticity of conerel
Pile tip clevation El3= -7.00
Pile Length L= 1550 m Depth of socket
Diameter of drilted-shaft D, = 120 m Diameter of socket
Pile Cross-Sectional Perimeter P= 377 m Socket Cross-Scct. Perimeter
Pile Cross-Sectional Arca Ay= 113 Socket Cross-Sectional Area
Working normal force at pile head N= 62276 kN
Working norinal force at top of socket Pi= 6154.1 kN
Intack rock modulus E;= 25000 MPa
Modulus modification ratio K= 0.05
Elastic modulus of the insitu rock E=KXE = 1250.0 MPa
Influence coefficient I, = f{H/D,, EJE,} = 0.30
H/D,=  3.68
EJ/E, = 2215
Rock mass modulus/ intack rock modulus Ewm! E;i
Atmospheric pressure pa= 0101 MPa
Reduction factor 1o accourt for jointing e

The elastic shorterning of the drilled shaft
.= (LP)*HJ(AL*E) =  0.869 mm
The settlement of base of drilled shaft
Thgse = (P ADFE) = 1231 mm
et tpee™ 2.099  mm < 1) mm

Compute the bearing capacity based on Sharft resistance alone
Unit side resistance
Case 1: The drilling fluid used will not form a lubricated 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 - imay be taken after Horvath & Kenney 1979 — gs=0.21*sqit(qu)
Case 2: Side of rock socket is considered to be smooth or where the rock is drifled using a drilling shurry
May be taken after Horvath & Kenney 1979 — gs = 0.65%oz*pa*(qu/pa)*0.5<7.8*pa*¥(fc/pa) 0.5
qsl = 7.8%pa*(f'c/pa)*0.5

Dritling method used in construction:
QR = ¢*Qn = @s*QSR
oy s the resistance factor - table 10.5.5-3 LRFD
g s the uniaxial compressive strength af the rock

Casel’:
No. ELy EL, Depth RQD Qu a, Qs o, Qr
(m) ) | ey | vy | aaw (KN)
| -2.58 -4,08 .50 27 49.58 1.48 8362 0.65 5435
2 -4.08 -5.58 150 27 53.69 1,54 8701 (.65 5656
3 -5.50 -7.00 1.50 40 53.69 1.54 8701 0.65 5656
4
5
6
7
8
Sum 4.50 25764 16747

File:Capacily in rock-CB23.xs - sheet:A2

f.= 300 MPa
g= 245 N/’
E.= 27691 MPa
= 442 m
D;= 1.20 m

Poe= 377 m
ASOC= 1.13 11'12

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

Figure C10.8.3.5-1 Lrfd

C.10.4.6.5-1-Lrfd 4th

10.8.3.5.4b-Lrfd 4th

Ci10.8.3.5-4
Ci0.8.3.3-5

10.8.3.5.4d-1-Lrfd2007
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[Date.

) Sign.

DANANG QUANG NGAI EXPRESSWAY [tem, Eng.
CB23 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY Revise
CaseZ'“.'. RRR N Pt
No. Depth
(i) %) | oira) (MPa)
1 1.50 27.00 49.58 0.07 (.50 1 13.58
2 1.50 27,00 53.69 0.07 0.50 1 13.58
3 1.50 40.00 53.69 0.12 0.50 1 13.58
4 . i . - N . N R - - -
3 - R N . . - - - - - -
6 R - R - - . - . - - -
7 N . - . - N - - - R -
8 . - - - . . - . . .
Sum 4.50 13151 7233
Unit base resistance qp = Kb.(pl-p0) + ov
Limit pressure determined from presuremeter tests M 5.89 MPa Ci10.8.3.5-7
Al rest total horizontal stress measured at ther base elevation Po - MPa
Cocfiicient that depen on diameter socket Ky= 4.44 Table C10.8.3.5-1
Total vertical stress at the base elevation av - MPa
Op= - MPa
= 0.50 Table 10.5.5-3
Qur= Ap.qp Qpr= - kN
QR = ¢-QpR R - kN
ESTIMATED PILE CAPACITY:
Pile Structural Capacity  Qp = 0.75%0.85%0.85%c*Ag 18385 kN 1874 T
Pile resistance Qe 7233 kN 737 T
Deducting pile weight -307 kN -3I'T
Estimated Pile Capacity 6926 kN 706 T
Maximum Reaction - ULS Ok 5798 kN 59LO0 T

File:Capacity in rock-CB23.x1s - sheet:A2

Printed:26/07/2013
Page:2/2
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A. SUBSTRUCTURE DESIGN
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1. Abutment A1
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Da Nang Quang Ngai Expressway project

BRIDGE
ORB22 “

CALCULATION SHEETS
ABUTMENT A2

Da Nang, 2013|_|




LOAD COMPONENTS:

Assumptions :

1, Bridge Is consldered to be In saismic with acceleration coeff. A = 0058049

2. The Design of the Abutment accords with Specification for bridge design 22-TCN-272-06
and AASHTO LRFD 2004 for reference
3. Design llve load: HL-93 and lane loading 9.3 KN/m

!I‘IQ'I.I; M
Levol Table(at center of abutment}
Level of top of headwall HTwL 13.568 m
Level of top of bearing BTL 11.929 m
Level of top of stem abutment HTL 11.779 m
Level of top of footing FTL 5.500 m
Level of bottom of footlng FBL 3.500 m
Ground level GL 6.250 m
L.owast water level HWL 8.970 m
Skew angle o 0.00] deg
l.Loads from substructure
Abutment dimenslons VERTICAL VIEW
n w
1 h3 b4
GIL
9 ! 4
) % s
.i' ™ EogozzzozazzoonifiozoooIzITIoECIs dy
+— Ir toy
| Vo
dg d :.
bs | da
h "—.4
]
:
b, 8 1, i by
T
A_c'—— E E s
G ‘ b 1 :
1
f I L= '- -
p————— T d,
b
d
h X
r r2
PLAN VIEW
~u
~
“
N
Center of bridge =————p3xg—— o ——=Ng—————
Axis Xo e
N
~
,  Axis Yo
Matorial Unit Weights
+ Unit Weight of Reinf. concrete Yo = 24.5 kNim®
* Unit Weight of Soll ¥s 18.0 kNim®
» Unit Bouyancy Weilght of Soil Ysbo = 8.2 kN/m®

14010 FINAL DRAVIHGVS0_STRIS_PKG AZ72 ORBZI Caktulatons\ORBI2-Abuiment A2 s
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ABUTMENT DIMENSIONS {IN METRES)
Item Symbol Value Itom Symbol Value
Heighi of stem h 8.068| Horlzontal Dimension b, __ 3.500
Footing Width b 7.000| Herlzontal Dimension b, 2,100
Stem Width a 1.600| Horlzontal Dimension__ by | 0.600
_Footing Depth d 2.000{ Verlical Dimension dy _.2,000
Footing Slope f 0.000] Vertical Dimension ds 2,100
Width of stem at bearing n 1.000{ Vertical Dimension da 3.968
Ballast Wall Height | 1.789| Vertical Dimension dy 0.000
Ballast Wall Thickness t 0.500; Vertical Dimension ds 0.150
Wingwall Length W 6.100] Veriical Dimension ds 1.200
Soil Cover at Toe [+] 0.750| Vertical Dimension dy 0.300
Girder Reaction g 0.600| With of bearing pad m 0.550
Distance to ¢l of pile r1 1.000] Wingwall Thickness ul 0.500
Horizontal Dimension by 2.000[| Wingwall Thickness uz2 0.500
Horizontal Dimenslon by 3.500|| Distance to ¢l of pile r2 1.000
cos (a} = 1.00
Slope front of abutment cl = 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 = 10.07 m
Distance from CG of footing to edge of Abulment bi2 = 350 m
i H 1 i T HE H
i | S A
swwee (TTTILLLTT T
Girderp, 141 | |
- ¥ AR -
\ ol L e
: R et LRt et narlannnag)l
M 4——LF—‘r_,,,_| —J E Ef12 " / L\
+H (I v
'.Gzi N
[
8ign cunv:sxlron } E \ H
I \
| B : \
K2 B2 ‘ E \
. “
K1 'i ! \
K3 e il e e - 1 _:___“_ E2 0.5H
| T Tttt .
| oe
M : B1 1|
| | c1
L e - o g --
Surcharge Kz H
1. Self weiqht of Abutment {DC}
Area Longth Force xm Armi?d Moment
Description (m? {m) (kN}) (m} {m) (kNsm}
SW of Abutment {DC)
Section A1l 4.000 12.600 1235 1.000 2.500 3087
Section A2 - 12.600 - 1.333 2.167 -
Section B1 3.000 12.600 926 2.750 0.750 695
Section B2 9.419 12.600 2907 2.750 0.760 2181
Section C1 7.000 12.600 2161 5.250 -1.750 -3782
_ Section C2 - 12.600 - 4.667 -1.167 -
Section D 0.895 12,600 276 3.260 | 0.250 69
Section E11 5.850 0.500 73 5.250 -1.750 128
Section E12 21.238 0.500 260 5.250 -1.750 | -455
Part extra stem 5.034 0.740 91 6.083 -2.583 -236
Section F11 2.520 0.500 H 8.050 -4.550 -140 |
Section F12 0.840 0.500 10 6.300 -2.800 - -29
Section F13 1.050 0.500 13 8.050 -4.550 -59
Section F2 2.205 0.500 27 7.700 -4.200 -113
Section G1 0.135 12.100 283 3.650 -0.150 -42
Section G2 0.125 13.136 40 3.750 -0.250 -10
Bearing seats (wiseal= .65m) 0.083 3.250 10 2.600 0.900 9
Curbs +Handrall on Abutment 0.50 6.100 3 6.050 -2.550 -206
Total SW of Abutment (DC) 8425 840
Tranverser moment 495 6.175 3057
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 Feoting Vertically.

§3010 FINAL DRAWINGY060_STRWS_PKG AZ02_ORBZ21 Cakulations\ORAZ2-Abuiment A2 s Page:2



2. Earth on Abutment (EV)

Area Length Force ¥ Armt Moment
Description m3 {m) {kN}) {m) {m} (kN+*m)
Earth on Abutment (EV) ' ) -
Section E1 28.24 12,100 6150 5.250 -1.750 -10763
Section E2 - 12,100 - 5.833 -2.333 -
Secllon E3 - 0.500 - 7.000 -3.500 -
Section K1 1.500 12,600 340 1.000 2.500 -
Section K2 - 12.600 - - 3.500 -
Section K3 i - 12.600 - 0.667 2.833 -
Tota| Earth on Footing 6490 o ’ 10763
3. Horizontal Earth Prassure 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.
f\M
RIGID
. WALL ‘ o
]
b
+ Height for horizontal earth pressure H = 10.07 m
« Width for horizontal earth pressure W 12.60 m
» Density of Soil s = 1835 kg/m®
+ Internal Friction Angle of Soil &' = 30.0 deg
» Incline angle of back face wall 0 = 90.0 deg
+ Friction angle between fill and wall & = 0.0 deg
» Incline angle of fill soil B = 0.0 deg
« Gravitatlonal acceleration g = 9.81 m/s?

« Basic earth pressure
p = Kys. g. 2 .10%9 (Mpa, Z:mm)

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

22 !
Ky = sm2 O+¢'r)
I'.[sin “ 0,sin{ O — &)]

[, s B |
TV sin( @ - 8).sin( @ + B)

Horizontal earth pressure:
«Ea=05.p.Z.B.10"3 (kN)
+M=Ea.04H

« Horizontal Earth Pressure act at a height of 0.4 H

4. Earth Pressurg_oh Abutment due to Surcharge (ES}

r
Ka

P

Equivalent height of soil for highway loading taken from Table 3.11.6.2.1

H= 1.50m heq=
H= 3.00m heg=
H= 6.00m heq=
H= 8.00m heg=
H= 10.07m heg=

* Vortlcal force

» Horlzontal force

Ap:k‘/s-g}bqﬂ o’

10 FHAL DRAWINGIS0, STRYS PG AZ2_ORB2A CakutationsiORB22-Abuiment A2 s

1.7 m
12 m
0.76 m
0.61m
0.61m

o

n

2.250
0.333
0.060 Mpa

3832 kN
15431 kNm

{Linear interpolation}

ESv
ev

i1 u n

484 kN
-1.75 m
-847 kNm

464 kN
503 m
2337 kKNm

<53.11.5.1>
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5. Earthquake effects
Bridge is located at:

Phu Ninh district - Quang Nam province

According to TCXDVN 375;2006 and 22TCN272-05, bridge [s in selsmic zone 2and acceleratlon coefficient as below

» Peak ground acceleration coefficlent

5.1. Selsmic active lateral Earfh pressure {Eag)

» Backfill slop angle
* Slope of wall fo vertical
+» Angle of friction of soll

+ Angle of friction between soll and abutment

« Horizontal accelerafion coefficlent
« Vertical acceleration coefficient

« Angle 0 = arctan(k ,/ (1-k.))

cos(¢—0-P)

Kgg =

1+ Isin(cb +8).sin(h—~0—1)

+ Seismic active lateral Earth pressure coefficlent

vEpe=0,6.0. 7. HE. (1kv) . Kag. 109 (kN/m)

+ Selsmic aclive lateral Earth pressure coefficient
Mag= Eas*0.3H+(Exg - Eag)*0.6H

E,sls the static component of seismic active pressure calculated with8 =kv =0

5.2, Earthguake effects to abutment {(EQ)

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

cos0.c0s> B.cos@ +B+0) Yeos@ -+ +0).cost—B)

r

A

o ZTFue®—

KAE

EAE
Mae

= 0.0580¢g

LS| I I ]

= 0.39

1

= A*S*'W

0.0 deg
0.0 deg
30.0 deg
0.0 deg
0.087
0.035

5.2 deg

4325 kN
14551 KNm

* Soil profile type Soil type

« Site Coefficients. 8 = 1.0

« Elastic Seismic Response Coefficient 2.5A = 0.145

Csm = 1.2*°A*S/ Tm*2/3 £ 2.5"A Csm = 0.066

« Period of vibration of the fundamental mode

T = 2*pi{)*sqri(m/k} Tm = 1.074 s

Area Length Force X Armt Moment
Decription (m?) {m) {kN) {m) (m) {kN+m)
Section A1 4.000 12.600 72 ] 1.000 72
Section A2 - 12.600 - 2.000 -
__Section B1 3.000 12.600 54 1.000 54
Section B2 9.419 12.600 193 6.140 992
Section C1 7.000 12.600 125 1.000 125
Sectlon C2 - 12.600 - 2.000 -
Section D 0.895 12.600 18 9.174 168
Section E11 5.960 0.500 4 7.468 32
Section E12 21.238 0.500 15 3.284
Section E2 5.034 0.740 5 2.000 11
Saction F11 2.520 0.500 2 7.468 13
Section F12 0.840 0.500 1 8.718
Section F13 1.050 0.500 1 7.818
Section F2 2.205 0.500 2 7.368 12
Section G1 0.135 12.100 2 7.355 17
Section G2 0.125 13.136 2 3.284 8
Total EQ of Abutment Selfweight 496 1502

13010 FINAL DRAWINGYIS0_STRIS_PKG A2W02_ORBIA3.CalcutationstORB22-Abuimont A2xds

<A11.1.1.1>
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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 = 43*(VgR)

Acling at 1.8m higher of road face
CE=n*m™*{2*145+35)* C

8. Water Load (WA)

13010 FiNAL DRAWINGYISO_STRVS_PHO AZI02,

NA

) ARBY7.Abuytment A2 3%

BR

Mlong

o<

CE
e
Mtrans

mon

I u

T un

3 lanes
0.85

104 kN
1.9 m
1237 KNm

1
120 kmth
33.3 mfs
- m

0.00 KN
11.95 m
0.00 KNm

Long. Axis

Long. Axis

Trans. Axis

Page:5



SUPERSTRUCTURE LOADS

ll.Loads from superstructure

ltem ' Sign Value Unit
Span length Lsp 21.00 m
Span between bearings Lh 20.30 m
Skew angle o 0.00 deg
Deck slab length Ldeck 21.00 m
Bridge Width Bc 12.48 m
Girder height hgi 1.45 m
__Deck slab depth hdkslab 0.22 m
Asphalt depth has 0.084 m
Unit weight of concrete ye 24.50 kN/m3
Unit weight qf asphalt concrete ¥a 22.10 kN/im3
1.Dead loads (DC): Cne span at abutment
lfem [ "Sign | Vaue | 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
Precast Planks DC 308.82 kN
Diaphragm [a]e] 197.13 kKN |
Total DC 1983.20 kN
1.2 Deck slab
Deck slab | DC [ 138715 | kN
1.3.Pavement
Asphalt concrete | Dw [ 44762 | KN
1.4 Handrail
Handrail + median | bC [ 49770 | kN
2.Live joad {LL}:
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 kN/m2
Considerate structure as a simple span
Reaction Influshice 20.3 m
1 L//
Number of lanes n 3
Multiple presence factor m 0.85
Dynamic load allowance 1+IM 1,25
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Reacﬂorg = f(1+iM)}*Vohicle + Laneload*n*m

Truck P1(kN) P2{kN) P3(kN) Sum(kN)| Total{kN)
Axle load 145 145 35
Influence value 1.000 0.788 0.576
Reaction 145.0 114.3 20.2 279.5 890.8
Tandem P1(kN) P2{kN)| Sum{kN) Total(kN)
Axle load 110 110
Influgnce value 1.000 0.941
Reaction 110 103.5 2135 680.5
_ane load Wi(kN/m)| Tolal(kN}
Valye 9.3
Influence value 10.16
Reactilon 94.4 240.7
Pedsstrian Widb(kN)| Tofal(kN}
Reaction 0.0- 0.0
3.Earthquake effects on superstructrue (EQ)
Longitudinat moveable bearings at Abutment
Horizontal force from superstructure due to EQ - transverse direction
Af bearing Heq = 143 kN
4 Uniform Temperature, Srinkage& Creep(TU+SHACR)
Bearing displacement due to uniform temperature and shrinkage creep Au = 0.026 m
H = G.A.Auihy, <146.3.1-2
Shear modulus G G = 1 MPa
Bearing area A = 0.165 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(tu+shtcr} = 330 kN
5.Wind loads (Ws)
5.1.Tranverse wind on superstructure (WS)
Wind zone Zone H!
Basic 3 second gust wind Vb = 53.00 m/s
Correction factor L3 = 1.08
Design wind velocity v = B7.77 mis
Drag coefficient Cd 1.39
Qverall width of bridge b 1248 m
Depth of superstructure(including solid parapet) d = 273m
bid = 4,57
Windy ohstructed area of supsrstructure At = 57.35 m2
Force due to tranverse wind
Fhy=max{0.0006*V2*At*Cd,1.8*Af) (kN) Fhy = 160.0 kN <38.4>
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.Combinations ’
Loads from superstructure to Abutment
Loads at bottom of stem Vertical Longitudinal Tranversal
Sign N X Hx Zy My Hy y Mx
Loads (kN} {m) (kN) {m) (kN*m) {kN) {m} {kN+*m)
Girder + Dackslab DC 1685 0.15 253 |
__Handrail DC 249 0.15 37 o
__Pavement DwW 224 0.15 34
LiveLoad LL 1131 0.15 170 1.38 1556
Pedestrial PL 0 0.15 0 - -
Trans, wind on Struc. WS 80 6.28 502
_ Trans. wind on vehi. WL 16 8.08 127
Eearth quake EQ 143 6.28 899
TU+SH&CR TU+SH&CR 330 5.28 2072
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Loads at bottom of pllecap Vertical Longitudinal Tranversal
Sign N X Hx Z4 My Hy ¥ Mx
Loads (kN) (m} (kN}) {m) {kN=m) (kN) (m) {kN*m)
Girder + Deckslab DC 1685 0.90 ' 1517
Handrail [5]e] 249 0.90 224
Pavemeant DW 224 0.90 201 T
LiveLoad LY 1131 0.90 1018 1.38 1556
Pedesfrial PL 0 0.90 0 - -
Trans. wind on Struc. ws 80 8.28 662
Trans. wind on vehi. WL 16 10.08 159
Eearth quake EQ 143 8.28 1186
TU+SH&CR TU+SH&CR 330 8.2§ 2732
L.oads Load combinations
Sign Str-1A Str-IB Str-llA " Str-llIB Ser-| Ext-IA Ext-IB
Girder + Deckslab DC 1.25 0.90 1.25 0.90 1.00 1.25 0.90
Handrail ne 1.25 0.80 1.25 0.0 1.00 1.25 0.90
Pavement DWW 1.50 0.65 1.50 0.65 1.00 1.50 0.65
LiveLoad LL 1.75 1.75 1.35 1.35. 1.00 0.50 0.50
Pedestrial PL 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+SHACR 0.50 0.50 0.50 0.50 1.00
Load combinations at hottom of stem
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
{kN) (kN) (KN.m) {kN) (kN.m)
Strength Str-lA 4733 165 1746 0 2723
Strength Str-IB 3866 165 168186 0 2723
Strength Str-llIA 4281 165 1678 48 2428
Strength Str-11IB 34 165 1548 48 2428
Service Ser-l 3289 330 2565 40 1834
Extreme Ext-1A 3319 0 498 143 1677
Extreme Exi-IB 2452 0 368 143 1677
Load combinations at bottom of pilecap
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
(kN) (kN) (kN.m) (kN}) {kN.m)
Strength Str-1A 4733 165 5626 0 2723
B Strength Str-1B _ 3866 165 4846 1] 2723
Strength Str-1l1A 4281 165 5219 48 2524
Strength Str-lIB 3414 165 4438 48 2524
Service Ser-| 3289 330 5692 40 1913
Extreme Ext-1A 3319 0 2987 143 1964
Extreme Exi-IB 2452 0 2207 143 1964
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Axis
Center of bridge

|

|

|

! ~

¥ w, Axis Yo
li.Load Combinations .

Axis Y
1.Loads from substructure
Vertical Longitudinal Tranversal
Loads at bottom of pilecap Sign N X Hy kA M, H, y M,
(kN} (m) (kN} {m} {kN-m) {(kN) {m) {kN-m)

Seif weight of Abutment 8425 840 608.747
Soils on pilecap 6490 -10763
Horizontal Earth:Pressure™. =~ i | 18481 F .
Verlical Surcharge -847
Horizontal Surcharge’ [ R
Braking Force 1237
Centiifucal Force - - -
Buoyancy of Abutment WA -2054 -116
Buoyancy of Earth on Abutment WA =771 561
Earthquake effects to Abufment

Earthquake effects to-soil

v .’-é Eac

451

Table of load factors

Loads Sign Load combinations
Str-lA Str-IB | Str-lIA | Str-lIIB Ser-t Ext-fA | 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 0.90 1.35 0.90 1.00 1.356 0.90
Horizontal Earth Pressure EH 1.50 0.90 1.50 0.80 1.00 0.00 0.00
Vertical Surcharge Ly 1.75 1.75 1.35 1.35 1.00 0.50 0.50
Horizontal Surcharge Lsn 1.76 1.76 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 1.00 100 | 100 | 1.00 100 | 100 | 1.00
Eé_fthquake effects to Abutment EQ o 1.00 1.00
Earthquake effects to soli Exe 1.00 1.00
Load Combination at bottom of pilecap
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
(kN} (kN) {(kN.m} (kN) {kN.m}
Strength Str-lA 17316 6741 14883 0 761
Strength Str-IB 11447 4442 10174 0 548
Strength Str-1IA 17122 6514 13792 0 761
Strength Str-lIB 11253 | 4215 9083 0 548
Senvice Ser-1 12575 4399 8680 | O 609
Extreme Ext-1A 16711 5104 4382 149 1212
Extreme Ext-IB 10841 5104 8932 149 999
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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) (kNm) | (kN) | (kN.m)
Strength Str-IA 4733 165 5626 0 2723
Strength Sir-1B 3866 165 4846 0 2723
Strength Sir-HIA 4281 165 5219 48 2524
Strength Ste-llIB 3414 165 4438 48 2524
Service Ser-| 3289 330 5692 40 1913
Extreme Ext-lA 3319 0 2987 143 1964
Extremne Ext-1B 2452 0 2207 143 1964
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.m} (kN}) {kN.m)
Strength Str-lA 22049 6906 20509 0 3484
Strength Str-IB 16313 4607 15019 0 3270
Strength Str-lIA 21403 | 6679 19011 48 3285
‘Strenglh Str-ll1B 14666 4380 13521 48 3072
Service Ser-) 15864 4729 14372 40 2522
Extreme Ext-1A 20030 5104 7370 292 3175
Extreme Ext-1B 13293 5104 11138 292 2062
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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 internal force of sectlons

Surcharge i \Il J/ l \I/ \I/ \L J/
i)
+M <
+H <
W A
Sign Conventlon N \
AN
\ T
s\
\
A\
Surcharge KavH
1,1 Section 1-1
Table of Load Factors
Loads Sign Service | Strength | Extreme |
Ser-| Str-1A Str-IB Ext-|
Selfweight DC 1.00 1.25 0.90 1.25
__Horizontal Earth Pressure EH 1.00 1.50 0.90 .
Surchage (Horizontal) LSy 1.00 1.75 1.75 0.50
__Horizontal Selsmic Earth Pressure Ene 1.50
Abutmenl earthquake force EQ 1.00
Longitudinal Tranversal
Unfactored Leoads N Hx My Hy Mx
{kN) {kN) (kN.m) (kN) {kN.m})
Selfweight 559 -113
Horizontal Earth Pressure 121 87
Surcharge (horizontal) 217 194
Horizontal Seismic Earth Pressure 137 82
Abutment earthquake force 21 18 6 4]
Load Combination at bottom of headwall
Longitudinal Tranversal
Load combinaticns N Hx My Hy Mx
(kN) {kN) {kN.m) {kN) {kN.m)
Service Ser- 559 338 168 0 0
Strength Str-lA 698 561 328 0 0
Strength Str-lB 503 488 316 0 0
Extreme Ext-| 608 334 97 6 ¢
1.2 Segtion 2-2
Table of Load Factors
Loads Sign Service | Strength | Extreme |
Ser-l Str-1A Str-IB Ext-l
Selfweight D¢ 1.00 1.25 0.90 1.25
Superstructure Dead Load DC 1.00 1.25 0.90 1.25
Pavement DWW 1.00 1.50 0.65 1.50
Handraif+curb DC 1.00 1.25 0.90 1.26
Live Load LL 1.00 1.75 1,75 0.50
Horizontal Earth Pressure EH 1.00 1.50 0.90
Surchage (Horizontal) LS, 1.00 1.75 178 0.50
TU+SH&CR . TU+SH&CR 1.00 0.50 0.50 ~
Horizontal Seismic Earth Pressure Eng 1.60
Abutment earthquake force EQ 1.00
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Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
(kN) {kiN) {kN.m) (KN} (kN.m)
Selfwelght 3466 -166 ) ]
Superstructure Dead Load 1685 253 o
Pavement 224 34
Handrail+curb 249 37
Live Load 1131 170 1556
Herizontal Earth Pressure 2461 7941
Surchage (Horizontah) 400 1616
TU+SH&CR 330 2072
Horizontal Seismic Earth Pressure 2777 7488
Abutment earthquake force 214 754 107 503
Load Combination at bottom of stem wall
Longitudinal Tranversa[
Load comblnations N Hx My Hy Mx
(kN) (kN) (kN.m} (kiN) {kiN.m)
Service Ser-| 6756 319 11955 0 1556
Strength Str-IA 9066 4557 16276 0 2723
Strength Str-1B 6986 3080 11440 0 2723
Extreme Ext-l 7652 4580 13084 107 1280
1.3 Seclion 3-3 J\I
2 1.5 35 L
I
+M I[ {
+H ‘?‘ : I
| i 1
W i |
Sign Convention
e ] ! -
. \, N 1
R1 R2
Table of Load Factors
Loads Sign Service | Strength | Extreme |
Ser- Str-1A Str-IB Ext-l
Selfweight at front side DC 1,00 1.25 0.80 1.25
Vertical soil on foot at front side DC 1.00 1.35 0.90 1.35
Reaction of piles RE 1.00 1.00 1.00 1.00
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
(kN) {kiN) (kN.m) (kN) (kN.m)
Selfweight at front side 1235 1235
Vertical soil on foot at front side 340 340
Reaction of piles Ser-l -11605 -2500 -7124 49 221
Sir-l1A 9631 -3025 -4063 -129 =143
Sir-1B -17610 -3946 ~10521 121 408
Ext-l -12504 -2702 -7652 61 242
Load Combhination af section 3-3
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
(kN) {kN) (kN.m) (kN} {(kN.m)
Service Ser-| -10030 -2500 -5549 49 221
__Strength Sfr-1A -7628 -3025 -2061 -129 -143
Strength Str-IB -16193 -3946 -9104 121 408
Extreme Exi-i -10501 -2702 -5649 61 242
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1.4 Section 4-4

Table of Load Factors

Loads

Sign Service | Strength | Extreme |
Ser-! Str-1A_ Str-1B Ext-l
Selfweight at behind side DC 1.00 1.25 0.90 1.25
Verlical soil on fool at behind side DC 1.00 1.35 0.90 135
Surcharge(Vertical) EV 1.00 1.75 1.75 0.50
Reaction of piles RE 1.00 1.00 1.00 1.00
Longitudinal Tranversal
Unfactered Loads N Hx My Hy Mx
{kN) {kN) {kN.m) (kN) {kN.m)
Seifweight of behind side 2666 -4937
Vertical soil on fool at behind side 68150 -10763
Surcharge({Vertical) 484 -847
Reaction of piles Ser-l -3061 -1875 11013 -98 -110
Str-1A -2812 -1347 9476 <92 -128
Str-IB -4443 -2960 16424 -121 -125
Ext-i -3359 -2027 12037 -100 -116
Load Combination at section 4-4
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
{kN) (KN} {kN.m) {kN) (kN.m})
Service Ser-|l 6240 -1875 -5533 -98 -110
Strength Str-1A 9671 -1347 -12707 -92 -128
__Strength Str-1B 4339 -2960 811 -121 -125
Extreme Ext-| 8519 -2027 -3088 -100 =116
1.4 Seclion 5-5 & 6-6
Slope of triang pressure taB = 6.00
Uniform horizontal pressure I:J.p = 3.66 kNfm2 .
Load Combination at section 5-5
Horizontal Verlical
Load combinations N Hx Mx Hy My
(kN) (kN) {kN.m) {kN) (kN.m)
Service Ser-| 70 163 ]
Strength Str-lA 110 259
Load Combination at section 6-6
Horizontal Verlical
Load combinations N Hx Mx Hy My
(kN) (kN) (kN.m) {kN) {kN,m)
Service Ser-l 193 170
Strength Str-IA 299 264
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2. Elomonts Checking
2.1. Bearing Resistance

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
Dimension of bearing plate

Area under bearing device
Distributed width and lengih

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%sqri(A2/A1) < 1.5 case 2
Modification factor case 1

Resistance factor

Factored 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 5.10.8

Factored bearing resistance shall be taken
Pr=¢. fn. Ab
fn take the lesser of
fn = 0.7. fci. sqrt(A/Ag}) and
fn=2.25. fci
Maximum area of the portion of supporting surface
Gross area of bearing plate
Effective net area of bearing plate, Ag minus stud of bearing
Nominal concrete strength at time of application
Factored bearing resistance

w0
bo
Al
w
b
A2

FTe3

fn

Ag

fci
Pr

noanonouou

rmn hn

unnomnu

0.550 m
0.650 m
0.358 m2
1.000 m
1.100 m
1.100 m2

1.754

0.700
11194 kN
3609 kN

36.84 MPa

1.100 m2
0.358 m2
0.358 m2
30 MPa
9218 kN

<8.5.7.5>

<5.5.5.4.2>
> Pu
Ok

<$.5.10.9.7.2>

Ok
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REINFORCEMENT CHECKING ~ IIEAD AND-STEM WALL

MATERIALS
NORMAL CONCRETE ' b .
fic Compressive Strength of concrete at 28 days Mpa 30 As A%{s - B
Ec  |Modulus of Elasticity Mpa 27691 =t e
fr Modulus of Rupture Mpa 3.5 EI st =} (j é{ﬁ 5
g |Unit weight of concrete kN/in3 24.5 Toewg el L=
PRESTRESSING STEEL -
fpu  |Tensile strength of prestressing steel Mpa 1860 = Bl 1
fpy  |Yield strength of prestressing steel Mpa 1670
Ep Modulus of Elasticity Mpa 195000 hos
REINFORCEMENT
Ty [Vield strength Mpa 400 he Apsips
Es  |Modulus of Elasticity Mpa 200600 s Y [ asis
ne Ratic Es/Ec 7
Sign  |Parameters Unit Sections
1 | 14 ] 22 [ 22 | 22
INTERNAL FORCES AT SECTIOIN
Combination Strength Service Service Strength Extreme
| Qu  |Shear kN 561 338 3191 4557 4580
Mu  |Flexural Moment kNm 328 168 11955 16276 13084
Nu  |Axial load kN 698 559 6756 0066 7652 |
Tu  |Torsional Moment kNm 0 0 0 0 0
FLEXURAL MOMENT CHECKING
H _ |Section height m 0.500 0.500 1.500 1.500 1.500 |
d's  |Dis. From comp. fiber to centroid of comp. Reinf m 0.058 0.058 0.058 0.058 0.058 |
dlx  |Dis. Erom tens. fiber to centroid of tension Reinf m 0.058 0.058 0.059 0.059 0059
Cover to reinf m 0.050 0.050 0.050 0.050 0.050
s Dis. From comp. fiber to centroid of tension Reinf m 0.442 0.442 1.441% 1.441 1441
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 0.500 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 diateter of a circular section m 12.600 12.600 12,600 12,600 12.600 |
hf Compression flange depth m 0.600 0.000 0.000 0.000 0.000
Iz Moment of inertia of section mé 0.131 0.131 3.544 3.544 3.544
Ame |Section area m2 6.300 6.300 18.900 18.900 18,900
- /|Steel choice ]
Tension prestressing steel P.S type 0 ] 0 0 0
Aps Number tendons 1] 0 0 0 0
| Area m2 006000 0.00000 0.00000 0.00000 0.00000
Compression prestressing steel P.S type 0°100.0 0 T00.0 0 T40.0 0 '700.0 0°T00.0
Aps Number tendons 0 9 0 ¢ o
Area m2 0.00000 0.00000 0.00000 0.00000 0.00000
Tension Reinforcement Number bars 83 83 77 77
As Diameter mm 16 16 |5 : Y TR L
[ Area m2 0.1677 0.01677 0.03781 0.03781 0.03781 |
Compression Reinforcement Number bars 83 83 77 77 77
A's Diameter min 16 16 16 16 16
- Arca m2 0.01677 0.01677 0.01555 0.01555 0.01555 |
Shear reinforcement Number bars 20 20 19 19 19 |
Ac | Diameter mm 14 14 14 N i4
Area m2 0.00302 | 0.00302 0.00287 0.00287 0.00287
) Resistance factors for flexure 5542 0.90 1.60 1.00 0.90 1.00 |
v Resistance factors for shear 0.90 1.00 1.00 0.90 1.00
40 IResistance factors for axial force 1.00 1.00 1.00 1.00 1.00
B1  [Stress block factor 0.836 0.836 0.836 0.836 0.836
c Dis. Between ceniroid and top fiber m 0.000 0.000 (.033 0.033 0,033
For T section behavior m 0.000 0.000 0.033 0.033 0.033 |
For rectangular section behavior m 0.000 0,000 0.033 0.033 0.033
fpe  |Effective stress in the prestressing steel after losses Mpa 1116 1116 1116 1116 1116
 fbs  |Aver, siress in pres. steel at the time for which the nominal resistanc| _Mpa 1860 1860 1843 1848 1848 |
k Factor depends on type of .8, Low relaxation strand k = 0.28 0.28 0.28 0.28 0.28 0.28 |
a Depth of equivalent stress block m 0,000 0,000 0.028 0.028 0.028
- _de Corresp. effective depth froin extreme comp. fiber ]
|to centroid of tensile force in the tensile reinf. m 0.442 0.442 1441 | 1441 1.441 |
Mn__ |Nominal resistance kNm 2575 2575 21308 21308 21308
Mr Factored reistance kNm 2318 2575 21308 19177 21308
Mu _ |Flexval moment kNm 328 168 11955 16276 13084
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(5.7.3.2) |Flexural moment Checking OK OK OK 0K oK
Limlts for reinforcement
cfde  |Maximum reinforcement 0.00 0.00 0.02 0.02 002
o Maximum reinforcement Checking <=042 oK OK OK OK OK
1.2*Mgr |Craking moment kNm 1087 1087 10004 136004 10004
(5.7.3.3.2) |Cheeking Mr>=min(1.2Mcr,1.33Mu) QK OK QK OK OK
(5.7.3.4) [Conctrol of eraking by distr, of reinf_for RC member- Check? No Yes Yes No No
Existing condition for structrure 1,20r3 | I 1 | 1
| de  [Coner. thickness fro. Tens. fiber to tons. reinf nearest m 0.058 0.058 0.05% 0.059 0.059
Z Crack width parameter N/mm 30000 30000 30000 30000 30000
A Area of concr. with same centroid as tens. Reinf m2 0,018 0.018 0.019 0,019 0.019
fsa Value Mpa 298 298 287 287 287
0.6y 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 - 0.082 0.226 - -
Jd Arm [ - 0415 1.366 - -
Ter  |Moment of inettia of the cracked section mé - 0.018 0.442 - -
fs Tensile stress in reinforcement fs = Msls / (As*].d) Mpa - 24 232 - -
Checking for control cracking fs<fsa N.a OK OK N.a N.a
(5.10.8.2) |Shrinkage and temperature Reinfocement (side distribution) _
Areq  |Area of required reinf m2 0.00045 0.00045 0.00126 0.00126 0.00126
| Distribution on sides 7 D16 m2 0.00141 0.00141 0.00141 0.00141
Required Spacing not larger than m 045 0.45 0.45 0.45 0.45
Checking 0K OK OK OK 0K
SHEAR AND TORSION CHECKING
p Factor indicating diag. cracked coner. to tension 34 4.0 22 20 2.1
] Aungle of inclination of diagonal compressive degree 28.54 27.00 36.44 40.27 3825
o Angle of inclination of transy, reinf. to long. Axis degree 90 a0 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 0.442 0.442 1.427 1.427 1.427
3 {de - a/2} m 0442 0.442 1.427 1.427 1.427 |
5 Spacing of stirrups m 0.600 0.600 0.600 0.600 0.600 |
ncat  |Amount of bars in spacing S bars 20 20 19 19 i9 |
Av Shear reinf area in spacing § m2 0.0030 0.0030 0.0029 0.0028 0,0029
8 Assume degree 28.87 28.19 28.88 30.16 30.27
vy ‘IShear stress in concrete kN/m2 112 61 177 282 255
fpo  [Parameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 1116 1116 1116
€ Strain in tensile reinforcement 2.69E-04 1.24E-04 1.04E-03 1.43E-03 1.23E-03
1if ex<0, multiple with reduce factor - - - - -]
_{Strain checking <=2.00E-3 Ok Ok Ok Ok Ok_ |
 vifc  |Ratio of shear stress and ¢ 0.004 0.002 0,006 0.009 0.008 |
B Final value 34 4.0 22 2.0 2.1
0 Final vaiue degree 28.54 27.00 36.44 40.27 3825 |
Vo |Nominal shear resistance provided by tensile stresses in the concrete kN 8648 10125 18030 16274 17198 |
Vs |shear resistance provided by shear reinforcement kN 1636 1747 3697 3222 3462
Vp _|Component in the direction of the applied sheat of the effective P.8 kN 0 a 0 0 0
Vnl |Vnl=VetVs+Vp kN 10284 11871 21727 19495 20660 |
VnZz |Vn2 kN 41769 41769 134866 134866 134866 |
Vn |Nominal shear resistance Yn=min(Vnl,Vn2} kN 10284 11871 21727 19495 20660
Vi |Factored shear resistance kN 9256 11871 21727 17546 20660 |
Vu Shear kN 561 338 3191 4557 4580
(5.8.2.7) |Shear checking OK OK OK oK 0K |
B Region requiring transverse reinf Checking Noneed | Noneed No need No need Noneed |
Minimum shear reinf area m2 0.0086 0.0086 0.0086 0.0086 0.0086
Mimimum shear reinforcement Checking - - - - - |
0.1%f'c*bv¥dy kN 16708 16708 53946 53946 53946
Smax m 0.35 0.35 0.60 0.60 0.50

Maximum spacing Smax
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U REINFORCEMENT CHECKING - PELECAP SECTION

MATERIALS
NORMAIL CONCRETE i b
f'c Compressive Strength of concrete at 28 days " Mpa 30
~ Ec |Modulus of Elasticity Mpa 27691 =
ir Meodulus of Rupture Mpa 3.5 o
gc Unit weight of concrete kN/m3 24.5 <=
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 Apsfps
Es Moduius of Elasticity Mpa 200000 |—— Asfs
ne Ratio Es/Ec 7
Sign |Parameters Unit, Sections
33 | 33 | 33 44 | 44
INTERNAL FORCES AT SECTIOIN
N Combination Service Strength Exireine Extreme Strength
Qu Shear kN 10030 7628 10501 8519 9671
Mu_ [Flexural Moment kNm 5549 2061 5649 9088 12707 |
Nu Axial load kN 2500 3025 2702 2027 1347
Tu Tersional Moment kNm 0 0 0 4] 0
FLEXURAL MOMENT CHECKING
H Section height m 2.000 2.000 2.000 2.000 2.000
ds  [Dis. From comp. fiber to centroid of comp. Reinf i 0.084 0.084 0.084 0.161 0,161 |
dlx  |Dis. From tens. fiber to centroid of tension Reinf m 0.161 0.161 0.i61 0.084 0.084 |
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 1.839 1.839 1.839 1.916 1916
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 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 cireular 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 m4 8.400 §.400 3.400 8.400 8.400
| Amgc |Section area m2 25.200 25.200 25.200 25.200 25.200
[ Steel choice o
Tension prestressing steel P.5 type 0 0 0 0 0
Aps | Numbet tendons 0 0 0 0 0
Area m2 0.00000 0.00000 (.00000 0.00000 0.00000
Compression prestressing steel P.S type 0 °T00.0 0 T00.0 0T00.0 | 0TO00.0 0 T00.0
Alps Number tendons 0 0 0 0 0
Area m2 0.00000 0.00000 0.00000 0.00000 0.00000
Tension Reinforcement Number bars |3 q | wgd g4 g4t :
As Diameter mm °: YR SRl 4
Area m2 003192 0.03192 0.03192 0.03192
Compression Reinforcement Number bars 84 84 84 84
A's Diameter mm 22 22 22 22
e Area m2 0.03192 0.03192 0.03192 0.03192 A
| Shear reinforcement Number bars 30 2 304
A'c Diameter mm 6 o [
Arca m2 0.00404 0.00404 0.00404 0.00404
4 Resistance factors for flexure 5542 1.00 0.90 1,00 1.00 0.90
v |Resistance facters 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
c Dis. Between centroid and top fiber m 0.000 0,000 0.000 0.009 0,000
For T section behavior m 0.000 0.000 0.000 0.000 0.000 |
. For rectangular section behavior m 0.000 0,000 0.000 0.000 0.000
fpe  |Effective stress in the prestressing steel afler losses Mpa 1116 1116 1116 116 1116 |
fps |Aver. stress in pres. steel at the time for which the nominal resistancd ~ Mpa 1860 1860 1860 1860 1860
k Factor depends on type of P.S, Low relaxation strand k= 0.28 0.28 0.28 0.28 0.28 028 |
a Depth of equivalent stress block n 0.000 0.000 0.000 0.000 0000
 de Corresp. effective depth from extreme comp. fiber ]
to centroid of tensile force in the tensile reinf, m 1.839 1.839 1.83% 1.916 1.916
 Mn__ [Nominal resistance KNin 22408 22408 22408 22408 | 22408 |
Mr___|Factored reistance kNm 22408 20167 22408 22408 | 20167 |
Mu  |Flexual moment kNm 5549 2061 5649 9088 12707

Page: 17



(5.7.3.2) |Flexural moment Checking - OK OK QK OK QK
- Limits for reinforcement '
__efde  |Maximum reinforcement 0.00 0.00 0.00 0.00 0.00
Maximum refnforcement Checking <=0.42 OK oK 0K OK OK
1.2*Mer |Craking moment kNm 17391 17391 17391 17391 17391
{5.7.3.3.2) | Checking Mr>=min(1.2Mcr,1.33Mu) 0K oK OK 0K TOK
(5.7.34) [Conctrol of craking by distr. of relnf for RC member- Check? Yes Neo No No No
Existing condition for structryre 1,20r3 3 3 3 3 3
de Coner. thickness fro, Tens. fiber to tens. reinf nearest m 0.061 0.061 0.061 0.061 0.061
Z Crack width parameter N/mm 17500 17500 17500 17500 17500
A Area of concr. with same centroid as tens. Reinf m2 0.018 0.018 0.018 0.018 0.018
fsa  |Value Mpa 169 169 169 169 169
0.6%y Mpa 240 240 240 240 240
Tensil stress in reinf  Min{fsa,0.6fy) Mpa 169 169 169 169 169
X Dist. From compression fiber to centroid m 0.238 - - - -
Jd Arm m 1.76 - - - T
ler  [Moment of inertia of the cracked section md 0.634 - - - -
fs Tensile stress in reinforcement fs = Msls / (As*1.d} Mpa 99 - - - -
Checking for control eracking fs<fsa OK N.a N.a N.a Na
| (5.10.8.2) [Shrinkage and temperature Reinfocement (side distribution)
Ateq  |Area of required reinf m2 0.00127 0.00127 0.00127 0.00127 0.00127
Distribution on sides 7 Di6 m2 0.00141 0.00141 0.00141 0.00141 0.00141
Required Spacing not larger than m 0.45 045 0.45 0.45 045
Checking OK OK OK OK OK
SHEAR AND TORSION CHECKING
B Factor indicating diag. cracked concr. to tension 2.1 2.4 2.1 1.9 1.7
8 Angle of inclination of diagonal COMPIESSive degree 38.74 30.85 3861 41.80 43.00
w Angle of inclination of transv. reinf. to long. AXis degree 90 20 90 H 90
bv Effective web width as minimutm web width - in dv m 12.600 12.600 12.600 12,600 12.600
dv___|Effective sheat depth m 1.839 1.839 1.839 1916 1.916
(de - 8/2) m 1.839 1.839 1.839 1.916 1.916
s Spacing of stirrups m 0.600 0.600 0.600 0.600 0.600
ncat  |Amount of bars in spacing 8 bars 20 20 20 20 0
Av  |Shear reinf area in spacing § m2 0.0040 0.0040 0.0040 0.0040 0.0040
6 |Assume degres 38.22 41.43 39.67 30.88 34.58 |
v |Shear stress in concrete kN/m2 433 366 453 33 445 |
fpo  :|Parameter taken as modutus of elasticity of presiressing tendons Mpa 1116 1116 1116 1116 1116
% Strain in tensile reinforcement 1.27E-03 6.16E-04 1.26E-03 1.79E-03 2.03E-03
a if ex<0, multiple with reduce factor - - - - -
"{8train checking <=2.00E-3 Ok Ok Ok Ok NG |
vife - |Ratio of shear stress and fc 0.014 0.012 0.015 _0.001 0.015 |
i Final value 2.1 24 2.1 1.9 | 1.7
] Final value degree 38.74 30.83 38.61 41.80 43.00
Ve  INominal shear resistance provided by tensile stresses in the concrete kN 21872 25759 21949 20392 18877 |
Vs  |Shear resistance provided by shear reinforcement kN 6173 $293 6202 5772 5534
__ Vp __[Component in the direction of the applied shear of the effective P.8 kN 0 0 0 0 0
Vol Vnl=Vct+Vs+Vp kN 28045 34051 28151 26164 24411
Vn2  |Vn2 kN 173786 173786 173786 181062 181062
_¥n Nominal shear resistance Yn=min(Vn1,Vn2) kN 28045 34051 28151 26164 24411
Vr Factored shear resistance kN 28045 30646 28151 26164 21970
Vu Shear kN 10030 7628 10501 8519 3671
(5.8.2.7) [Shear checking OK OK OK OK OK
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4 HEINFORCEMENT CHECKING - WING WALL

MATERIALS
NORMAL CONCRETE b
fc  |Compressive Strength of concrete at 28 days Mpa 30
Ee  [Modulus of Elasticity Mpa 27691 =
fr  iModulus of Rupture Mpa 35 e
gc _ [Unit weight of concrete kN/m3 24.5 L
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 ApsTps
Es _[Modulus of Elasticity Mpa 200000 Neee | ————— Aads
n¢  |Ratio Es/Ec 7
Sign |Parameters Unit Sections
55 | 585 | 66 | 66 | 66
INTERNAL FORCES AT SECTIOIN
Combination Service Strength Service Strength Strength
Qu__ [Shear kN 70 110 193 299 299
Mu  |Flexural Moment kNm 163 259 170 264 264
Nu  |Axial load kN 0 0 0 0 0
Tu  |Torsional Momem kNm 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 0.05% 0.059 0.059 0.059 |
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 0.441 0.441 0.441 0.441 0.441
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 cownp. 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° 1000 1.000 |
bw | Web width or diameter of a circular section m 1.000 1.000 1.000 1.000 1.000
_ bf  |Compression flange depth m 0.000 0.000 0.000: 0.000 0.000
Iz |Moment of inertia of scction m4 0.01¢ 0.010 0.010 0.010 0.010 |
Amc |Section area m2 0.500 0.500 0.500- 0.500 0.500 |
Stee! choice
Tension prestressing steel P.S type 0 0 0 0 0
Aps Number tendons 0 1] 0 0 0
Area m2 0.00000 0.00000 0.00000 0.00000 0.00000 |
Compression prestressing steel P.5 type 0 T0B.0 0 T00.G 0 T00.O 0 °T00.0 O TR0 |
A'ps Number tendons 0 0 0 0 0 |
Area m2 0.00000 0.0000:0 0.00000 0.00000 0.00000
Tension Reinforcement Number bats 6 6 6 6 6
As Diameter mtn 20 20 20 20 20
Area m2 0.00188 0.00188 0.00188 0.00188 0.00188
Comptession Reinforcement Numbet bars 6 6 6 6 6
A's Dinmeter min 16 16 16 16 16 |
- Area m2 0.00121 0.00121 0.00121 0.00121 0.00121 |
Shear reinforcement Number bars 3 3 3 3 3
Alc Diameter mm 12 12 12 12 12
Area m2 0.00034 0.00034 0.00034 0.00034 | 0.00034
4 |Resistance factors for flexure 5.54.2 1L.00 0.90 1.00 0.90 0.90
4v  |Resistance factors for shear 1.00 0.90 1.00 0,90 090
| ¢n |Resistance factors for axial force 1,00 1.00 1.00 1.00 1.00 |
p1  |Steess block factor 0,836 0.836 0.836 0.836 0.836
c Dis. Between ceniroid and top fiber n 0.013 0.013 0.013 0.013 0.013
For T section behavior m 0.013 0.013 0.013 0.003 0.013
. For rectangulat section behavior m 0.013 0.013 0.013 0.013 0013 |
fpe  |Bffective stress in the prestressing steel after losses Mpa 1116 1116 1L16 e o He
_ fps  [Aver stress in pres. steel at the time for which the nominal resistance Mpa 1847 1847 1847 1847 1847 |
k __|Factor depends on type of P.B, Low relaxation strand k= 0.28 0.238 0.28 0.28 0.28 0.28 |
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a__ |Depth of equivalent stress block m 0.011 0.011 0,011 0.011 0011
de |Corresp. effective depth from extreme comp. fiber B T
_ |to centroid of tensile foree in the tensite reinf. m 0441 0.441 0.441 0.441 0.441
Mn__|Nominal resistance kNm 303 303 303 303 303
Mr  [Factored reistance kNin 303 273 303 273 273
Mu __ |Flexual mement kNm 163 259 170 264 264
(5132 |Flexural moment Checking QK 0K QK 0K OK
_|Limits for reinforcement
cfde  |Maximum reinforcement 0.03 0.03 0.03 0.03 0.03
Maximum reinforcement Checking <=0.42 OX OK OK 0K O
f min_|Mimimum reinforeement 0.38% 0.38% 0.38% 0.38% 0.38%
Mimimum relnforcement Checking for RC 0.23% [0) 4 0K 0K 0K 0K
12*Mer |Craking moment kNm 38 88 88 88 88
57332 [Checking Mr>=min(1.2Mcr,1.33Mu) 0K OK OK OK OK
(5.234 |Conetrol of craking by distr. of reinf for RC member- Check? Yes No Yes No No
Existing condition for structrure 1,20r3 1 ] i i 1
dc  |Concr. thickness fro. Tens. fiber to tens. reinf nearest m 0.059 0.059 0.059 0.059 0.059
_Z  |Crack width parameter N/mm 30000 30000 30000 30000 30000
A |Area of coner. with same centroid as tens, Reinf m2 0.020 0.020 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 240 240 240 240 240
X Dist. From compression fiber to centroid m 0.095 - 0.095 - -
jd  |Arm m 0.409 - 0.40% -
Ter |Moment of inertia of the cracked section md 0.002 - 0.002 - -
% |Tensile stress in reinforcement fs = Msls / (As*J.d) Mpa 212 - 221 - -
Checking for control cracking fs<fsa OK N.a OK N.a N.a
_s.108.2 |Shrinkage and temperature Reinfocement {side distribution) |
Areq |Area of required reinf m2 0.0003% 0.00031 0.00031 0.00031 0.00031 |
= Distribution on sides 7 D16 m2 0.00141 0.00141 0.00141 0.00141 0.00141 |
Required Spacing not larger than m 045 0.45 0.45 0.45 045
Checking 0K 0K oK oK OK
SHEAR AND TORSION CHECKING
A Factor indicating diag. cracked coner. to tension T 22 1.8 2.0 1.7 1.7
o |Angle of inclination of diagonal compressive degree 3723 41.98 39.60 43.00 43.00 |
o  |Angle of inclination of transy. teinf. to long. Axis degree 90 90 90 90 90
bv  |Effective web width as minimum web width - in dv m 1,000 1.000 1.000 1.000 1.000
dv  |Effective shear depth m 0.436 0.436 0.436 0.436 0.436
(de - a/2) m 0.436 0.436 0.436" 0436 0.436_ |
5 Spacing of stirrups m 0.600 0.600 0.600 0.600 0600
ncat  |Amount of bars in spacing S bars 3 3 3 3 3
Av  |Shear reinf arca in spacing 8 m2 0.0003 0.0003 0.0003 0.0003 0.0003 |
P |Assume 2.0 20 20 2.0 20
8 Assume degree 36,15 41,31 38.30 42,39 42,39
v |Shear stress in concrete kN/m2 161 281 443 763 763 |
fpo  |Parameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 1116 1116 1116
e, |Strain in tensile reinforeement i.12E-03 1.75E-03 1.36E-03 2.04E-03 2.04E-03
- if ex<0, multiple with reduce factor - - - - -
Strain checking <=2.00E-3 Ok Ok Ok N.G NG
vifc  [Ratio of shear stress and f¢ 0.005 0.009 0.015 0.025 0.025
g Final value 22 1.8 2.0 1.7 1.7}
0 |Final value degree 3723 41.98 39.60 43.00 43.00
Ve |Nominal shear resistance provided by tensile stresses in the concrete kN 428 364 402 EL)! 341
Vs |Shear resistance provided by shear reinforcement kN 130 110 119 106 106 |
Vp__|Component in the direction of the applied shear of the effective P.8 kN 0 0 0 0 | 0 |
| Vil |Vil=Ve+VstVp kN 558 473 521 446 446
VnZ |Vn2 kN 3268 3268 3268 3268 3268 |
Vn |Nominal shear resistance Vn=min{¥ni,¥n2} kN 558 473 521 446 446
Vr  |Factored shear resistance kN 558 426 521 402 402
Vu__ |Shear kN 70 110 193 299 299
(5827 |Shear checking OK OK OK QK OK
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ORB22 Right BRIDGE Design -
DETAIL DESIGN Check -
PIER P1 RIGHT DESIGN Revise |-
%
Assumptions :
1.The Design of the Pier conforms to "Specification for bridge design 22-TCN-272-03" and
AASHTO LRED 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 girder L=21m with link slab
Span length Left 21.05 Right = 2105m
Girder length between bearings Left = 21.05 Right = 21.05m
Bridge width B 12,74 m
Level Table(at center of pier)

___ Top of pier cap ThL 12.870|m -
Top of pier column TcL 10.590|m o
Bottom of upper pier column BucL 10.590|m o
Bottom of pier column BcL -1.000|m
Bottom of upper pilecap BupL -1.000|m -
Bottom of pilecap BpL -2.500|m B
Tip of pile TpL m
Skew angle Ska deg
Ground level GL m .
Maximum water level (H1%) HWL m
Navigation water level (H5%) NWL 000|m
Minimum water Icvel MWL 2.500|m
Average Annual water level AWL 5.500(m
Local scour level (at water level H1%) LsL 0.000|m
Material unit weight
Structural concrete y¢ = 2500 kg/m3 24.50|kN/m3

__ Asphalt concrete ya = 2250 kg/m3 22.10ikN/m3
Soil - ground v, = 1800 kg/m3 17.70{1N/m3
Saturated soil Yss = 800 kg/m3 7.80(kN/m3
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11 PIER DIMENSIONS. " )
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Pier Dimensions Table
Notation Dimensions Value Notation Dimensions Value
Transverse direction (m) Longitudinal direction (m)
* Bearing distribution Dist. from bearing to pier c.line _
nbear |Number of bearing 5.00 el Girder 1 5.10
S0 Bearings spacing 2.55 e2 Girder 2 2.55
e3 Girder 3 0.00
= Girder 4 -2.55
5 Girder 5 -5.10
o Bearing pedestal Width 0.65 * Anchorage block Widih 0.40
Length 0.55 Length 1,00
. Height 0.15 Height 0.52
- Number 10.00 Number 4.00
* Pier Cap )
Hxl |Haunch 1 height 1.48 xd Pier cap width 1.40
Hx2 |Haunch 2 height 0.80 GL Left bearing to pier ¢.line 1.200
Hx Pier cap height 2.28 GR  |Right bearing to pier c.line 1.200
Xn}  |Haunch width 349 )
Xn0 |Botiom of pier cap width 5.50 He Curtain wall height 1.20
__ Xnt  |Top of pier cap width 12.48 tc Curtain wall thickness 0.15
- *  |Pler Colunmn o
_tn Pier column width 5.50 td Pier column thichness 140
Htt  |Pier column height 11.59 Rv Round nose radius 0.70
tnb Upper pier column width 0.00 tdb Upper pier column thichness 0.00
Htb  |Upper pier column height 0.00 Rvb  |Upper round nose radius 0.00
Ht  |Column height 11.59 -
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Notation Dimensions Value Notation Dimensions Value
Transverse direction (m) Longitudinal direction (m)
* | Pile Cap ' ‘
Bn Pile cap width .00 Bd Pile cap length 5.50
Hb Pile cap depth 1.50
Bn!l [Transverse cantilever 1.25 bdl Long. Cantilever 2.05
Bnb  |Upper pile cap width 0.00 Bdb  |Upper pile cap length 0.00
Hbb  [Upper pile cap depth 0.00
1.Pier Selfweight
Item Volume | Vertical Longitudinal Transversal
Fy Fux Arm.gx M, Fyuy Arm.gy M,
(m3) (kN) (kN}) (m) (kNem) (kN) {m) (kN*m)
_Bearing pedestal 0.54 13.1
Bearing devices 50.0
Anchorage block 0.84 20.5
Pier Cap 70.25 1721.1
‘Curtain wall 0.50 12.1
Upper pier column 0.00 0.0
Pier Column 84.37 2067.0
Upper pilecap 0.00 0.0
PileCap 66.00 1617.0
Shear key 0.00 0.0
Total at bottom of Column 3883.9 B
Total at bottom of pilecap 5500.9

2.Soil on pilecap

Item Volume | Vertical Longitudinal Transversal
Fy Fux Arm.gx M, Fuy Arm.gy M,
(m3) (kN) (kN) (m) (kN+m) (kN) {m) (KNem)
Soil on pile cap 146.15 2586.8
‘Total at bottom of Column o
Total at bottom of pilecap 2586.8
3.Buoyancy on pier
Casel: Maximum water level (HI%)
Item Volume | Vertical Longitudinal Transversal
Fy Fux Arm.yy M, Fuy Arm.yy M,
(m3) (kN) (kN) (m) (kNem) (kN) (m) (kN*m)
Upper pier column 0.00 0.0 - o
Pier Column 58.02 -569.1
Upper pilecap 0.00 6.0 _
PileCap 66.00 -647.5 -
Shear key 0.00 0.0
Total at bottom of Columin -569.1
Total at bottom of pilecap -1216.6
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Case2: Minimum water level (Hmin)

Item Volume | Vertical Longitudinal Transversal

Fy Fax Arm.yx M, Fay Armyy M,

(mn3) (kN) (kN) gm) (kNom) (kN) (m) (kKNem)

Upper pier column 0.00 0.0
Pier Column 25.48|  -249.9 B
Upper pilecap 0.00 0.0
PileCap 66.00 -647.5
Shear key 0.00 0.0
Total at bottom of Column -249.9
Total at bottom of pilecap -897.4
Case3: average Annual water level
Item Volume | Vertical Longitudinal Transversal

Fy Fux Arm.yx M, Fuy Arm.yy M,

(m3) (kN) (kN) {m) (kN+m) (kN) {m) (kN+*m)

Upper pier column 0.00 0.0
Pier Column 47.32 -464.2
Upper pilecap 0.00 0.0
PileCap 66.00 -647.5 L
Shear key 0.00 0.0
Total at bottom of Column -464.2
Total at bottom of pilecap -1111.6

Stream Pressure

° ot r—‘m’l
lf 1 1 1 1 l 1 l a 0% ot i Water Surface
E_ . ) )‘p 0 _?_..-———- = - ier Debris Raft
Iongliudinal axia of pler S—— Bed Level
1

Stream pressure data ‘

Angle between direction of flow and long. axis of pier g B

Design velocity of water at H1% V1% o

Design velocity of water at minimum water level Vmin -

Design velocity of water at average annual water level Vannual

Longitudinal axis of pier pL=5.14x 10* CpV?

Type of pier colum: "1:Semicircular - nosed pier"; "2:Square - ended pier"; 1 B
_ "3:Debris lodged against the pier *; "4:Wedged - nosed pier with nose angle 90deg or less” o
_ Drag coefficient Cp 0.70] B

Stream pressure at H1% pL1% 0.44 [kN/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 lodged against pier B
__ Drag coefficient Cp 0.50 .

Height of debris raft A 2.0|m

Width of debris raft B 14.0|m i
_ Area of debris raft Area 14.0|m?2 )
~_ Stream pressure due to driftwood raft at H1% pLdebris 0.32 [kN/m2

Equivalent force Fhdebris 4.4[kN

Lateral axis of pier pT=5.14x 10 C V?
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Drag coefficient ICL 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
Casel: Maximum water level (H1%)
Item Exposed | Vertical Longitudinal Transversal
height Fy Fux | Armagy M, Fay | Armagy M,
(m) (kN) (kN) (m)| {kNem) &Ny | (m) (kN+m)
Upper pier Column 0.00 0.0 11.6 0.0 0.0 11.6 0.0
Pier Column 7.97 0.0 4.0 0.0 4.9 4.0 19.7
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 49 19.7
Upper pier Column 4,00 0.0 13.1 0.0 0.0 13.1 0.0
Pier Column 7.97 0.0 5.5 0.0 4.9 5.5 27.1
Upper pilecap 0.00 0.0 1.5 0.0 0.0 1.5 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 4.9 27.1
- Additional stream pressure due to driftwood raft
Item Exposed | Vertical Longitadinal Transversal
height Fy Fux Arm.gx M, Fuy Arm.gy M,
(m) (kN) (kN) (m) (KNem) (kN) (m) (kN+m)
Pier Column 0.0 4.4 3.0 352
Total at bottom of Column 0.0 4.4 35.2
Pier Column | 0.0 4.4 9.5 419
Total at bottom of pilecap 0.0 4.4 41.9
Case2: Minimum water level (Hmin)
Item Exposed | Vertical Longitudinal Transversal
_height Fy Fux Arm.gx M, Fuy Arm.gy M,
(m) (kN) (kN) (m) (kNem) (kN) (m) (kN-m)
Upper pier Column 0.00 0.0 11.6 0.0 0.0 11.6 0.0
Pier Column 3.50 0.0 1.8 0.0 0.3 1.8 0.5
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 4.3 2.5
Upper pier Column 0.00 0.0 13.1 0.0 0.0 13.1 0.0
Pier Column 3.50 0.0 3.3 0.0 0.3 3.3 0.9 ,
Upper pilecap 0.00 0.0 1.5 0.0 0.0 1.5 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 0.3 0.9
Case3: average Annual water level
Item Exposed | Vertical Longitudinal Transversal
height Fy Fux Arm.yx M, Fyy Arm.yy | M,
{m) (kN) &N) (m) (kNem) (kN) (tn) (kNem)
Upper pier Column 0.00 0.0 11.6 0.0 0.0 11.6 0.0
Pier Column 6.50 0.0 3.3 0.0 4.0 3.3 13.1
Upper pilecap 0.00 0.0 0.0 0.0 0.0 0.0 0.9
Total at bottom of Column 0.0 0.0 4.0 13.1
Upper pier Column 0.00 0.0 13.1 0.0 0.0 13.1 0.0
Pier Column 6.50 0.0 4.3 0.0 4.0 48 192
Upper pilecap 0.00 0.0 1.5 0.0 0.0 1.5 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 4.0 19.2
5.Wind Loads 3.000
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Wind loads data

Pp = 0.0006 V2 Cy 2> 1.8 (kN/m2)

Reference standard "Wind region TCVN 2737-1995"
Wind region (I, 11, IIL, IV} at bridge location 14
3 second gust wind velocity with 100 years return period Vb 53.0im/s
Type of terrain at bridge location 1
"1:exposed area";' 2: forest, houses, ... with height 10m"; "3:houses area..with height>10m"
___ Average elevation of pier upper ground or water plane level Hele_p 7.9(m
Correct coeflicient 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 Py 2,60 {kN/m2
At Maximum water level (HI%)
Item Exposed | Vertical Longitudinal Transversal
height Fy Fux Arm.gy M, Fuy Arm.yy M,
(m) (kN) (kN) (tn) (kN-m) (kN) (m) (kNem)
Curtain wall 1.20 0.9 14.5 13.6 4.4 14.5 63.3
Pier Cap 2.28 74.1 12.7 942.9 8.3 12.7 105.8
Upper pier Column 0.00 0.0 8.0 0.0 0.0 8.0 0.0
Pier Column 3.62 51.8 9.8 506.9 13.2 9.8 129.0
Upper pilecap 0.00 0.0 8.0 0.0 0.0 8.0 0.0
Total at bottom of Column 126.8 1463.4 25.9 298.1
Curtain wall 1.20 0.9 16.0 15.0 4.4 16.0 69.8
Pier Cap 2.28 74.1 14.2 1054.0 8.3 14.2 118.2
Upper pier Column 0.00 0.0 9.5 0.0 0.0 9.5 0.0
Pier Column 3.62 51.8 11.3 584.6 13.2 11.3 148.8
Upper pilecap 0.00 0.0 9.5 0.0 0.0 9.5 0.0
PileCap 0.00 0.0 9.5 0.0 0.0 9.5 0.0
Total at bottom of pilecap 126.8 1653.6 25.9 336.9
At Minimum water level (Hmin)
Item Exposed | Vertical Longitudinal Transversal
height Fy Fux Arm.yx M, Fyuy Arm.y M,
(m) (kN) (kN) (m) (kN+m) (kN) (m) {kNem)
‘Curtain wall 120 0.9 14.5 13.6 4.4 14.5 63.3
Pier Cap 2.28 74.1 12.7 942.9 8.3 12.7 105.8
Upper pier Column 0.00 0.0 3.5 0.0 0.0 3.5 0.0
Pier Column 8.09 115.8 7.5 873.9 29.5 7.5 222.5
Upper pilecap 0.00 0.0 3.5 0.0 0.0 3.5 0.0
Total at bottom of Column 190.8 1830.4 42.2 39L5
Curtain wall 1.20 0.9 16.0 15.0 4.4 16.0 69.8
Pier Cap 2.28 74.1 14.2 1054.0 8.3 14.2 118.2
Upper pier Column 0.0 0.0 3.0 0.0 0.0 5.0 0.0
Pier Column 8.09 115.8 9.0 1047.7 29.5 9.0 266.7
Upper pilecap 0.00 0.0 5.0 0.0 0.0 5.0 0.0
PileCap 0.00 0.0 5.0 0.0 0.0 5.0 0.0
Total at bottom of pilecap 190.8 2116.7 42.2 454.8
At average Annual water level
Item Exposed | Vertical Longitudinal Transversal
height Ey Fux Arm.yy M, | Fuy Arm.yy M,
(m) (kN) (kN) (m) (kNem) (kN) (m) {(KN+m)
Curtain wall 1.20 0.9 14.5 13.6 4.4 14.5 63.3
Pier Cap 2.28 74.1 12.7 042.9 8.3 12.7 105._8_
Upper pier Column 0.00 0.0 6.5 0.0 0.0 6.5 0.0
Pier Column 5.09 72.9 9.0 659.2 18.6 9.0 167.8
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Upper pilecap | 0.00 0.0 6.5 0.0 0.0 65 00
Total at bottom of Column 147.9 1615.6 31.2 336.8
Curtain wall 1.20} 0.9 16.0 15.0 4.4 16.0 69.8
Pier Cap 2.28 74.1 142|  1054.0 8.3 14.2 1182
Upper pier Column 0.00 0.0 8.0 0.0 0.0 8.0 0.0
Pier Column 5.09 72.9 10.5 768.5 18.6 10.5 195.6
Upper pilecap 0.00 0.0 8.0 0.0 0.0 3.0 0.0
PileCap 0.00 0.0 8.0 0.0 0.0 80| 00
Total at bottom of pilecap 147.9 1837.5 31.2 ' 383.7

6.Vessel Collision

Vessel collision load data

Class of navigable waterway; (Enter: "No" incase there is no vessel) NO
Design vessel tonnage Self-propelled vessel 0.0[DWT
Towed barge 0.0|DWT
Dimensions of design vessels: ) B
Self-propelled vessel Maximum length (LOA) m
Maximum breadth m
) Laden draught m
__ Towed barge Maximum length (LOA) Ofm
Maximum breadth Ojm .
Laden draught Ofm N
Mean annual stream velocity Vs [fmv/s -
__ Design impact velocity Self-propelled vessel Vs+2.5 m/s
Towed barge Vs+1.6 m/s
Ship Collision force on pier Py = 1.2e5*V*sqrt(DWT)
Equivalent static vessel impact force Ps 0[kN
Vessel displacement tonnage M 40|Mg
_ Underkeel clearance T 1.5|m
_ Hydrodynamic mass coefficient ~Ch 0.00) o
Vessel collision energy, KE = 500. Ch. M, VA2 KE 0.0E-+00]Joule
Ship bow damage length, a = 1.54¢3 . (KE/Ps) as 0.0{mm
Towed barge Collision force on pier Pb = 6ed.ab
Equivalent static vesse] impact force Pb 0|kN
Vessel displacement tonnage M 20|Mg
Underkeel clearance T 1.5m ~
Hydrodynamic mass coefficient Ch 0.00 B
Vessel collision energy, KE = 500. Ch. M. V"2 KE 0.0E+00|Joule B
Barge bow damage length, a = 3100. [sqrt(1+1.3e-7*KE)-1] ab 0.0|mm
Vessel collision is applied for pier P1 or P2
The values here are taken from whole bridge model analysis (refer to annex)
Item Height | Vertical Longitudinal Transversal
Fy Fux Arm.yyx M, Fuy Arm.yy M,
(m) (kN) (kN) (m) (KN+m) (kN) (m) (kKNm)
Pier column 6.50 173.0 6.5 1447.0 404.0 6.50 3310.0
Total at bottom of Column
Pier column | 8.00 173.0 8.0 1794.0 404.0 8.00 4111.0
Total at bottom of pilecap 173.0 1794.0 404.0 4111.0

For substructure design, equivalent forces shall be applied separately as follows:
-100% of design impact force in a direction parallel to the alignement of the centerline of the navigable channel
- 50% of design impact force in a direction normal to the alignement of the centerline of the navigable channel

JRB22_Piet Right..x]s - sheet:Data & Loads Page:7/14



7.Yehicular Collision Force

"1:yes"; "0:no”

[

Item Height | Vertical Longitudinal Transversal
Fy Fux Arm.py M, Fry Arm.yy M,
(m) (kN) (kN) (m) (kNem) (kN) (m) (kNm)
Pier column 16.32 0.0 16.3 0.0 (.0 16.32 - 0.0
Total at bottom of Column 0.0] 0.0 0.0 0.0
Pier column | 17.82 0.0 17.8 0.0 0.0 17.82 0.0
Total at bottom of pilecap 0.0 ' 0.0 0.0 | 0.0
1V, SUPERSTRUCTURE LOADS
1.Dead Loads
Left side Span
Item Volume | Vertical Longitudinal Transversal
Fy Fux ~ Armugg M, Fry Arm.yy M,
(m3) (kN) (kN) (m) (kN+*m) (kN) (m) (kN+*m)
Stagel (DC) '
Girders 60.30 738.7 1.200 -886.4
Diaphragm 7.41 90.8 1.200 -108.9
Precast plank 12,22 149.7 1.200 -179.7 L
Deck slab 53.51 655.5 1.200 -786.6
Total at bottom of Column 1634.7 -1961.6
Total at bottom of pilecap 1634.7 -1961.6
Stage2 (DW) B o
Pavement 20.73 229.0 1.200 -274.8
Parapet + railing 248.9 1.200 -298.6
Lighting post + mis. 21.0 1.200 -25.2
‘Total at bottom of Column 498.9 -598.7 _
Total at bottom of pilecap 498.9 -598.7
Right side Span
Item Volume | Vertical Longitudinal Transversal
Fy Fux Arm.gy M, Fuy Arm.yy M,
{n3) (kN) &N) (m) (kN-m) (kN) (m) (kN+m)
Stagel (DC)
Girders 60.30 738.7 1.200 386.4
Diaphragm 7.41 90.8 1.200 108.9
Precast plank 12.22 149.7 1.200 179.7
Deck slab 53.51 655.5 - 1.200 786.6
Total at bottom of Column 1634.7 1961.6
Total at bottom of pilecap 1634.7 1961.6
Stage2 (DW)
Pavement 20.73 229.0 1.200 274.8
Parapet + tailing 248.9 1.200 298.6
Lighting post + mis. 21.0 1.200 25.2
‘Total at bottom of Column 498.9 598.7
Total at bottom of pilecap 498.9 598.7
2.Live Load
Live load data
Design Truck Pl 35.0(kN o
P2 145.0[kN
P3 145.0|kN
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Design Tandem "~ Pl 110.0]kN
_ _ P2 110.0]kN
Design Lane Load P, N 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 3.0(lanes
Multiple presence factor m 0.85
Dynamic load allowance (1+1M)
Deck joint - all limit states 1.75
Other structure - all limit states (except fatigue) 1.25
Design Truck Design Tandem
P T T TS
()
4.3m " 43t093m
Pl P2 P3 P1 P2
Design Lane Load
9.3 kN/m

b
T T T T A T T (T T TR I TR R TH AT 111] III-,IHI TIHTITHEITI
Transverse Distribution

__ Distance from wheel axis to inner face of curb and bewteen wheel axis ,
In general case ei 1.20 m s 0.60|m
For deck overhang design ¢i 1.50 m cs 0.30|m
Distance between wheels el 1.80[m
Design lane width _ WL 3.60|m
o el 0.00|m
e2 1.80|m
Curb width we 0.50|m
Transverse excentricity of design vehicle 1 - general case exl 4.37
Transverse excentricity of design vehicle 2 ex2 1.37
Transverse excentricity of design vehicle 3 ex3 -1.63
Transverse excentricity of design vehicle 4 oxd -4.63
Transverse Fxcentricity of design vehicle et -0.13|m
W, WL

e2,e0 pelleiyel p€8

ret 3

\ 4 ¥ Y 11}
—> MmO O T

Longit_udinal Distribution

Casela: 1'Truck + 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: 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 P1 Aleft P3 2 Pl Aright
Casela 10.53 1.00 0.80} 0.59 10.53
Caselb: 0.91 10.53 1.00 0.80 10.53
CaseZa:* 1.00 0.80 0.59 10.53 -0.12 -0,33 0.00 10.53
Case2b: -0.01 0.20 0.40 10.53 1.00 0.80 0.59 10.53
Case3a: 10.53 1.00 0.94 10.53
Caselb: 1.06 10.53 1.00 10.53
* 2 Trucks in right span ‘
Truck + Lane load
P3 P2 Pl
_n-m-n-lJlLilllﬂI_ﬂﬂlﬂﬂﬂ})fimm“
l]]]I{I]]Tﬂ]]I[ﬂ!}]]]I[I T T T T T T T TTT ALY
Lleft I Lright
— e —— L"-/
2Trucks + Lane load
Tandem + Lane load
P2 Pl
P,
(AT TR ill ITETRRNLEI AR, AT [HE BTN
[ m
R
R Lright _
For 1 fruck or tandem: Reaction = [(Pi* yi)*(1+1M) + PL*A]*nlane*m
For 2 trucks: Reaction = 0.9%* [(Pi* yi)*(1+IM) + PL*A]*nlane*m
i Loaded Lane m= 120
Ttem Reaction | Reaction | Vertical Longitudinal Transversal
left l‘ight FV FHX Arm-}]x My F}IY Arm-“y Mx
(kN} (kN) (kN) (kN) (m) (kNem) (kN) () (kKN-m)
Casela: 117.5 539.1 656.5 505.9 3276.1
Caselb: 3153 376.7 692.1 73.7 34534
Case2a: 105.7 397.8 503.5 350.5 25123
Case2b: 161.9 485.2 647.0 388.0 3228.8
Case3a: 117.5 438.1 555.5 3347 277120
Caselb: 291.9 282.5 574.3 -11.3 2865.9
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| 277 Loaded Lane m= 100
Item Reaction | Reaction | Vertical Longitudinal Transversal
Jeft right Fy Fix | Armgg | M, Fyy | Armagy M,
(kN) (kN) (kN) (kN) {m) {kN+m) (kN) {m) (kN*m)
Casela: 195.8 898.5 1094.2 343.2 3318.9
Caselb: 525.5 6279 1153.4 122.8 4025.5
Case2a: 176.2 662.9 839.1 584.1 2928.5
Case2b: 269.8 808.6 1078.4 646.6 3763.7
Case3a: 195.8 730.1 925.9 641.2 3231.2
Case3b; 486.4 470.8 957.2 -18.8 3340.7
o |Loaded Lane m=__ 0.85
Hem Reaction | Reaction | Vertical Longitudinal Transversal
left right Fy Fax Armayx M, Fuy Arm.gy M,
(kN) (kN) (kN) (kN) (m) (kN-m) (kN) {m) (kN-m)
Casela: 249.6 1145.5 1395.1 1075.1 2776.3
Caselb: 670.1 800.6 1470.6 156.6 2926.6
CaseZa: 224.6 8452 1069.9 744.7 21291
Case2b: 3440 1031.0 1375.0 824.4 2736.2
Case3a: 249.6 930.9 1180.5 817.5 2349.1
Case3b: 620.2 600.2 1220.4 -24.0 2428.7
. oaded Lane m=  0.65
Item Reaction | Reaction | Vertical Longitudinal Transversal
left right Fy Fux Arm.yx M, Fruy Arm.yy M,
(kN) (kN) (kN) (kN) (m) (kNem) (kN) (m) {(kN+m)
Casela: 254.5 1168.0 1422.5 1096.2 697.0
Caselb: 683.2 816.3 1499.5 159.7 734.7
Case2a: 229.0 861.8 1090.9 759.3 5345
Case2b: 350.7 1051.2 14019 340.6 687.0
Case3a: 254.5 949.1 1203.6 833.5 589.8
Case3b: 632.4 612.0 1244 4 -24.5 609.7
Item Vertical Longitudinal Transversal
Live Load Fy Fux Arm.gy M, Fuy Ari.gy M,
(kN) (kN) {m) {(kN-m) (kN) {m) (kN+m)
Total at bottom of Column 1078.4 0.0 0.0 646.6 0.0 0.0 3763.7
Total at bottom of pilecap 1078.4 0.0 0.0 646.6 0.0 0.0 3763.7
Pedestrian Load
Item Reaction | Reaction | Vertical Longitudinal Transversal
left right Fy Fux Arm.gx M, Fuy Arm.gy M,
(kN) (kN) (kN) (kN) (m) (kN-m) (kN) (m}) (kNem)
1side 0.0 0.0 0.0 0.0 0.0 o
2side 0.0 0.0 0.0 0.0 0.0
3.Centrifugal Force
Centrifugal force data CE=n*m?* {Axle weights) * C
~_Axle weights of design Truck P 325.0(kN
_ Number of loaded lanes n 3.0|lanes
i m 0.85 o
Factor, C = (4/3)* V*2/ (g*R) C 0.0]kN
Highway design speed A 11.1|m/s
Radius of curvature of traffic lane R -lm B
Centrifugal force CE 0.0]kN
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Item From Vertical Longittidinal Transversal
__surface Ey Fux Arm.gy M, Fuy Arm.yy M,
(m) kN) (kN) {m) (kN+m) (kN) (m) (kNem)
Centrifugal force 1.80
Total at bottom of Column 0.0 15.981 0.0
Total at bottom of pilecap 0.0 17.481 0.0
4.Braking Force
Braking force data
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 Brl 207.19(kN
Br2 = 5%*(design truck + 9.3*Lbridge)*n*m Bi2 119.70|kN
Br = max{Br1, B12) Br 207.19]kN
Item From Vertical Longitudinal Transversal
surface Fy Fux Arm.gx M, Fuy AriMuygy M,
Take 50 % (m) (kN) (kN) {m) (kN-m) (kN) (m) (kKNem)
Braking force 1.80
Total at bottom of Column 103.6 15,981 1655.5
Total at bottom of pilecap 103.6 17.481 1810.9
5.Uniform Temperature
Uniform temperature data
Installing temperature 10 27.0|deg o
_ Maximum temperature 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 Thetmal Expansion o 1.08E-05
Strain due to minus temperature er 1.84E-04
___ Span length from longitudinal center of inter-span Lsp 0.1im
Displacement along girder As 9,18E-06|m
Horizontal force applies to top of pier: Fhx =(3.E.I) . As /H3 Fhx 0lkN -
B 27691 |MPa
I 1.126m4
Item From Vertical Longitudinal Transversal
surface Fy Fux Arm.gy M, Fyy Arm.yy M,
{m) (kN) (kN) (tn) (kN+m) (kN) (m) (kNem)
Total at bottom of Column 0.3 14,02 4.5
Total at bottom of pilecap 0.3 15.52 5.0
6.Creep & Shrinkage
Creep & shrinkage data
Strain due to creep & shrinkage Scs 1,73E-04 )
Displacement along girder As 8.64E-06|m B
Horizontal force applies to top of pier Fhx 0]kN
Item From Vertical Longitudinal Transversal
surface Fy Fux Arm.gx M, Fuy Arm.gy M,
{m) (kN) (kN) (m) (KNem) (kN) (m} (kN+m)
‘Total at bottom of Column 0.3 14.02 4.2 B
‘Total at bottom of pilecap 0.3 15.52 4.7
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7.Wind on Structure

Wind loads data Pp = 0.0006 V2 Cy> 1.8 (kN/m2)
Average elevation of deck girder upper ground or water plane level Hele g 11.8|m
___ Correct coefficient for wind zone and elevation of pier S 1.10
__Design wind speed V = 8*Vb A 58.2|m/s
Overall width between handrails b 12.7|m j
Superstructure height including solid parapet d 3.03jm
b/d 421
__ Obstacle coefficient for pier Cd 1.36
Wind pressure on pier Py 2.77|kN/m2
Item Exposed | Vertical Longitudinal Transversal
height Fy Fux Arm.gx M, Fuy Arm.yy M,
(m) (kN) (kKN) (m) (kNe=m) (kN). (m) (kNem)
Supetstructure 3.03 44.1 15.4 678.4 176.4 154 2713.7
Total at bottom of Column 44.1 678.4 176.4 2713.7
Superstructure | 3.03 44.1 16.9 744.6 176.4 16.9 29783
Total at bottom of pilecap 44.1 744.6 176.4 2978.3

8.Wind on Vehicle

For strength combination III, wind loa
speed 25m/s). Wind load on vehicular
Wind load on vehicular in longitudinal

d on vehicular and on structure have to simultaneously consider (wind
in tranversal direction, is 1.5 KN/m at 1.8m height from asphalt surface.
direction is 0.75 kN/m at 1.8m height from asphalt surface.

Item Vertical Longitudinal Transversal
FV FHX Arm-Hx My FIIY Arm.ny Mx -
(kN) (kN) (m) (kNem) (kN) (m) (kN-m)
Superstructure 15.8 17.8 280.7 31.6 17.8] 561.4
Total at bottom of Column 15.8 280.7 3.6 5614
Superstructure 15.8 i9.3 304.4 31.6 193]  608.8
Total at bottom of pilecap 15.8 304.4 3.6 608.8
9.Earth Quake N/A
Earth Quake data
_ Acceleration coefficient A 0.0580|g B
Seismic zone Sz ) B
Soil profile type: according to geological data survey I
Coefficnt site S 1.00[
Bridge importance category: " Licritical”; "2:essential"; "3:other" IC 3|other
Response Modification Factor o
Column 1.0 -
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 Vertical Longitudinal Transversal
Fy Fux Arm.yx M, Fuy Arm.gy M,
(k) (kN) (m) (KN-m) (kN) (m) (kNem)
Total at bottom of Column
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Total at bottom of pilecap
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b.LOAD COMBINATIONS
1.LOAD COMBINATIONS
Loads at Bottom of Column
' Longitudinal Transvesal
Loads Sign . Fy Fux My Fyy Mx
{(kN) (kN) (kNem) (kiN) {kN+m)
Superstructure Loads ‘
1.Stagel - Dead Load DC 3269 0
2.Stage2 - Pave.+Parapet+Railing+Mis. DW 998 0 o
3.Live Load LL 1078 647 3764
4.Pedestrian LL 0 0 0
5.Centrifugal force CE 0 0
6.Braking force BR 104 1656
7.Uniform temperature TU 0 5
8.Creep and Shrinkage CR&SH 0 4 . -
9.Wind pressure on superstructure WS 44 678 176 2714
10.Wind pressure on vehicles WL 16 281 32 561
11.Earthequake
_a - Longitudinal direction EQ 0 0 ]
b - Transverse direction EQ 0 0
Substructure Loads
1.Pier selfweight DC 3884
2.50il on pile cap EV 0 _
~ 3.Bouyancy on pier o
a - Maximum water level WA -569
b - Minimum water level WA 250
¢ - Average annual water level WA -464
4.Stream pressure
a - Maximum water level WA 0 0 9 55
b - Minimum water level WA 0 0 0 0
¢ - Average annual water level WA 0 0 4 13
5.Wind pressure
a - Maximum water level WS 127 1463 26| 298
b - Minimum water level WS 191 1830 42 392
¢ - Average annual water level W8 B 148 1616 31 337
6.Vessel collision force B
__a- Longitudinal direction Ccv 0 0
b - Transverse direction CcvV 0 0
7.Vehicular collision force
a - Longitudinal direction CT 0 0 o
b - Transverse direction CT 0 0
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‘Loads at Bottom of Pilecap

Loﬁgitudinal Transvesal
Loads Sign Fy Fux My Fry Mx
(kN) (kN) (kNem) (kN) (kNem)
Superstructure Loads - ‘
1.Stagel - Dead Load DC 3269 0 B
2.Stage2 - Pave.+Parapett+Railing+Mis. DW 998 0
3.Live Load LL 1078 647 3764
4 .Pedestrian LL ' 0 0 0
5.Centrifugal force CE 0 0
6.Braking force BR 104 1811 '
7. Uniform temperature TU 0 5 -
8.Creep and Shrinkage CR&SH 0 5
9. Wind pressure on supetsiructure WS 44 745 176 2978
10, Wind pressure on vehicles WL 16 304 32 609
11.Earthequake
a - Longitudinal direction EQ ' 0 0
b - Transverse direction EQ 0 0
Substructure Loads :
1.Pier selfweight DC 5501
2.50il on pile cap EV 2587
3.Bouyancy on pier B
a - Maximum water level WA -1217 -
b - Minimum water level WA -897
¢ - Average annual water level WA -1112
 4.Stream pressure N
 a- Maximum water level WA 0 0 9 62
b - Minimum water level WA 0 0 0 1
¢ - Average annual water level WA 0 0 4 19
5.Wind pressure
a - Maximum water level W§ : 127 1654 26} 337
b - Minimum water level W3 191 2117 42 455
¢ - Average annual water level WS 148| 1837 31 384
~ 6.Vessel collision force
a - Longitudinal direction cv 173 1794 o
b - Transverse direction 194 7 404 4111
7.Vehicular collision force
a - Longitudinal direction CT 0 0 -
b - Transverse direction CT 0 0
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I.oad Factors and Load Combinations

Loads Sign Strla Strlb Str2a Str2b Str3a Str3b
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
2.5tage2 - 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.Centrifuigal force CE 1.75 1.75 - - 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 8.00 0.50 0.50 0.50 0.50 5.00
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 DC 1.25 0.90 1.25 0.90 1.25 0.90
2.80il 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
¢ - Average annual WL WA
4.Stream pressure A
a - Maximum water level WA ) 1.00 1.00 1.00
b - Minimum water level WA 1.00 1.00 1.00 B
¢ - Average annual WL WA L
5.Wind pressure
a - Maximum water level WS - - 1.40 0.40
b - Minimum water level WS - - 1.40 0.40 o
¢ - 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 - - - - - -

Load Factors and Load Combinations
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Loads Sign Serl Extia | Extlb | Extle | Extid
10 11 12 13 14
Superstruciure Loads '
1.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 supetst, WS 0.30 - - - -
10.Wind pressure on vehicles WL 1.00 - - - .
11.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
Substructure Loads
1.Pier selfweight DC 1.00 125 0.90 1,25 0.90
2.80il on pile cap EV 1.00 1.35 0.90 1.35 0.90
3.Bouyancy on pier
a- Maximum water level WA
b - Minimum water level WA 1.00
 c- 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 0.30 - - - -
¢ - Average annual WL WS - - - - |
6.Vessel collision force
- a - Longitudinal ditection cv - - - - - ]
b - Transverse direction CV - - - - -
7 Vehicular collision force
a - Longitudinal direction CT - - - - -
b - Transvetse direction CT - - - - -
Load Factors and Load Combinations
Loads Sign Ext2a Ext2b Ext2e Ext2d Printeclﬂ/zo /2013
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15 16 17 18
Superstructure Loads
_1.Stagel - Dead Load DC 125 0.90 125 0.90 o
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 B
5.Cenirifugal 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 - - - - B
8.Creep and Shrinkage CR&SH - - - -
9. Wind pressure on superst. WS - - - -
10.Wind pressure on vehicles WL - - - -
11.Earthequake
 a- Longitudinal direction EQL - - - - .
b - Transverse direction EQT - - - -
Substructure Loads
1.Pier selfweight DC 1.25 0.90 1.25 0.90
2.80il on pile cap EV 1.35 (.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
b - Minimutm water level WA o
¢ - Average annual WL WA 1.00 1.00 1.00 1.00 e
5.Wind pressure
a - Maximum water level WS - - - - _
b - Minimum water level WS - - - -
¢ - Average annual WL WS - - - -
~ 6.Vessel collision force
a - Longitudinal direction CcV
b - Transverse direction Cv
~7.Vehicular collision force
. a- Longitudinal direction CT 1.00 1.00 1.00 1.00 ]
b - Transvetse direction CT 1.00 1.00 1.00 1.00

Load Combinations at Bottom of PierColumn
File;ORB22_Pier Right..xls - sheet:Load Combinations
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Longitudinal Transvesal
No Combinations 3}  Sign Fy F[lx My Fuy Mx
(kN) (kN) (KN-m) (kN) (kNem)

1 Strength 1a Strla 12076 184 4065 0 6587
2 Strength 1b Strlb 8405 182 4033 9| 664l
3 Strength 2a Sir2a 10188 329 3517 306 4348
4 Strength 2b Str2b 6517 240 3003 293 4271
5 Strength 3a Str3a 11644 250 4396 119 6885
6 Strength 3b Str3b 7973 226 4269 122 6902
7 Service 1 Serl 8980 190 3344 97 5257
8 Extreme la EQL Extla 10513 52 1151 4 1895
9 Extreme 1b EQL Extlb 7162 52 1151 4 1895
10 Extreme l¢ EQT Extlc 10513] 52 1151 4 1895
1 Extreme 1d EQT Extld 7162 52 1151 4 1895
12 Extremo 2a CTL Ext2a 10513 52 1151 4 1895
13 Extreme 2b CTL Ext2b 7162 52 1151 4 1895
14 Extreme 2¢ CTT Ext2¢ 10513 52 1151 4 1895
15 Extreme 2d CTT Ext2d 7162 52 1151 4 1895

Load Combinations at Bottomn of PileCap

Longitudinal Transvesal
No Combinations Sign Fy Fux My Fuy Mx

(kN) (kN) {(kN-m) (kN) {kNem)
1 Strength la Strla 16942 184 4341 0 6587
2 Strength 1b Stelb 11541 182 4305 9 6649
3 Strength 2a Str2a 15054 329 4011 306 4807
4 Strength 2b Str2b 9653 240 3362 293 4704
5 Sirength 3a Strla 16510 250 4771 119 7064
6 Strength 3b Str3b 11109 226 4607 122 7078
7 Service 1 Serl 12536 190 3630 97| 5403
8 Extreme la EQL Extla 15379 52 1229 4 1901
9 Extreme 1b EQL Extlb 10298 52| 1229 4 1901
10 Extreme lc EQT Extlc 15379 52 1229 4 1901
11 Extreme 1d EQT Extld 10298 52 1229 4 1901
12 Extreme 2a CTL Ext2a 15379 52 1229 4 1901
13 Extreme 2b CTL Ext2b 12471 52 1229 4 1901
14 Extreme 2¢ CTT Ext2c 15379 52 1229 4 1901
15 Extreme 2d CIT Ext2d 10298 52 1229 4 1901

Printed:7/20/2013
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  |ltem. Eng. Date Sign.
ORB22 Right BRIDGE Design -
DETAIL DESIGN Check -
PIER P1 RIGHT DESIGN Revise -
©-PIER CAP ANALYSIS -
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Stagel - Dead load

Load: Girders Gl G2 G3 G4 G5 G6 G7
Left side Reactions (kN) 147.7 147.7 147.7 147.7 147.7 147.7 L
Right side Reactions (kN) 147.7 147.7 147.7 147.7 147.7 147.7
Total reactions both side (kN) 295.5 295.5 295.5 295.5 295.5 295.5 0.0

Load: Diaphragm Gi G2 G3 G4 G5 G6 G7
Left side Reactions (kN) 18.2 18.2 18.2 18.2 18.2 18.2
Right side Reactions (kIN) 18.2 18.2 18.2 18.2 18.2 18.2
Total reactions both side (kN) 36.3 36.3 36.3 36.3 36.3 36.3 0.0

Load: Precast plank G1 G2 G3 G4 G5 G6 G7
Left side Reactions (kN) 29.9 29.9 29.9 29.9 299 29.9 ~
Right side Reactions (kN) 29.9 29.9 29.9 29.9 29.9 29.9
Total reactions both side (kN) 59.9 59.9 359.9 59.9 59.9 59.9 0.0

Load: DeckSlab Gl G2 G3 G4 G5 G6 G7
Left side Reactions (kN) 131.1 131.1 131.1 131.1 131.1 131.1
Right side Reactions (kN) 131.1 131.1 131.1 131.1 131.1 131.1
Total reactions both side (kN) 262,2 262.2 262.2 262.2 262.2 262.2

Load: Stagel (DC) Gl G2 G3 G4 G5 G6 G7
Total reactions both side (kN) 653.9 653.9 653.9 653.9 653.9 653.9 ]
Stage2 - Dead load

Load: Pavement Gl G2 G3 G4 G5 G6 G7
Left side Reactions (kN) 45.8 45.8 45.8 45.8 458] 458 2013

- rrmieac/y FALY ] —
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Right side Reactions (kN) 45,8 45.8 45.8 45.8 45.8] 458
Total reactions both side (kN) 91.6 91.6 91.6 916 91.6 91.6

Load: Parapettrailing 1 G2 G3 G4 G5 G6 G7
Left side Reactions (kN) 124.4 0.0 0.0 0.0 0.0 124.4 '
Right side Reactions (kN) 124.4 0.0 0.0 0.0 0.0 124.4
Total reactions both side (kN) 248.9 0.0 0.0 0.0 0.0 248.9

Load: Lighting post.+mis G1 G2 G3 G4 G5 G6 G7
Left side Reactions (kN) 4,2 4.2 4.2 4.2 4.2 4.2
Right side Reactions (kN) 4.2 4.2 4.2 4.2 4.2 4.2
Total reactions both side (kN) 8.4 8.4 8.4 8.4 8.4 8.4

Load: Stage2 (DC) G1 G2 G3 G4 G5 G'6 G7
Total reactions both side (kN) 348.9 100.0 100.0 100.0 100.0 348.9

lee ldad resicﬁons- is ca culéi"féd By

Summary of Live load Reactions:

evel rule

1 Loaded Lane n= 1.0 m= 1.20 1+IM = 1.25

Live load (kN) Factor GI G2 G3 G4 G5 G6
Truck -+ Lane load 450.4 241.6 0.0 0.0 0.0 0.0
Tandem -+ Lane load 373.8 200.5 0.0 0.0 0.0 0.0
0.9*%(2Truck+Lane) 0.9 421.1 225.9 0.0 0.0 0.0 0.0
Reaction = [(1+IM)*Vehicle + Laneload]*n*m

2 Loaded Lanes n= 2.0 m= 1.00 1+IM = 1.25

Live load (kN) Factor G1 G2 G3 G4 G35 G6
Truck + Lane load 375.4 416.4 353.0 8.7 8.7 0.0
Tandem + Lane load 311.5 345.5 292.9 7.2 7.2 0.0
0.9*(2Truck+Lane) 0.9 351.0 389.3 330.0 8.1 8.1 0.0

Reaction = [(1+IM)*Vehicle + Laneload}*n*m

ei e0 A
i te
-+ AT R o RS Yt 2 W W Al
e o= = T = S e 1 Hay @ .
H e — t— 1: g I B M Bt — = 193] ==
T 1 _'—'\'\T%‘F' "'—'_l_'_"'*':_ ks ol S i T
ﬁ- S B Xni Xn0/2
@ @ ©) Gy
—Nr
A
Cantilever section (A-A)
Distance from centerline of pier to section A-A el = 228 m
Item Gl G2 G3 G4 G'5 G6 G7
~ Bearing is taken into account 1 i 0 of o 0 0
Distance from beating to section A-A i o
Left side ei 3.89 1.42 - - - - -
Right side ei 3.89 1.42 - - - - -

File:ORB22_Pier_Right..xls - sheet:PierCap
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Dead load of substructure

Notation Dimensions Value{m) || Notation ‘ Dimensions Value(m)
Hx1 |Haunch 1 height 1.48 Hc  |Curtain wall height 120
Hx2 |Haunch 2 height 0.80 te Curtain wall thickness 0.15
Xnl  [Haunch width 3.49 xd  |Pier cap width 1 140
XnQ |Bottom of pier cap width 5.50 Xn0/2 - €0 0.47

Ve Concrete unit weight (kN/m3) 24.50 €0 Dist, from CL of pier to sec.A-A 2.28
Item Volume Section G1 Volume Section A-A
Fv Arm.g, M, Fy Arm.g, M,
Component {m3) (kN) (m) (kN+*m) (m3) (kN) {m) (kNem)
81 0.40 9.7 -0.01 -0.1 0.40 9.7 3.88 37.7
52 6.35 155.6 0.61 94.3 28.26 692.3 1.98 1369.6
S3 -~ (.68 16.6 1.56 26.0
Total at section G1 165.3 94.3
Total at section A-A 718.6 1433.2
Load components at section bearing G1
Item Vertical Torsion Moment Bending Moment
Fy Fax Arm.yy M, Fay Armgy | My
(kN) (kN) (m) (kNem) (kN) (m) (kNem)
Pier Selfweight 165.3 943
DC stagel 654 0.0 0.0
DW stage2 348.9 0.0 0.0
Live Load 421.1 238.0 0.0 0.0
Pedestrian 0.0 0.0 0.0
Load components at section A-A
Item Vertical Torsion Moment Bending Moment
Fy Fyx Arm.yx M, Fpy Arm.yy M,
(kN) (kN) (m) (kNem) (kN) (m) (kN>m)
Pier Selfweight 718.6 14332
DC stagel 1307.7 3.89 34709
DW stage2 448.9 3.89 1498.6
Live Load 647.0 238.0 3.89 1958.4
Pedestrian 0.0 3.89 0.0
Load factors and Load combinations Load Combinations
Item Serl Strla_ |Section: |Comb.: - | Vertical /| Bending |- Torsion
Pier Selfweight 1.00 r2s|| - TRy |oMx | My
DC stapel 1.00 1.25)|G1 Serl 1589 94 238
DW stage2 1.00 1.50 Strla 2284 118 416
Live Load 1.00 1.75[A-A Serl 3122 8361 238
Pedestrian 1.00 1.75 Stria 4339 11805 416
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  (Item, Eng. Date Sign.
ORB22 Right BRIDGE Design |- '
DETAIL DESIGN Check -
PIER P1 RIGHT DESIGN Revise -
1.Lead Combinations at Bottom of Pier Column
Longitudinal Transvesal
No Combinations Sign Fy Fux My Fuy Mx
(kN) (kN) (kN+m) (kN) (kN*m)
1 Strength 1a Strla 12076 184 4065 0 6587
2 Strength 1b Strib 8405 182 4033 9 6641
3 Strength 2a Str2a 10188 329 3517 306 4348
4 Strength 2b Str2b 6517 240 3003 293 4271
5 Strength 3a Str3a 11644 250 4396 119 6885
6 Strength 3b Str3b 7973 226 4269 122 6902
7 Service 1 Serl 8980 190 3344 97 5257
8 Extreme la EQL Extla 10513 52 1151 4 1895
9 Exireme b EQL Extlb 7162 52 1151 4 1895
10 Extreme Ic EQT Extlc 10513 52 1151 4] . 1895
11 Extreme 1d EQT Extld 7162 52 1151 4 1895
12 Extreme 2a CTL Ext2a 10513 52 1151 4 1895
13 Extreme 2b CTL Ext2b 7162 52 1151 4 1895
14 Extreme 2¢ CIT Extlc 10513 52 1151 4 1895
15 Extreme 2d CTT Ext2d 7162 52 1151 4 1895
2. Pier Column Material
~_Normal concrete -
Compressive strength at 28 days age fic ~_30|MPa -
Concrete elastic modulus Ec 27691|MPa
Reinforcement TCVN1651-2008; CBV-400 o
Yield strength fy 400|MPa
Reinforcement elastic modulus Es 200,000 [MPa
Printed:7/20/2013
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3. Pier Column Section

Pier column thickness - longitudinal dimension td © 140|m
Pier column width - transverse dimension tn 5.50|m
Section area A 7.279|m2 B
Moment inertia Ix 16.498!m4
Iy 1.126{m4
Radius of gyration of gross concrete section; r = sqri(I/A) X | 1.505|m
ry 0.393|m

g
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4. Slenderness Effect

Longitudinal bridge axis

$.5.7.4.3,5.4.53.2.2b, 84.6.2.5

Transverse direction: Fixed at bottom; translation free, rotation free at top Kt 2.10
Longitudinal direction: Fixed at bottom,; translation free, rotation free at top Kl 2.10
___ Unsupported length from top to bottom of column Lu 13.87|m
~_ Slenderness ratio: if K.Lu / r > 22 than considered Kt.Lu/rx 19.3[no
KLLu/ry 74.1|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 procedure:

Initial

Step: ist

Determining displacement for gross cross section
Displacement for cracked section

Moment P-A

Added lateral force

Determining displacement for gross cross section
Displacement for cracked section

Moment P-A

Added lateral force

File:ORB22_Pier_Right..xls - sheet:ColumnDesign

Axg=Fx.H"3/(3.Elg)

Axcr =Fer . AXg

M P.A = Axcr. P

AFx=MP-A/H

Axg i= (Fx+AFx i-1} . H*3 / (3.E.Ig)
Axcri=Fr.Axgi
MP-Ai=Axcri.P
AFxi=MP-Ai/H

Printed:7/20/2013
Page:2/8



Combination Fv My Initial
Fx Axg Fer Axer M P-A AFx
GN) | ogNmy | oGy | om | Ny | m) | Nm) | )
Strength la 12076 4065 293 0.008 2.5 0.021] 252 18.2
Strength 1b 8405 4033 291 0.008 2.5 0.021 174 12.6
Strength 2a i0188 3517 254 0.007 2.5 0.018 184 13.3
Strength 2b 6517 3003 217 0.006 2.5 0.015 101 7.3
Strength 3a 11644 4396 317 0.009 2.5 0.023 263 19.0
Strength 3b 7973 4269 308 0.009 2.5 0.022 175 12.6
Service 1 3980 3344 241 0.007 2.5 0.017 154 11.1
Exireme la 10513 1151 83 0.002 25 0.006 62 4.5
Extreme lb 7162 1151 8 0.000 2.5 0.001 4 5.0
Extreme lc 10513 1151 83 0.002 2.5 0.006 62 4.5
Extreme 1d 7162 1151 83 0.002 2.5 0.006 42 3.1
Extreme 2a 10513 1151 83 0.002 2.5 0.006 62 4.5
Extreme 2b 7162 1151 83 0.002 2.5 0.006 42 3.1
Extreme 2¢ 10513 1151 83 0.002 2.5 0.006 62 4.5
Exireme 2d 7162 1151 83 0.002 2.5 0.006 42 3.1
Combination Fv My 1st Trial
Fx Axg Fer Axcr M P-A AFx
(kN) (kNm) (kN} (m) (kN) (m) (kNm) (kN)
Strength la 12076 4065 311 0.009 2.5 0.022 268 193
Strength 1b 8405 4033 303 0.009 2.5 0.022 182 13.1
‘Strength 2a 10188 3517 267 0.008 25 0.019| 194 14.0
Strength 2b 6517 3003 224 0.006 2.5 0.016 104 7.5
Strength 3a 11644 4396 336 0.010 2.5 0.024 279 201
Strength 3b 7973 4269 320 0.009 2.5 0.023 182 13.1
Service 1 8980 3344 252 0.007 2.5 0.018 162 11.6
Extreme la 10513 1151 87 0.002 2.5 0.006 66 4,7
Extreme 1b 7162 1151 13 0.000 2.5 0.001 7 0.5
Extreme lc 10513 1151 87 0.002 2.5 0.006 66 4.7
Extreme 1d 7162 1151 86 0.002] 2.5 0.006 44 32
Extreme 2a 10513 1151 87 0.002 2.5 0.006 66 4.7
Extreme 2b 7162 1151 86 0.002 2.5 0.006 44 32
Extrome 2¢ 10513 1151 87 0.002 2.5 0,006 66 4.7
Extreme 2d 7162 1151 86 0.002 2.5 0.006 44 3.2
Combination Fv My 2nd Trial
Fx Axg Fer Axcr | MP-A AFx
(kN) (kNm) (kN) {m) (kN) (m) (kNm) - (kN)
‘Strength 1a 12076 4065 312 0.009 2.5 0.022] 269 194
Strength 1b 8405 4033 3c4 0.009 2.5 1 0.022) - 182 13.1
Strength 2a 10188 3517 268 0.008 25 0.019| 194 14.0
‘Strength 2b 6517 3003 224 0.006 2.5 0016 = 104 7.5
Strength 3a 11644 4396 337 0.010 25 0024 280 20.2
Strength 3b 7973 4269 321 0.009 2.5 0.023 182 13.2
Service 1 8980 3344 253 0.007 2.5 0018 = 162 11.7
Extreme la 10513 1151 88 0.003 2.5 0.006| - 66 47
Extreme 1b 7162 1151 8 0.000 2.5 0.001] - - 4 0.3
Extreme ¢ 1 10513 1151 88 0.003 2.5 0.006( . 66, 4.7
Extreme 1d 7162 1151 86|  0.002 2.5 0.006| - 44 3.2
Extreme 2a 10513 1151 88 0.003 25 0.006(- . ~ 66 4.7
Extreme 2b 7162 1151 86 0.002 2.5 0.006 44 ) 3.2
Extreme 2¢ 10513 1151 88 0.003 2.5 0.006| 66 4.7
Extreme 2d 7162 1151 86 0.002 2.5 0.006] 44 3.2
**Transverse Direction Printed:7/20/2013
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Combination Fv Mx Tnitial
Ex Axg Fer Axcr M P-A AFx
GN) | Nm) |Gy (m) (kN) m) | @Nm) [N
Strength 1a 12076 6587 475 0.001 2.5 0.002 28 2.0
Strength 1b 8405 6641 479 0.001 2.5 0.002 20 1.4
Strength 2a 10188 4348 313 0.001 2.5 0.002 i6 1.1
Strength 2b 6517 4271 308 0.001 2.3 0.001 10 0.7
Strength 3a 11644 6885 496 0.001 2.5 0.002 28 2.0
Strength 3b 7973 6902 498 0.001 2.5 0.002 19 1.4
Service 1 8980 5257 379 0.001 2.5 0.002 17 1.2
Extreme la 10513 1895 137 0.000 2.5 0.001 7 0.5
Exireme 1b 7162 1895 137 0.000 2.5 0.001 5 0.3
Extreme 1c 10513 1895 137 0.000 2.5 0.001 7 0.5
Extreme 1d 7162 1895 137 0.000 2.5 0.001 5 0.3
Extreme 2a 10513 1895 137 0.000 2.5 0.001 7 0.5
Extreme 2b 7162 1895 137 0.000 2.5 0.001 5 0.3
Extreme 2¢ 10513 1895 137 0.000 2.5 0.001 7 0.5
Extreme 2d 7162 1895 137 0.000 2.5 0.001 5 0.3
Combination Fv Mx 1st Trial
Fx Axg Fer Axct M P-A AFx
(kN) (kNm) (kN) (m) (kN) (m) (kNm) (kN)
Strength la 12076 6587 477 0.001 2.5 0.002 28 2.0
Strength 1b 8405 6641 480 0.001 2.5 0.002 20 14
Strength 2a 10188 4348 315 0.001 2.5 0.002 6 11
Strength 2b 6517 4271 309 0.001 2.5 0.002 10 0.7
Strength 3a 11644 6885 498 0.001 2.5 0.002 28 2.0
Strength 3b 7973 6902 499 0.001 2.5 0.002 19 1.4
Service 1 8980 5257 380 0.001 2.5 0.002 17 1.2
Extreme la 10513 1895 137 0.000 2.5 0.001 7 0.5
Extreme 1b 7162 1895 137 0.000 2.5 0.001 5 0.3
Extreme 1c 10513 1895 137 0.000 2.5 0.001 7 0.5
‘Extreme 1d 7162 1895 137 0.000 2.5 0.001 5 03
Extreme 22 10513 1895 137 3.000 2.5 0.001 7 0.5
Exireme 2b 7162 1895 137 0.000 2.5 0.001 5 0.3
Extreme 2¢ 10513 1895 137 0.000 2.5 0.001 i 0.5
Exireme 2d 7162 1895 137 0.000 2.5 0.00] 5 0.3
Combination Fv Mx 2nd Trial
Fx Axg Fer Axcr ‘MP-A ] AFx
(kN) (kNm) (kN) (m) (kN) (m) - (kNm): (kN)
Strength 1a 12076 6587 471 0.001 2.5 0.002] 28 2.0
Strength 1b 8405 6641 480 0.001 2.5 0.002] 20| 14
‘Strength 2a 10188 4348 315 0.001 2.5 0002 16 7 1.1
Strength 2b 6517 4271 309 $.001 2.5 0.002| 10 0.7
Strength 3a 11644 6885 498 0.001 2.5 0.002}: 28 2.0
Strength 3b 7973 6902 499 0.001 2.5 0.002[ - 19 1.4
Service | 8980 5257 380 0.001 2.5 0.002) ° 17 1.2
Extreme 1a 10513 1895 137 0.000 2.5 0.001] -7 0.5
Extreme 1b 7162 1895 137 0.000 2.5 0.001] 5 0.3
Extreme l¢ 10513 1895 137 0.000 2.5 0001} . - .7 0.5
Extreme 1d 7162 1895 137 0.000 2.5 0.001]" "5 0.3
Extreme 2a 10513 1895 137 0.000] 25 0.001 ¥i 0.5
Extreme 2b 7162 1895 137 0.000 2.5 0.001 5 0.3
Extreme 2¢ 10513 1895 137 0.000 2.5 0,001 7 0.5
Extreme 2d 7162 1895 137 0.000 2.5 0.001 -5 0.3
#%[,0ad Combinations at bottom of column considering Slenderness Effect Printed:7/20/2013
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Combination Fv Mx Mx Mx My My My
Vert. Trans. P-A Total Long. P-A Total
(kN) (kNm) | (Nm) | (kNm) f (kNm) | (kNm) | (kNm)
Strength 1a 12076 6587 28 6615 4065 269 4334
Strength 1b - 8405 6641 20 - 6661 4033 182 4215
Strength 2a 10188 4348 16| 4363 3517 194 3711
‘Strength 2b 6517 4271 100 - 4281 3003 104 3107
Strength 3a 11644 6885 28| 6913 4396 280| 4676
Strength 3b 7973 6902 19/ 6921 4269 182 4451
Service 1 8980 5257 17| 5274 3344 162 3506
Exireme la 10513 1895 7| 1902 1151 66 1217
Extreme 1b 7162 1895 s 1900 1151 4 - 1155
Extreme lc 10513 1895 7 1902 1151 66 1217
Extreme 1d 7162 1895 507701900 1151 a4 - 1195
Extreme 2a 10513 1895 7|0 1902 1151 66| . 1217
Extreme 2b - 116 1895 5% -.71900 1151 441 1195
Extreme 2¢ 051 1895 7| 1902 1151 66 1217
Extreme 2d 7162 1895 501900 1151 44 1195

1. Limit of Reinforcement 8.5.7.4.2
Minimum area of longitudinal reinforcement in column B
As.fy/(Ag.fc)>=0.135 As > 0.074|m2
As/Ag>=0.01 Asz 0.073|m2
Maximum area of longitudinal reinforcement in column
As/ Ag<=0.08 As = 0.582Im2
Trial Rebars: As 0.066|m2

1layers x 82 = §2 bars D32 @150 Asl 0.066|m2 o
1layers x 82 = () bars D23 @150 As2 0.000|m2

2. Interation diagram M-P Using Pca-Column software

*#In Transverse Direction

P (kN)
140000
1
______________________________________ {(Pmax)
520

fs=0.6fy

**In Longitudinal Direction
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P (KN}
140000

fs=0.6fy

- i ! . . i I :
-120000 120000
My (kMN-m)
-40000 -
**In Both Direction
200000 — My (kN-m)
Mx (kN-m)
200000 | ‘ ' ' I ' 200000
-200000 1
P=0 kN
3, Column Ties $.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 6.719|m2
Tie diameter Dtie 16|mm2 )
Cross section area of 1 tie As-tr 0.0002|m2
Spacing of hoops ] 150 jmm B
Length of reinfocement tie in 1 hoop Ltie 19.90|m -
_ Ratio of ties reinf, in one hoop/ volume of conc, core one pitch spacing 1
_ ps =Asr.Ltie/ (Ac * spacing) ps 0.0040 B
Ratio of spiral reinf. To total volume of concrete core shall satisfy 5.5.74.6
ps >=0.45 . (Ag/Ac - 1). fic/ fy = Reql Regl 0.0028|N/A
Printe éo‘[?obli
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Transverse Relnforcement for Confinement at Plastic Hinges 8.5.10.114.1d
For a circular column "1:applied","2:Not applied" 2
ps >=0.12. fic/ fy = Req2 Req2 0.0090|N/A
For a rectangular column
Rectangular hoop reinforcement shall satisfy
Either Ash >= 0.30 . s.he.fe/ fy. [Ag/Ac -1]1=Reql
~__orAsh>=0.12 . s.he.fe/ fy = Req?2
In longitudinal direction "1 :applied","2:Not applied” 2
Number of cross tie nf_x 8]ties B
Total cross-sectional area of tie reinf. Ash_x 0.0016|m2
Core dimension of tied column he x 1.30|m j
Rectangular hoop reinforcement shall satisfy Reql_x 0.0004|m2
o Reqg2_x 0.0018|m2
Conclude N/A
In transverse direction
Number of cross tie nt_y 4 [ties
Total cross-sectional area of tie reinf, Ash_y 0.0008|m2 B
Core dimension of tied column he y 5.00im
Rectangular hoop reinforcement shall satisfy Reql_y 0.0014|m2
Req2 y 0.0068|m2
Conclude N/A
Spacing of Transverse Relnforcement for Confinement 8.5.10.114.1e
_ 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 5.50)m
) 1/6 of clear height of column L2 1.93|m i
or 450mm L3 0.45|m
Chosen value: L = max(L1,L.2,L3) L 5.50|m B
* Spaced not to exceed one-quarter of the minimum member dimension or 100 min center-to-center.
Spacing 0.10|m
Column connections $.5.10.11.4.3

f # 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 maximum column dimension or 380 mm from the face of the column connection into

~_the adjoining member. _
1/2 maximum column dimension L4 2,75|m -
or 380mm L5 0.33|m L
Chosen value: Le = max(L4,L5) Le 2.75|m
4. Shear Design
_ Directjon Long.- X| Trans.-Y|Unit
Shear resistance factors v 1.0 1.0
~_ Factored shear force in longitudinal Vu 52 4|kN ~
Required shear capacity Vn = Vu/ ¢v Vn 52 4|kN o
Determine concrete shear capacity
Minimum shear reinforcement will provided in cross section
Therefore B 2.0 2.0
6 45.0 45.0
Cross section equivalent height h 1.40 5.20|m
) width b 5.20 1.40/m
d=h - cover - d1x d 1.31 5.11|m
dv = max(0.72%h; 0.9*d) dv 1.18 4.60|m L
Ve =min(0.083 . B . sqrt(f'c) . bv. dv, 0.25.f'c.bv.dv) Ve 5591 5858 kN
_ Difference between required shear capacity and the capacity provided by concrete
is the minimum required capacity for shear reinforcements
Vs=Vn-V¢ Vs 0 O[kN
In this case Ve > Vn so shear reinforcement is no neod Printed 7/20/2013
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Stirrup diameter Ds 16 16
__ Number of stirrup legs / cross section ns 6| 2
_ shear legs area Av | 0.0012]  0.0004[m2
___ Angle of inclination of shear reinf. to long, axis o 90 90|deg
Vs = Av. fy. dv. (cot 0 + cot ). sina /s § <= - -lm
Stirtup spacing used 5 0.10 0.10|m }
Check minimum shear reinforcement requirement OK OK
Av >= 0.083. sqri(f'c). bv. s/ fy = Req Req 0.0006 (.0002{m?2
Check maximum shear reinforcement spacing requirement OK OK
F = (.1*f'c¥bv*dv F 18447 19329|kN
If Vu < 0.1*c*bv*dv then Smax=0.8*dv <= 600mm
If Vu > 0.1*fc*bv*dv then Smax=0.4*dv <= 300mm Smax 0.60 0.60im
Interface shear transfer : _ 85.5.84
Area of concrete engaged in shear transfer Acv 7.279|m2 N
Area of shear reinforcement crossing the shear plane Avf 0.066|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 7 1
For normal density concrete 3 1
Nominal shear resistance of the interface plane shall be taken as 3
~__Vn=c.Acvt, AvE. fy Vn 31368|kN
Vn<=0.2.fc. Acv Vn <= 43676 kN
Vn<=35.5.Acv.(IMPa) Vi <= 40037|kN
Norminal shear resistance Vn 31368kN
Factor for shear friction 1.0 L
Factored shear resistance Vr 31368 kN B
Horizontal force at bottom of pier column Vu 52|kN
Conclude OK
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 3506 52741 kNm
Axial thrust at service limit state Ns 8980 8980JkN
Cross section equivalent height h 1.40 5.20im
width b 5.20 1.40|m
Concrete thickness from tension fiber to tension reinf. de 0.05 0.05|m B
~__ Concrete thickness from compression fiber to tension reinf. d 131]  S5.11]kN
Number of rebars N ‘ 76 22|bars
Area of rebars As 0.0609 0.0176(m2
~_ Area of concrete assumed to participate with reinf.
A=2.dc.b/N A 0.0063 0.0064|m2 B
fsa 429 439|1MPa
0.0fy 240 240|MPa
Min (fsa, 0.6fy) = fs1 fs1 240 240|MPa
e = Ms/Ns+d-h/2 e 1.00 3.10|m
_ efd>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 34 93|MPa )
L Conclude OK OK
Maximum width of crack: an = 0.076.p.fs.(dc.A)"(1/3) an 0.030 0.080|mm
Where B 0.167 0.167

Printed:7/20/2013
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT |ltem. Eng. Date. Sign.
ORB22 Right BRIDGE Design
DETAIL DESIGN  [Check
HEAD STOCK Revise
. HEADSTOCKDESIGN
1, Head Stock dimensions
[#]
5 al | a2 ald a2 al
n
Pt
D D'
w P Po =
A sz a7 7 o4s= e
\ W w 4L = AN i i SA
Ol
Ip wl/ °l®
o \+ ______ 3.,
wH2df ji " |
!
lc . c|
Item Sign Unit Value
Bearings spacing 8 m 255
" Bearing pad dimension W m 0.40
Bearing pad dimension L m 0.50
w+2df m 1.87
Reactions - strength limit state Pb kN 1265.8
- Hb | KN | 1352
] Pt kN 2.1
Head stock dimension al m 0.55
- a2 m 0.45
} a3 m 160
a m 3.60
hl m 1.30
h2 m 0.80
h m 2.10
Distance from top of ledge to compression rebats df m 0.74
" Distance from concrete face to rebars ht m 0.06
hb m 0.064
ac m 0.113 |
Angle distribution o deg 50.13
Materials
Reinforcement concrete unit weight Bc kN/m3 24.50
Compressive strength of concrete f'c MPa 300
' Yield strength of rebars Ty MPa 400.0
" Young modulus _ Es MPa 200000

Check the capacity of the cantilever using strut and tie method. Begin by determining the reaction applied to the
ledge. Assumed simple model with Tie and Strut as shown in figure.

Page:1
Printed:7/20/2013
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2. Truss force

Member AA AB BB’ BC BD
Truss force (kN) 1192 -1649 -1057 -1289 -23
(Minus value is mean compression member - Strut, plus value is tension member - Tie)

3. Truss Check

Resistance factor for tension Tie Pt = 0.90
Resistance factor for compression Strut ¢c = 0.70

a. Tension Tie - AA' 8.56.34.1
Effective width of tension tie for inner bearing W_in= 1.872 m
Effective width of tension tie for outer bearing W_out= 1.872 m
Required capacity of tension tie
Tr=T/§t Tr= 1325 kN
Tie consists 12 bars (@ 150 D25 At= 00059 m2

Tie with standard hooks at the ends, the bars are developed by the time they reach the intersection of the tie and strut.
Capacity of tie:

Pn = fy- At Pn= 2357 kN Ok
b. Compression Strut - AB 5.5.6.3.3

Required capacity of compression strut

Cr=C/dc Cr= 2356 kN

The width of compression strut is based on width of beating pad, for safety and simply w as below

{1 8InBg + hy cO50;

Width of bearing pad L= 0.50 m
Ws=L.sina Ws = 038 m
Effective width W= 1.837 m
Area of compression strut Acs=Ws W= 0.72 m2

The allowable compressive stress in the strut is dependent on the strain in the tension ties crossing the strut. The
strain in the tension tie is found assuming a cracked cross section.

Stress in tie o="T/At o= 202 MPa

Strain in tie gs =0 /Es gs=  0.00101 mm/mm
Concrete strain component

g1=gs + (g5 + 0.002) . cot’a gl=  0.00311

Limiting compressive stress fcu, shall be taken as

fou = f'e/( 0.8 + 170. €1) <= 0.85 . fc fou = 22.57 MPa
Capacity of compression strut Pn=1fcu.Acs= 16215 kN Ok

Page:2
Printed:7/20/2013

File:ORB22_Pier HeadStock.xls.xls - sheet:HeadStock



¢. Check node region 5.5.6.3.5
Limit on compressive stresses for node regions anchoring a one-direction tension tie

Limit stress = 0.75 . ¢ . f'c $= 0.7
Limit stress = 15.8 MPa

Node section on concrete strut side governs
Compressive stress = C / Acs Compressive stress = 2.3 MPa Ok

4. Longitudinal rebars

Distributed angle ol = 45.0 deg

Effective width of tension tie W1 = 1.000 m

Required capacity of tension tie, considering 40% of bearing reaction in calculation

Tr=T/t Tr= 563 kN

Tie consists 6bars @150 D25 At= 0.0029 m2

Pn = fy-At Pn= 1178 kN Ok
5. Design for Punching Shear 5.5.13.2.5.4 —

Nominal punching sheat resistance, Vn (N), shall be taken s

oo —1
» At interior pads: 4, da /2,_ | -
v = 0,328\]?; (W +2L+2d,)d, } / 1w D
d/2
Vn= 38092 kN Tde -—’-é-l
Vr= 342828 kN Ok ' "h
e At exterior pads: —7
4

v, =0,328 £, ¥ + L+d,)d,

Vn= 2169.59 kN
Vr= 195263 kN Ok

6, Design of Hanger Reinforcement 8.5.13.2.5.5

——g—
e
= e

= 3-—-5: -y
L
——
-

A\

Nominal punching shear resistance, Vn (N), shall t
e For the strength limit state:

s

wy |
midi

v, = Aty b W2
A}
Vn= 256224 kN
Vr= 230602 kN Ok
12 bars @ 150 D20 Ahr = 3768 mm2

¢ For inverted T-beams

Ahr f ¥
N

V. = (0,165 £.b,d,)+ L +2d,)

Vn= 18812.3 kN

Ve= 16931 kN Ok Pase,
age:3
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT Item. Lng. Date. Sign.
ORDB22 BRIDGE Design -
DETAIL DESIGN Check
PIER CAP-PIR - CHECK STRENGTH Revise’
22TCN272-05; AASHTO LRFD 2ud - 1998 '
I~ - . - . . . .FREINFORCEMENT CHECKING -PIER CAP . I
MATERIALS
NORMAL CONCRETE ' b
fc Compressive Strength of concrete at 28 days Mpa 30 A 3
Pe  |Modulus of Elasticity Mpa 27691 e S , -
fi _|Modulus of Rupture Mpa 35 El tedat = i %9 -
gc  |Unit weight of concrete kN/m3 245 Tncheghta [ | ]
PRESTRESSING STEEL
fpu  |Tensile strength of prestressing steel Mpa 1860 Blol,
 fpy | Yield strength of prestressing steel Mpa 1670 = I~
Ep  |Modulus of Elasticity Mpa 195000
REINFORCEMENT s
fy  |Yield strength Mpa 400 A Hsls
Es _|Modulus of Elasticity Mpa 200000 e = g
ne Ratio Es/Ec 7 = '
Sign {Parameters Unit Section - CANTILEVER
aA | AA | _GL | G|
INTERNAL FORCES AT SECTIOIN
Combination Strength Service Strength Service _
Qu  |Sheat kN 4339 3122 2284 1589
Mu  |Flexural Moment kNm 11805 8361 118 94
Nu  |Axial load kN 0 0 0 0 ]
Tu  |Torsional Moment kNm 0 17 0 284
FLEXURAL MOMENT CHECKING
H Section height m 2.724 2,724 2.724 2,724 n
¢ |Dis. From comp. fiber ta centroid of comp. Reinf m 0.058 0.058 0.058 0.058
dlx |Dis. From tens. fiber to centroid of tension Reinf m 0.133 0,133 0.133 0.133] ]
Cover to reinf m 0.050 0.050 0,050 0.050
ds Dis. From comp. fiber to centroid of tension Reinf m 2,591 2.591 2.591 2,591 ]
dps  |Dis. From comp. fiber to centroid of comp. presiressing 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 0.000
dps  |Dis. From comp. fiber to centroid of tension prestressing steel m 2,724 2.724 2724 2.724 -
b Width of the compression face of member m 1.600 1.600| 1.600 1.600 ]
bw  |Web width or diameter of a circular section m 1.600 1.600 1.600 1.600
_hf |Compression flange depth m 1.000 1.000 1.000 1.000
Iz Moment of inertia of section md 2.695 2,695 2.695 2.695 n
Ame  |Section area m2 4,358 4358 4.358] 4.358
Steel choice ]
Tension prestressing steel P.5 type 0 T00.0 07T00.0 0 T00.0 (°T00.0
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 TOO.0 0 T00.0 ]
A'ps Number tendons 0 Y] 0 0
- Area m2 0.00000 0.00000 0.00000 0.00000
Tension Reinfercement Number bats 26 26 26 39
As Diametet mm 32 32 32 32
Area m2 0.02083 002083 0.02083 0.03124 ]
Compression Reinforcement Number bars 0 0 0 0
A's Diamegter mm 28 28 28 32
Area m2 0.00000 0.00000 0,00000 0.00000 B
Shear reinforcement Number bars 4 4 4 4
Alc Diameter mm 20 20 20 20
Atea m2 0,00126 0.00126 0.00126 0.00126
[} Resistance factors for flexure 5.5.4.2 0.90 1,00 0.90 1.00
bv Resistance factors for shear 0.90 1.00 0.90 1.00
$n  |Resistance factors for axial force 1.00 1.00 1.00 1.00
B1  |Stress block factor 0.836 0.836 0.836 0.836
¢ Dis. Between centroid and top fiber m 0.244 0.244 0.244 0.366
B For T section behavior m 0.244 0.244 0.244 0.366
For rectangular section behavior m 0.244 0.244 0.244 0.366
fpe  jEffective stress in the prestressing steel after losses Mpa 1116 1116 1116 1116
fps | Aver, stress in pres, steel at the time for which the nominal resigtancd  Mpa 1813 1813 1813 178¢
k Factor depends on type of PS5, Low relaxation strand k = 0.28 0.28 0.28 0.28 0.28
Page:1/3
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a Depth of equivalent stress block m 0.204 0.204 0.204 0,306
de  |Corresp. effective depth from extreme comp. fiber _ -
to centroid of tensile force in the tensile reinf, m 2,591 2.591 2.591 2.591 o
Mn _ |Nominal resistance kNm 20734 20734 20734 0463
Mr  |Factored reistance kNm 18660 20734 18660( 30463
Mu  [Flexual moment kNm 11805 8361 118 94
(5.7.3.2) |Flexural moment Checking OK| OK OK OK
B Limits for reinforcement
c/de  |Maximum reinforcement 0.09 0.09 0.09 0.14
s Maximum reinforeement Checking <=042 OK OK OK OK
rmin_ |Mimimym reinforcement 0.48% 0.48% 0.48% 0.72% B
Mimimum reinforcement Checking for RC 0.23% OK QK OK 0K
1.2*Mer |Craking moment kNm 4500 4500 4500 4734
[(5.7.3.3.2} | Checking Mr>=min(1,2Mcr,1.33Mu) OK OK QK 0K "
(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 1 1 1 1
de Coner. thickness fro. Tens. fiber to tens. reinf nearest m 0.066 0.066 0,066 0.066
Z Crack width parameter N/mm 30000 30000 30000 30000
A Area of concr. with same centroid as tens, Reinf’ m2 0.008 0.008 0.008 0,005 )
fsa [Value Mpa 369 369 369 423 N
0.6*fy Mpa 240 240 240 240
Tensil stress in reinf  Min(fsa,0.6fy) Mpa 240 240 240 240
X Dist. From compression fiber fo centroid m - 0.602 - 0.716 B
Jd Arm m - 2.39 - 2.352
ler  |Moment of inertia of the cracked section mé - 0.693 - 0.965
& Tensile stress in reinforcement fs = Msls / (As*).d) Mpa - 168 - 1
Checking for control cracking fs<fsa N.a OK N.a 0K
(5.10.8.2) |Shrinkage and temperature Reinfocement (side distribution}
Areq  |Area of required reinf m2 0.00094 0.00094 0.00094 0.00094 N
Distribution on sides 6 D16 m2 0.00121 0.60121 0.00121 0.00121
Required Spacing not larger than m 0.45 0.45 0.45 0.45
Checking OK OK OK OK
SHEAR AND TORSION CHECKING
p Factor indicating diag, cracked concr. to tension 1.9 2.1 33 37
0 Angle of inclination of diagonat compressive degree 41.87 38.59 28.62 27.86
o Angle of inclination of transv. reinf. to long. Axis degree 90 90 Bl 90
by |Effective web width as minimum web width - in dv m 1.600 1.600 1,600 1.600
dv Effective shear depth m 2,489 2.489 2.489 2438 o
(de - a/2) m 2.489 2489 2.489 2.438
s Spacing of stirrups m 0.150 0.150 0.150 0.150
ncat  {Amount of bars in spacing § bars 4 4 4 4 |
Av  |Shear reinf area in spacing 8 m2 0.0013 0.0013 0.0013 0.0013
B Assume 2.0 2.0 2.0 2.0
] Assume degree 42.03 39.62 42.52 33.75 -
v Shear stress in concrete kN/m2 1211 784 637 407
fpo  |Parameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 1116 1116
€ Strain in tensile reinforcement 1.72E-03 1.26E-03 3.10E-04 1.97E-04
if ex<0, multiple with reduce factor - - - - =
Strain checking <=2,00E-3 Ok Ok Ok Ok
 vifc  |Ratio of shear siress and f'¢ 0.040 0.026 0.021 0.014
1} Final value 1R 2.1 i3 17
L Final value degree 41.87 38.59 28,62 27.86
Ve |Mominal shear resistance provided by tensile stresses in the conerete kN 3350} 3TH 5890 6568
Vs |Shear resistance provided by shear reinforcement kN 9302 10445 15276 15449
¥p  |Component in the direction of the applied shear of the effective P.3 kN 4] 0 0 0 _
Vnl Vnl=Vet+Vs+Vp kN 12652 14220 21166 22017
B vn2 |Vn2 . kN 29867 29867 29867 29254
Vn Mominal shear resistance Vi=min(Vnl,Vn2) kN 12652 14220 21166 22017 |
vr Factored shear resistance kN 11387 14220 19049 22017
Vu Shear kN 4339 3122 2284 1589
(5.8.2.7) [Shear checking OK OK OK OK
Region requiring transverse reinf Checking Need Need No need No need
- Minimum shear rginf area m2 0.0003 0.0003 0.0003 0.0003
Mimimum shear reinforcement Checking OK OK - -
. 0.1*fc*bvtdv kN 11947 11947 11947 11702
Smax m 0.60 0.60 0.60 0.60
Maximum spacing Smax OK 0K - -
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ol [Resistance factor for torsion (55.4.2) 0.90 1.00 0.90 Loof
¢ |Outer perimeter of concrete section m 6.000 6.000 6.000( 5.400
- Acp _|Atea in outer perimeter of concrete section m2 4.358 4358 4.358 4.358
fpe  [Comp. stress in concrete after all prestross losses at the centroid of sq  Mpa 0.00 0.00 0.00 0.00
Ter  |Crack moment due to forsion kNm 5688 5688 5688 6320
0.25*¢*Ter kNm 1280 1422 1280 1580
Ty  ]Torsional moment by external forces kNm 0 17 0 284
Shear and Torsion combine if Tu>0.25¢Ter No No No No "_
Ao |Area enclosed by shear flow path m2 2.839 2.839 3.346 3.346
At Area of one leg of closed transverse torsion reinforcement m2 0,0003 0.0003 0.0003 0.0003
ph Perimeter of the centerline of the closed transvetse torsion reinf, m 8.168 8.168 8.168 8.168
Ach  |Area enclosed by centerline of ext, closed transverse torsion reinf. m2 3.340 3.340 3.936 3.936
Vul  |Modified Vu in case shear and torsion combine kN 4339 3122 2284 1619
vl Determine 01 in case shear and torsion combine kN/m2 1211 784 637 441
[} Assume degree 40.61 37.29 27.00 32.05
€ |Strain in tensile reinforcement 1.722.03]  1268-03| 3.10E-04| 2.00E-04
if ex<0, multiple with reduce factor - - - -
v1/fe  |Ratio of shear siress and f'e 0.040 0.026 0.021 0.015
ot |Crack angle {8.5.8.3.4) upadated modified Vu degree 41.87 38.59 28.62 27.90 ]
Trn  |Nominal torsion resistance kN - - - -
Tr |Factored torsional resistance kN - - - -
(5.8.3.6.2) | Torstonal checking N.a Na N.a N.a
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT  [Item. Eng. Date Sign.
ORB22 Right BRIDGE Design -
DETAIL DESIGN Check -
PIER P1 RIGHT DESIGN Revise -

a.STRUCTURE DIMENSIONS & LOAD COMPONENTS

L GENERALDATA © =~ i o0
Assumpfions :

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

Input data:

A

0.0580

g

Bridge type Simple PC I glrder L=21m with link slab
Span length Left = 21.05 Right = 21.05m
Girder length between bearings Left = 21.05 Right = 21.05m
Bridge width B = 1274 m
Level Table(at center of pier)
~_Top of pier cap ThL _12.870}m
Top of pier column TcL 10.590|m
~ Bottom of upper pier column BucL 10.590|m
_Bottom of pier column BeL -1.000fm _
Bottom of upper pilecap L B i BupL -1.000|m
Bottom of pilecap . BpL -2.500|m
Tipofpile i TpL o m
_Skew angle _ Ska 90.000|deg
_Groundlevel GL 2.980(m
Maximum water level (H1%) HWL 6.970{m B
‘Navigation water level (H5%) o m

 Minimum water level MWL 2.500(m
Average Annual water ie"e!.._,... AWL 5.500|m
Local scour level (at water leveliHl%) LsL 0.000|m -
Material unit weight

~ Structural concrete yo = 2500 kg/m3 24.50[kN/m3

Asphalt concrete j ya = 2250 kg/m3 22.10{kN/m3
Soil - ground ¥s = 1800 kg/m3 17.70|kIN/m3
Saturated soil Y = 800 ke/m3 7.80|kN/m3

JRB22_Pier_Right, - sheet:Data & Loads
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DA NANG - QUANG NGAT EXPRESS WAY PROJECT
ORB22 BRIDGE
DETAIL DESIGN
PIER DESIGN

LLOAD COMBINATIONS AT BOTTOM OF PILE CAP

Load Combinations at Bottom of PileCap

Longitudinal Transvesal
No Combinations Sign Iy Fux My Fuy Mx
(kN) (kN) (INem) (kN) {(kNem)
B 1 Strength 1a o Stria 16942 184 4341 0 6587
"2 | Stengthlb Strlb 11541 182 4305 9 6649
3 | Stength2a Str2a 15054 329 4011 306 4807
4 | Swength2b ‘ Str2b 9653 240 3362 293 4704
5 I strength3a ) Str3a 16510 250 4771 119 7064
6 | Strength3b ) Str3b L1109 226 4607 122 7078
7 _ Service 1 7 o Serl 12536 190 3630 97 5403
8 | Extremela _ EQL Extla 15379 52 1229 4 1901
9 Exllﬂ](i 1b ___EQT Extlb 10298 52 1229 4 1901
10 | Extemele EQL Extle 15379 52 1229 4 1901
1 Extreme 1d EQT | Exttd 10298 52) 1229 44 1901
2.CHECK BEARING RESISTANCE OF SHALLOW FOUNDATION 8.10.6.3
. Bd N
" , >
3 i
h
g
. @ X
. [ CLof Bridge ™
i)
Y : Y
< i B'd § Bd - 2ex
|
vy
Pile cap propertics
~Longitudinal ditnension _ . Bd ] 5.5|m
Transversedimension Bn_ 8.0{m
_Pilecaparca o A ) 44.0lm2 -
Bending iperﬁa moment  Wx = Bn"3.Bd/6 B \r‘?x ) 58.7[m3
Wy =Bn.Bd"3/6 Wy 403[m3a
Resistance factor for bearing capacity - SLS, shallow foundation ¢b 0.60
) Rqsrirstaﬂqe; factor for bearing capacity - other limit state o ¢b 1.00
Unaxial compression strength - saturated saﬁﬁple ) 361.8 kgtfem2  Qu | 5324(kN/m2
Factored bééring resistance B o Qr 3195|kN/m2
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Compute the bearing capacity based on rock

The canadian foundation engineering manual 1992

_- Qu =3 foc. KSP,DI,
Ksp = [3+C/BY[101+300.g/CY'0.5]

_"_'_-qu ultimate end bearing pressule )

C: spacing of discontinuities N ) C= 0.25 m
_ Brpile width q;_(d pile diameter) _ B= ] O 55m
g aperture of discontinuite = -__0 03 m o
= 1+04. (L/d) <=3.4 - depth factor D= Ly
L length of the socket L= 10 m o
__d: diameter of pile N - d= ' . 55m ]
-  Ksp= 0.050067
s¢: unconfined compressive strength s¢ = 35.49258 Mpa_
- B Qu= 9.2081206 Mpa _
Qu= 9208 kN/m2
FHWA manual 1988
qu = oc.Ksq L
Ksq = {9+3. C/B)/[10. (1+300. g/C)"O 5] o
qu: ultimarte end bearing pressure , L
C: spacing of discontinuities C= 025 m
B: pile width or (d pile dlametet) 7 B= 6 m
g: aperture of discontinuite g 0.03 m
D = 1+0.4. (L/d) <=34- depth factor D= 1.667
L: length of the socket N L= 10m
d: diameter of p1lc . d= ~__6m
_________________________ Ksq= 0.1500
oc: unconfined complesslve stlength o= 35.493 Mpa
Qu= 5.3244 Mpa
_Qu= 5324 kN/m2
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Stressatcomerpoints —
_ omax=FVATMY/WxdMy/Wy _ _
o min= Fy/A-Mx/Wx-My/Wy
Bearing Resistance AT BOTTOM OF FOOTING
Leoad Combination Fv /A Mx/Wx | My/Wy gmax omin Qr Check
(kPa) (kPa} (kPa) (kPa} (kPa) (kPa)
Strength 1a L _ 385 12 108 _605( 165 3195 0K
Strength 16 - el m3| 107|482 42 3195| OK
Strength 2a - ) 2| 82| 99| s24l 161} 3195 OK
" Stength2b 2190 go| 83 383 56 3195 OK
Strength3a 1 37s| 120 mig| el4f 137 3195 OK
‘Strength3b 252 121 114 487) 18] 3195 OK
Sevice| o ©ass| o2 e as7[ 103 319s]  OK
Extremela 350 32 300 412|287 5324 OK
Exteme b 234 32 30 2970 17 5324 oK
_ Extreme Ic - 7 350| 32 30 412 287 53241 OK
 Extreme Id 7 T 7 T 7/ 171 5324]  OK
Effective Footing
Ecentricity B ex = Mx/ Fv -
ey =My/Fv

_ iﬁf‘f‘:cti\?é‘f'boti[[g dilﬁénsiol_ls B'd = Bd - 2ex
B'n=Bn - 2ey
Effective footing area A'=B'd.B'n

Effective Footing

Load Combination ex ey B’ Bn' Al W'x W'y

(m) (m) {m) (m) {m2) {m3) (m3)
Strength 1a 026] 039 5o 72| 360] 434 299
Swength b | 037 0.58 48 68 32,6 37.2 258
" Strength2a 0 027]  032] 50 7.4 36.6 49| 303
* Strength 2b 035 049 48 7.0 33.7 39.5 27.0
 Strengh3a_ 029 043 49 7.1 35.2 419 2838
Strength 3b 0.41 0.64 4T 6.7 314 35.2 24.5
" Service 1 _ 029 o043 49 71| 351] 418 28.8
~ Extreme la . 008 012 53 7.8 414 53.5 36.8
 Extremelb - 0.12 0.18 53 16 40.1 sl 352
Extreme lc ] ] 0.08 0.12 5.3 7.8 41.4 53.5 36.8
~ Extreme 1d ) ‘ 0.12 0.18 53 16 40,1 511 352
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Bearing Resistance - effective footing - AT BOTTOM OF FOOTING l

Load Combination Fv /A’ Qr Check
{kPa) (kPa)
Strength la ] o 470 3195 OK
CSwengthib | 3ss|  3195| OK
Strength 2a ' - 412 3195  OK
Strength 2b © 86| 3195 OK
Swengh3a | 470 3195 OK
Strength3b | 354 3195 OK
Service | o 357| 3195 OK
* Extreme la ' 3y  5324] OK N
~ Extreme 1b 256 5324| OK
“Extreme ¢ ' 371 5324] OK
i Extreme ldrm 256/ 5324 OK
3.CHECK SLIDING AT THE BASE OF FOOTING 5.10.6.3.3
Horizontal force H = (Fyy*2 + Fiy2)"0.5
_ chtmed remstance against failure by sliding o i
=0 Qu=0Q+ b0 Qup } .
Norminal shear resistance between soil and foundation Qt=Fv.tan(¢) _ Qt
--lior-coxlc_rf}ezaét against soil: tan ($)=tan {pf) ) o tan($f) 7 0.55
Internal friction angle of 501] o of 29|deg
' :'Reswtail(;é factor for shear rclstancebctween soil and foundation B gt 0.80
~ Norminal passwé resistance o i Qep ) 0.00|kN
Resistance factor for passive reistance dep 0.50
Resist, Ev Fux Fyy H Qr Check
Load Combination Factor
b (KN} (k) (kN) (kN) (kN) H<Qr
Strength 1a ) 080 16942 184 0 184 7513 OK
~ Stength Ib__ ' 080 1us4l| 182 9l 182 5118 Ok
Strength 2a ' 0.80 15054 320|306 450 6676 OK
~ Strength 2b . 080 | 9653|240 293 378| 4281 oOK
Strongth3a 0.80 | 16510 250 19f 277 7321 OK
 Strength3b 080 1i1o9l 226 122 256 4926] OK
Service ] 1.00 12536 190 97 214 6949]  OK
“Extremela ' Loo| asam9f  s2| 4 52 8525 OK
Extreme [b B 100 | 10298 52 4 52| 5708 OK
_ Extreme lc B 1.00 15379 s2| 4 52 8525 OK
~ Extreme ld ' B 1.00 10208 s2| 4 52 5708|  OK
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4,CHECK QVERTURNNING AT THE BASE OF FOOTING $5.11.6.3.3,8.11.6.3.7
8.10.6.4.2-1rfd2007

. %
DR

5.10.63.2.5
The location of the resultant of the reaction forces shall be within the middle three-fourths of the base. B
Longltudnnl dueéhon L eg_<_—_-_]_v_l_y/ Fy<=3.Bd/8= [ex] o [ex] 2. 06]m
Transverse direction ey =Mx/Fv< 3Bn/8= [ev] [ey] 3.00|m
For seismic provision 3.10.6.5
7 Accordmg to 22TCN272 05:1 - .
_Longitudinal direction ) ex =My / Fv<=0.6Bd /2= [ex] o [ex] _ 1.65|m
Transverse direction ey =Mx /Fv <= 0.6 Bn /2 = [ey] [e"y] 2.40|m
According to LRFD 2004: 2
‘Where: YEQ = 0 B _ _ i
“ Longltudmal direction _ ex=My /Fv <= 2/3.Bd 12= tex] ) [ex) 1.83|m
Transverse direction ey =Mx /Fv <=2/3.Bn/2 = [ey] o [ey] 2.67m
) WWheleyEQ = ) " _ 7 -
Longitudinal dlrecti'bn _ ex =My / Fy <= 8/10. Bd / 2 = [ex] ~ [ex] 2.20|m
Transverse direction ' ey =Mx /Fv<=8/10,Bn/2= [ev] [ey] - 3.20|m
"~ Where YEQ between and 1, restrictions of the location can get by linear interpolation
Choosing value for seismic: following LRFD 2004, with yYEQ = 0.5 _ )
) _- Longitudinal dlrectlou N ) ) ) fex] 2.02|m
Transverse direction fey] 2.93|m
Longitudinal Transverse
Load Combination Iy Mx My ex Check cy Check
ex <ex] ey <[ey]
(kN) {kN+m) (kN+m} (in) (m)
__ Strength la ) 16942 6587 4341 026) OK 039 OK
~ Strength 1b - 11541 ‘6649 ~4305) 037 OK 0.58 OK
Strength2a 15054]  4807| 4ol 027 OK - 032] OK
_Strength2b B 9653 4704 3362 035 OK 049 OK
Strength3a 16510 7064 4771 029 OK 043 OK
Stength3b - 11109| 7078 4607  041]  OK 064 OK
Service 1 - 12536| 5403 3630 0.29] OK 043 OK
_ Extreme la__ _ 15379 1901 1229 008 OK 012 OK
Extreme b 10298 1901 1229 012 OK | 018 OK
~ Extreme lc ) 15379 1901 1229 008 OK 0.12|  OK
Extreme 1d tozos] 1901 1229 o2 ok | 018 OK
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5 CHECK BENDING MOMENT _AND SHEAR OF FQOTING
Transverse Sectioh A-A

|A
Bdl >
o /
Hb r’/' Bn Bridge Longitudinal axis
s v
—
B —
o
< Bd >
| IA
_ Transverse section (A-A) . )
~_ Footing dimensions ) ) ) Hb 2.00|m
o - f ] 0.00|m -
- B ~ Bd ~ 5.50[m
) Bdl 2.28|m
o o B Bn _ 8.00|m o
] i Hob 0.00|m
o . . B Bdb 0.00[m B
] ~ Bdbl 0.00{m
Bnb 0.00lm
___Considering of bouyancy "1:yes" "0:no" . o 1
L ]ntéiﬁai force at section A-A due to selfweight of pilecap ) )
Shear force B _ Qself 7 537|kN
Bending moment Mself 613[kN
PL=Fv/A+ Myl Wy S :
p3=Fv/A-My/ Wy
Earth on toe shall be neglected.
Load Combination Load Qself Mseift pl p3 2 M, QA
factor (kN) (kNem) (kPa) (kPa) (kPa) (kN=m) (ki)
" Strength 1a 125 671 766 60s| 277 469 10905 9138
Swength b 0.90 483 551 369 156 280 6528 5448
_ Strongth 2a ] 1,25 671 766 442 243 359 7869 6641
Strength 2b ' 090 483 551 303 136 234 5281 4415
_ Strength 3a 1.25 671 766 494 257 395 8844 7447
 Strength3b | 090 483|551 367 138 272 6437| 5349
Servieel [ 100 s37| 613 37| 195] 300 6636 5629
 Extremela 125 67| 766 380 319 355 6983 6039
Extreme b 090 483 ssi| 264|204 239 4789 4117
~ Exireme l¢ _ 1.25 671 766 380 319 355 6983 6039
Extreme ld 0.90 483 551 264 204 239 4789 4117
 Maximum internal foree at section A-A (transverse section) )
_ Bending moment ) 3 ) M, 10905[kNm
Shear force Qa 9138 |kN
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Longitudinal Section B-B

Bnl ’
Fyd — i._/
Hb Bd Bridge Longitudinal axis
I 3 F 3 el
f&\l\
B —
£,
Bn N
B
_ Longtidinal section (B-B)
~ Footing dimensions B ] Hb 2.00|m
Be 5.50|m
_ L . o  Bn 8.00|m
) Bnl _ 149m
~ ~Bd 5.50|m
Bn2 ~ 235|m ]
) . i Bnb ~ 0.00[m
o ~ _ 7 B Bnbl -2.75|m
Bdb 0.00|m
Considering of bouyancy "1:yes" "0:no" ) 1
) ' Internal force at section B-B due to sc!fweighi of pilecap B B ) 7 ]
Shear force B Qself 1360|kN
Bending moment Mself ‘ 5727|kN
pl=Fv/A+Mx/Wx o
p3=Fv /A - Mx/ Wx
Earth on toe shall be neglectex. .
Load Combination Load Qself Mselft pl p3 p2 M, Qa
factor (k) (kNe=m} (kP’a) (kPa) (kPa) (kNe+m}) (kN)
~_Strength 1a 1.25 . 671 1701 497 273 456 1234 3223
Strength 1b 090 483 1224 376 149 334 971 2415
~ Strength 2a 1.25 671 1701 o424 260) 394 812) 2670
_ Strength 2b 7 0.90 483 1224 300 139 270 534 1843
 Swength3a 1.25 6711 1701 496| 255 451 1218 3197
Strength 3b ) B 0.90 483 1224 373 132 328 950 2383
_ Service 1 1.00 537) 1360\ 377y 193] 343 859 2404
E;_ct__rgn_{e la ) 3 1,25 671 1701 382 o 317) 370 594 2401
Extreme b 0.90| 483 1224 266 202 254 369 1645
Extremele 125 671 1701|382 317 370 5904 2401
_ Extreme I1d 0.90 4833|1224 266 202 254 369 1645
o ' -671
Maximum internal force at section A-A (transverse section) o _
Bending moment - ) B o My 1234|kNm
Shear force Qa 3223(kN
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S.PUNCHING SHEAR CHECK (TWO WAY SHEAR)

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,

85.5.13.3.6.3

Pier Column dimensions _ Longitudinal axis W 1.40{m
N ___ Transverse axis tn 5.50(m
_Estlmated dlstance between lntcrnal flexural force components dv, we may t'lke dv=0, 9"‘de
de=H - cover - dx1 e - de B 1.81|m .
o - ) dv 163 ]m
Pcruueter of two- way shear B L
b0 = (td+tn)*2 +4"‘dv - _bo 20.31|m
~ Compressive stlenglh__of pilecap concrete fc 30¢{Mpa
Yield strength of rebar fy 400|Mpa
) VScctmn with tr ansverse reinforcement )
_Nenmninal shear resistance shall be taken as. )
Vn=Ve + Vs <= 0.504. squ(f‘c) b0. dv
Ve= 0. 166 . sqlt(f‘c) b0 . dv B
C VssAvfydvis
__Shear resistance of concrete i Ve 30068 |kN
~ Assumed stirrup diameter Ds 16|mm
~ Number of stirrup legs / cross section ) ) ns 0
Sheal Iegs area Av 0.0000]m2
) Stnrup spacing used o 8 600|mm
_ Shear resistance of remforoement Vs O[kN
] Va 91292 kN
' Va 30068kN
”Maxnnum reaction at bottom of column _ Vu 13526[kN
Resistance factor for sheal ) B v - 0.9)
_Factored sheanesnstanqe 7 _ L ) ~ dvFVn ~ 27062|kN
Punching shear check 0K
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G.SETTLEMENT OF FOOTING ON ROCK

For Rectangular footing e - o
Elasuc scttlement N__,qo (1 - v"2) *B.Ip/Em_ _ B
Ip-WBY0S/pz R
Footing dimensions . Bd= B' 4.92im
- Bn = L 7.14|m
- S L8’ 145
Ridity "1: Flexible" "2: ngld" N 2 L
Factor to account for footmg shape and ugldlty o - Pz 1.07]
Inﬂuence coeff cient to account for rlgldlty and dimensmn of footmg_ _p 112
~ Poisson's ratio - R v 029
Rock mass modulus Em= lOOO*lO"[(RMR-I 0)/40] o ~_Em 891|Mpa
Rock mass ratmg a.10.4.6. 4 Table 10.6.4.4-1 27ﬂ777777%77__._._...___-.:.- ~ RMR 8
Appllod vcrhcal stress at basﬁgqf loaded area - Service | combination . q0 0.357|Mpa
Elastic settlement Can be lgnored p 2,02 |mm
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DA NANG - QUANG NGAI EXPRESS WAY PROJECT Ttem. Iing. Dale,
ORB23 BRIDGE Design
DETAIL DESIGN Check
PIER DESIGN Revise

22TCN272-05; AASHTO LRFD 20d - 1998

REINFORCEMENT CHECKING - PILE CAP

File:ORB22_Pier_(Kiein toan day mong).xls-Sheet:Rebar_Check

Printed:2107/2013

MATERIALS
NORMAL CONCRETE b
f'c Compressive Strength of concrete at 28 days e Mpa .. s A‘{s - B
Le Maodulus of Elaslicity _ _ Mpa ) 27691 5L’ ;i.ji B
fi Modulus of Rupture ) B Mpa | 3.5 w
ge  [Unitweight of co ] kN/m3 | 2.5 e L AL
PRESTRESSING STEEL bw "
fpu Tensile strength of presiressing steel  Mpa_ 1360 ezl
fpy Yield snen_gll! of presiressing steel Mpa 1670
L:p Modulus of Elasticity Mpa 195000 hps
REINFORCEMENT
1y Yield strength Mpa 400 he Aps.fos
lis Modulus of Elasticily Mpa 200000 ST o [vsoe | st
e Ratio Es/Ec 7 =
Sign Paramelers Unit Section - PILE CAP
[ aaA A-A | BB B-B
INTERNAL FORCES AT SECTIOIN
Combination Strengthi Extreme Strength
Qu  |Shear KN 9138} 6039 3223
Mu ]"]exulal Moment ) kNm 10905 6983 1234
Nu  |Axial load kN 0 0 ol
Tu  |Torsional Moment kNm 0 0 0"
FLEXURAL MOMENT CHECKING |
H  [Section height m 2.000 2.000 2,000]|
d's Dis, From comp. fi ber to centroid of comp. Remf m 0.088 . 0.088 0.083
dix Dis. From tens. fiber fo centroid of tension Reinf m 0.166| 0.166 0.164]
 |Cover to reinf m 0,075 0.075] 0.075
ds  |Dis, T‘mm  comp. fiber to centroid of tension Reinf . m 1.834 L83 1.834
d'ps  |Dis. i’rlr'orn_‘lleomp. fiber to centroid of cump?ﬁjés_}[&_:ssing steel 0.000 . 0.000 0.000"
dixp DlsF c tens, fiber to centroid of tension prestressing steel 0.00¢ 0 000 0.00f Qgﬂi}"
dps Dis. From comp. fiber to centroid of tension prestressing steel m 2,000 2000 2,000
b |Width o-{'_t_ﬂe_c-:aples;iel}-f;?-lee of member m 8000 §.000 5.500
bw Web w1dth or diameter of a circular section m ~ 8.000 3.000 5.500
hf  |Compression flange depth -m ___0.000 0,000 3,000
-1z |Moment of inertia of section 4 16.7880 16,7880 14.5130
Amc  |Seclion area m2 16.000 16,000 11.000
Steel choice . e
Tension prestressing steel B ~ PSbype 0 T00.0 0 T0O.0 0 T00.0
Aps ) e Number tendons 0 0 ) 0
e Area m2 ~_0.00000 0.00000 0. ODUOU
Compression prestressing steel P.S type I _0 T00.0 0T00.0 0 T00.0
A'ps L Number tendons 0 4] 0
77777777 j Area m2 0.00000 0.00000 0.00000
Icuslon Reinforcement - Number bars 33 33 36
As o o Diameler mm 25 25 20
o o Area m2 0.02602 0.02602 0.01130
Compression Reinforcement _ Number bars | 53] 53 36
A's . o Diameter mm 20 2 20
o L Area m2 0.01664 0.01664 001130
Shear reinforcement Number bars 8 P —
Al Diameter mm 16 16 ] '77716
7 Area m2 0.00162 0.00t62 ~0.00101
b Resistance factors for flexure 5542 0.90 1.00 0.90
v Resnstance ‘factors for shear N - - 0.90 1.00 0.90
¢n  [Resistance factors for axial force 100 T 1.00
1 Swess block factor 0.836 0.836 0.836
¢ |bis. Between cenuo:d and top f_bt_?!__ o 7 k o m o022 - 0.022 0.600
__For T section behavior m 0.022 o2 0.000,
B For 1ectan;,ular seetion behavior m 0.022 0.022 ~ 0,000
fpe Effective stress in the presiressing steel afler losses Mpa | ills 1116 1116
lps Aver, stress in pres. steel at the time for which the nominal resistance Mpa 1854 1854 1860
k Factor dcpends on type of P.§, Low relaxation snand k () 28 o 0 28 o 0.28 028




i Depih of equivalent sncss block o B _m 0.018 0.018 o018  0000]
de Corresp, effective dcplh ﬁom extreme cqmgf iber o . o e,
to cenieoid oftcnsﬂgfou;c in thg: tensile reinf, | m 1.834 1.834 1.834 L834) 1834
Mn  |Nominal resistance T 75| D T 18473, 7807 7897
Mr o |Factorcd reistance KNm 16626 18473 18473| 7897 7107,
Mu  [Flexualmoment - kNm 16505 6686 6983 859 1234
(5.7.3.2) |Flexural moment Checking e N oK OK OK OK OK
Limits for reinforcement ~ _
cide Maxlmum lciml'rorlcemcnt 1 0.01 0.0§ 0.01 0.00[_ 0.604
Maximum |cmfolcement Chcckmg <= 0. 42 oK OK 0K OK| . OK
1.2%Mer Clakm;,momem - o “kNm 35144 35144 35144 30048 30043
(5.?.3.3.é) Checking M|>—mh|(1 2Mer,1. 33Mu) OK OK OK OK OK
(5.7.3.4) [Conetrol of craking by distr, of reinf for RC member- Check? | _Neo|_ _ Yes| Noj _Yest  No
Existing condmon for structrure . . - 12or3 | 1 1 1 1
de Coner. l!uckness ﬁo Tens, fiber to tens remfncalcst m - 0.063) 0.063 0.063 0.060 0.060
z Ciack widih parameter ) Nfinm 30000 30000 30000 30000 30000"
A Area of coner, with same centroid as ‘9,!‘,5 l{@ﬂ; L b m2 - 0.019 0.019 0.019 0.018 0,018
fsa Value - Mpa - L. 284 284 291 291
0.6*1y - - M 240 240 240 240 240
Tensil slless 111 1'emf Mm(f'S'1 0. 6fy) Mpa 240 240 240 240 240
X Dist. me compression fiber to centroid ] m - 0.267 - 0.216 -
ld Arm ) om_ - 1.745 - 1.762 -
ler Moment ofmel‘ha of the cracked sechon : m4 - 0.501 - 0.227 -
fs Tensile stress in reinforcement fs = Msls / (As*J.d) Mpa - 147 - 43 -
Checling for control eracking fs<fsa N.a OK N.a OK N.a
(5.10.8.2) ]Shrinkage and temperature Reinfocement (side distribution) 3
Arcq  |Area of required reinf L mZ2 | 000127 0.00127 0.060127 0.00127 0.00127
Distribution on sides o i0 D16 m2 | ©0.00202 0.00202 0.00202|  0.00202F g@_@
Required Spacing not larger than m 0.45 0.45 045) 0450 045
Checking OK OK| OK OK CK
SHEAR AND TORSION CHECKING
B |Factor indicating diag. cracked concr. to tension 18 20 2.0 22 22
0 Angle of inclination of diagonal compressive degree 42,58 40.34 39.80 3577 36.83
o Angle ofmcllnaurgniqrflransv reinf. to long. Axis degree 90 % o 90 90
by |Effective web width a _\gga_byldth in dv m _BDDU 8.000 55000 5,500
dv Eff‘ectwe shear depth Lm 8251 1825 1.825) 1834 1.834
{de - a!l) - B m 1.825 1.825 1.825 1,834 1.834
s Spacuu, ofslm ups - m 600.000 600.000 600.000 600,000 600,000
ncat An_lou_n_l_pl__bal_s in s_p_fg_cing 3 bars 8 8 o 5 5
Av  |Shear reinfarea in spacing o m2 0.00t6| o001s| OYODIMG ----------- 0.0010( 00010
B Assume - ) - - 0 20 20 2.0 2.0
@ | AssumL degree 3919 36.53 42,00 34.50 42.24
v Shear stlcss in concrete kN/m2 695 386 414 238 355
Ipa Palmncm: taken as modulys of ¢lasticity of prestressing tendons Mpa 1116 1116 1116 1116 1114
[ Strain in tensile reinforcement 1.89E-03 1.431-03 1.38E-03 9.81E-04 1.08E-03
[if ex<0, mult e with reduee factor | _ e - - - -
Strain checking o <=2.00E3 | ok[ Ok Ok Ok Ok
vif'e Ratio of shear stress and T O 0om| 0013 © 0.014 0.008 0.012
B Fm'_il__yal_ue - 1.8 20 2.0 22 2.2
0 Final value degree 42.58 40.34 39.80 sn 36.83
Ve Nominal sheat nestslance pmvnded by tensile stresses in the conc:letc kN 11738 13186 13389 10275 10014
Vs Shear resistance pwwded by shear lelnﬁ;uc T kN_ B 2 2 2 2 T
v C‘omponem in the divection of the applled shear of the effective P, S kN ) 0 0 0 0 T
Vol  [Valsvervstvp kN 1740 " 1318y 13391 10277 10015
vz fve2 - kN 109488 109488 109488 75653 75653
vn Nominal shear resistance Vn=min{Vn1,¥n2) kN 11740 13189 13391 10277 10015
Vi |Factored shear resistance T N 10366 13189 13391 10277 9014
Ve |Shear kN 9138 5629 6039 2404 3223
(5.8.2.7) |Shenr cheeking 0K OK| OK OK OK|
Page:2/2
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3. Bored pile capacily



SPACE PILE FOUNDATION ANALYSIS PROGRM

PROJECT:

Turbo BASIC

Bridge: ORB22 - KMB2+348.0

INITIA DATA

E.X Da Nang - Quang Ngai

Kn = 0.00 Ax = 7.00 By = 12.60 Cz =
E v.uon = 2944008 E r.uon = 2944008 B v.nen =
E r.nen = 2944008
Mg = 0 (t/m4) Md = 0 (t/m4) m = 2000
LOAD COMBINATIONS
COMB. Hx Hy P Mx My Mz
1 700.00 0.00 2204.00 -295.00 2004.00 0
2 466.00 0.00 1517.00 ~-274.00 1444.00 0
3 678.00 5.00 2148.00 -289.00 1871.00 0
4 443,00 5,00 1461.00 -267.00 1311.00 0
5 480.00 4.00 1592.00 -223.00 1415.00 0
6 519,00 30.00 2029.00 -307.00 726.00 0
7 519,00 30.00 1343.00 -285.00 1111.00 0
PROPERTIES QF PILES
PILE Lo H Bpx Bpy A B Cday Fo Io Po
1 0.00 11.50 1.384 1.384 1.00 1.000 0.000 1.000 0.098 0
2 nt
3 nt
4 nt
5 nt
6 nt
7 n t
PILE COQRD.
PILE X Y Phi X1i
1 -2.50 4,66 0.000 0.00 ~
2 2.50 4,66 0.000 0.00¢
3 2.50 1.34 0.000 0.00
4 2.50 -1.98 0.000 0.00
5 2.50 -5.30 0.000 ¢.00
6 -2.50 -5.30 0.000 0.00
7 -2.50 -0.32 0.000 0.00
FORCES ON PILES
PILE COMB. N 02 Q3 M1 M2
1 1 196.49 =~107.11 -4.08 1.524 -4,268
2 136,50 ~-71.30 -2.71 1.281 ~-2.463
3 197.68 -103.80 -4.69 1.879 -5.586
4 137.78 -67.84 -3.33 1.233 -3.773
% 148.04 ~-73.49 -3.39 1.332 -3.924
6 270.80 -79.75 -7.50 1.519 -11.189
7 122.54 -79.75 -7.50 1.519 -12.167
2 1 484.55 -107.11 3.06 1.924 10.287
2 338.30 ~71.30 2.04 1.281 7.227
3 468.54 -103.80 2.27 1.879 8.628

2.00

2944008

(t/md)

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

Co

1500

M3

193.
127.
188..
122,
132,
152.
146,
193.
127
188

00

324
870
142
325
591
640
655
393

.869
141

Cct

75000



Nmin

Nmax

Q2max
Q3max
Mimax
MZ2max
M3max

-Jmm.mwmi—'qmm.hur\)i—lqmmbwwl—ldmm-hut\)w-dmm.hwl\)a-—\qo\m.n.

PILE

~S v s W

=2 i 2 Ml S =2

322

346.
366.
306.

453
314
438

299,
324,
355.

282
422
291
407

276,
301,
323.

258

392.
268.
377,
.31

253
278

292,

234

104.
66.
106.
68.
79.
176.
50.
150.
101.

152

103.
113.
223,

86.

COMB.

v L

700.
466,
678.
443.
480.
519.
519.

.16
88
37
61
.12
.90
.14
21
05
02
.10
.90
.50
.74
26
23
67
.79
07
10
34

.41
32
.88
0z
30
48
93
58
85
80
25
40
.08
35
81
88
67

N

50

196

-67,
~-73.
-179.
=79.

-102

-68.
-99.
-64.
-70.
76,
~76.
-87.
-64.
-94.
-61.
-66.

=12

-12.
-92.
-6l.
-89,

-58

~-63.
-68.
~68.

-92
~-61

-89,
-58.

-63
-68

-68,
~100.
-66.
-96.
-63.

-68
~-74
-74

.80
484,
196.

50.
196,

50.
.49

55
49
80
49
80

84 1.25 1,233
49 1.54 1,332
75 ~-1.87 1.519
75 -1.87 1.518
.37 3.06 1.924
15 2.04 1.281
17 2.27 1.879
80 1.25 1.233
21 1.54 1.332
01 -1.87 1.519
01 -1.87 1.519
63 3.06 1.924
99 2.04 1.281
54 2.27 1.879
71 1.24 1.233
93 1.54 1.332
.27 -1.87 1.519
27 ~1.87 1,519
89 3.06 1.924
84 2.04 1.281
92 2.27 1.879
.73 1.24 1.233
65 1.54 1.332
53 -1.87 1.519
53 ~-1.87 1.519
.89 ~-4,08 1.924
.84 -2.11 1.281
92 -4.,70 1.879
73 -3.33 1.233
.65 -3.39 1.332
.54 -7.50 1.519
54 -1.50 1.519
00 -4.08 1.924
57 -2.71 1.281
86 -4.70 1.879
29 ~3.33 1.233
.57 -3.39 1.332
.14 ~7.50 1.519
.14 -7.50 1.519
SUMMARY OF FORCES
Q2 03 M1
-68.54 -7.50 1
~107.11 3.06 1
-107.11 -4.08 1
-68.54 -7.50 1
-107.11 -4.08 1
-68.54 -7.50 1
-107.11 -4.08 1
CHECKING CALCULATI

.519
.924
. 924
.519
.924
.519
.924

oo

= 1 = |

= 1
oo oCoconUOOoOoOOoMUO Moo

.555
.149
.298
. 680
.286
226
. 627
.554
.149
.298
.680
.286
.226
. 627
.554
.148
. 297
. 680
.285
L2286
.626
. 554
.148
.297
.681
.270
.464
.588
L1714
. 925
.191
.169
.269
.463
.587
L7173
.925
.190
.168

M2

-12.
10.

-4

-12.
-4.
-12.

-4

169
287
.268
169
268
169
.268

IN COMPARISON WITH INITIA LOAD MATRIX

00
00
00
00
00
00
o0

W W

oo O

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

2204,
1517
2148.
146l1.
1592.
2029.
1343,

00

.00

00
0o
00
0o
00

~295.
-274.
-289.
=267
-223.
-307.
-285.

00
00
00

.00

00
00
00

2004.
1444,
1871.
1311.
1415,

726.

1111

00
00
00
00
00
00
.00

122.
.591
152.
146.
183.
121.
178.
116.
125.
145.
139.
174.
115.
169.
109.
119.
137.
131.
164.
108.
159.
103.
112.
129.
123.
le4.
108.
159.
103.
.525

132

112

129.
123.
178.
118.
173.
113.
122.
.198

141

135.

324

639
654
728
435
703
131
902
011
026
064
0ol
265
937
Z13
384
398
399
567
827
744
524
756
7170
400
568
828
745

757
771
887
219
985
035
558

213

M3

123.
193.
193.
123.
193.
123.
193.

oo o oo o

771
393
364
771
394
771
394

.00
.00
.00
.Q0
.00
.00
.00




DANANG QUANG NGAI EXPRESSWAY "~ |ttem. " |[Eng. Date.  [Sign.
ORB22 BRIDGE Design '
DETAIL DESIGN ' Check
CHECK REINFORCEMENT OF BORED PILE Revise

[BORED PILE DESIGN

1.Load Combinations at top of bored pile

Longitudinal Transvesal
No Combinations Sign Fy Fux My Fuy Mx
(kN) (kN) (kNem) (kN) {kN*m)
1 Extreme Ext-IB 488 674 -1223 74 120
2 Strength Str-JA 4890 1057 -1915 =30 -102
3 Strength Str-JA 1969 1057 -1915 40 42
4 Strength Str-IA 4890 1057 -1915 -30 -102
5 Strength Str-JA 1969 1057 -1915 40 42
6
2. Bored pile Material
Normal concrete
Compressive strength at 28 days age fic 30{MPa
Congcrete elastic modulus Ec 27691(MPa
Reinforcement -
Yield strength fy 420{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 inettia Ix 0.049|m4 |
Iy 0.049[m4 |
Radius of gyration of gross concrete section; r = sqri(l/A) X 0.250lm
ry 0.250|m

1, Limit of Reinforcement 5.5.74.2
Minimum area of longitudinal reinforcement in column
~_Asfy/(Ag.fc)>=0.135 7 Asz> ~0.008)m2
As/ Ag>=10.01 As> 0.008|m2 .
Maximuym area of longitudinal reinforcement in column
 As/Ag<=0.08 As = 0.063|m2 |
Trial Rebars: Ok As 0.015m2 N
{layers x 24 = 24 bars D28 @150 Asl 0.015|m2

Printed:7/20/2013
*heck M-F coc_Abutment.xls - sheet:BoredPileDesign Page:1/4



2. Interation diagram M-P

Using Pca-Column software

**In Transverse Direction

P (kN)
18000 -
_________________________________________________ (Pmax)
fg=
i f8=0.51y
} } } t | } I T !
-2500 2500
1 Mx (kN-m}
5000 L (Pmin)
**In Longitudinal Direction
P {kN)
18000
________________________________________________ {Pmax}
i fg=
i 15=0.51y
t | t 1 }
-2500 2500
My (kN-m}
6000 L {Pmin}
Printed:7/20/2013

“heck M-P coc_Abutment.xls - sheet:BoredPileDesign
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**In Both Direction

3000 T My (kN-m}

Mx (kN-m)
3000 ‘ ' r 3000
3000 -
P=0 kN
3. Column Ties 8.5.74.6, 8.5.10.6.3, 85.10.11.4.1d - ¢
Bridge is in seismic zone Sz i N
Area of concrete core measured out-to-out of ties Ac 0.622|m2
Tie diameter Ditie 14[mm?2
Cross section area of 1 tie As-ir 0.0002|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 0.0096
___Ratio of spiral reinf. To total volume of concrete core shall satisty $.5.7.4.6
ps>=0.45.( Ag/Ac - 1). f'e/ 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 . f'e/ fy = Req2 Req2 0.0086|N/A
Length distributed spiral with pitch 75mm below pilecap Ldis 1.50jm
4. Shear Design _
Shear resistance factors (3% 1.0
Factored shear force Vu 1057|kN
Required shear capacity Vn = Vu/ ¢v Vn 1057|kN
Determine concrete shear capacity
Minimum shear reinforcement will provided in cross section -
Therefore 8 2.0
) 45.0|deg
 Diameter of bored pile D 1.00|m
Width of cross section b 1.00|m o
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

“heck M-I coc_Abuiment.xls - sheet:BoredPileDesign

Printed:7/20/2013
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Ve=10,083.0.sqrt{f'c) . bv. dv Ve 616[kN
A, 1963 [mm?2
Angle of inclination of shear reinf. to long,. axis o 90
Vs=Av*y*dv¥{cotgB+cotgo)*sina/s Vs 7447|1KN
Vnl =Ve¢+Vs Vil 8063
Vn2 = (.25 'cbvdv Vi 5081
V, 5081
Conclude OK

*heck M-P coc_Abutment.xls - sheet:BoredPileDesign
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DANANG QUANG NGAI EXPRESSWAY Item. Eng. Date. Sign.
ORDB22 BRIDGE Design
DETAIL DESIGN Clieck
EMPIRICAL ESTIMATION QF PILE CAPACITY-ABUTMENT Al Revise

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

ASSUMPTYON:

» The rock is reasonably sound

o 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:

Bored hole name ORB22-Al
Bottom of pilecap elavation EL1= 350
Top of socket elevation EL2= 322
Pile tip elevation EL3= -850
Pile Length L= 1200
Diameter of drilled-ghaft D,= 1.00
Pile Cross-Sectional Perimeter p= 314

Pile Cross-Sectional Area A= 079
Working normal force at pile head N= 51216
Working normal force at top of socket P;= 5060.6
Intack rock modulus E;= 25000
Modulus modification ratio K,= 001
Elastic modulus of the insitu rock E,=K2E = 2500
Influence coefficient I,=f(H/D, EJE)= 018
H/D,= 528
EJE, = 110.77
Rock mass modulus/ intack rock modulus E./Ei
Atmospheric pressure p.= 0.101
Reduction factor to account for jointing g
The clastic shorterning of the drilled shaft
r,= (ZP)*HS(A L E) = 1.229
‘The settlement of base of drilled shaft
Those = (P IA(DME) = 3.644
ot Fpe™ 4872

=3

mn
kN
kN
MPa

MPa

MPa

i

mm
mm

Compute the bearing capacity based on Sharft resistance alone

Unit side resistance

Pile Conerete comp. strength f,= 300 MPa

Concrete Unit Weight g= 245 KNAW

Modulus of elasticity of conere E.= 27691 MPa

Depth of socket H,= 528 m

Diameter of socket D= 100 m

Socket Cross-Scet, Perimeter Pee= 314 m

Socket Cross-Sectional Area Age= 079 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-Lrfd 4th

10.8.3.5.4b-Lrfd 4th

10 mm

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 — qs= 0.15%qu
if qu> 1.9 Mpa - may be taken after Horvath & Kenney 1979 — qs = 0.21*sgrt{qu)

CI10.8.3.5-4
C10.8.3.5-5

Case 2: Side af 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*ag*pa*(qu/pa)™0.5<7.8%pa*(fc/pa)™0.5

qs0 = 7.8%pa*(fc/pa)0.3

Drifling method used in consiruction:

QR = ¢*Qll = ¢'!*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. ELT ELB De’p th RQD 4, qs QSR ¢s QR
(m} (%) {MPa} {MPa) (kN) (kN
1 -3.22 -5.22 2.00 21 39.99 1.33 8344 (.65 5424
2 -5.22 -7.22 2.00 43 39.99 1.33 8344 (.65 5424
3 -71.22 -8.50 128 50 39.99 1.33 5340 0.65 3471
4
5
6
7
8
1 Sum 5.28 22028 14318

ity in rock-ORB09a.xls.xls - sheet:Al

Printed:7/20/2013
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DANANG QUANG NGAI EXPRESSWAY ' Tiem. Eng, Date. Sign.
ORBEZ BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-ABUTMENT Al Revise
. Typeit I elosed Jolnts" 2t open Joints!
No. Depth RQD Ty B/ E; Clg Type qs0 9s g - tsed Qsr b Qr
(m) (%) (MPa) {MPa) (MPa) (MPa) {kN) ® (kN)
1 2.00 21.00 39,99 0,05 (.46 1 "13.58 0.60 0.60 3748 (.55 2062
2 200 | 43.00 [ 3999 0.13 0.57 1] 13.58 0.74 0.74 4678 0.55 | 2573
3 128 { 5000 | 39.99 0.13 0.59 1] 13.58 0.77 0.77 3086 0.55 1697
4 - - - - - - - - - - -
3 - . - . . . - . - - - -
6 - - - - - - - . - - - -
7 - - - - - R R . - . - .
3 - - - - - - - - - - - -
Sum 5.28 11513 6332
Unit base resistance g, = 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 e - MPa
Coefficient that depen on diameter socket Ky= 5.00 Table C10.8.3.5-1
Total vertical stress at the base elevation av= - MPa
q,= - MPa
= 0.50 Table 10.5.5-3
QpR= AP -qp QpR— - kN
Qr = 6.Opr Qr= - kN
ESTIMATED PILE CAPACITY:
Pile Structural Capacity Q= 0.75*0.85*0.85%Fc*Ag 12768 kN 1301 T
Pile resistance Qr 6332 kN 645 T
Deducting pile weight -179 kN -18 T
Estimated Pile Capacity 6153 kN 627 T
Maximum Reaction - ULS Ok 4890 kN 499 T

ity in rock-ORBOYa.xls.xls - sheet:Al

Printed:7/20/2013
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DANANG QUANG NGAI EXPRESSWAY ' Ttem. Eng. Date. Sign,
ORB22 BRIDGE j ' Design | '
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-ABUTMENT A2 Revise

AASHTO - LRID 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 fluids are used
o The boltom of the socket is properly cleaned out.

DATA & CALCULATION:

Bored hole name ORB22-A2 Pile Concrete comp. strength f.= 300 MPa
Bottom of pilecap elavation . ELI= 350 Concrete Unit Weight = 245 KNm
Top of socket elevation EL2= -305 Modulus of elasticily of concre E.,= 27651 MPa
Pite tip clevation EBL3= -7.50 ‘ :
Pile Length L= 11.00 m Depth of socket Hy= 445 m
Diameter of drilled-shaft D= 100 m Diameter of socket D= 100 m
Pile Cross-Sectional Perimeter P= 314 m Socket Cross-Sect. Perimeter Poe™ 314 m
Pile Cross-Sectional Area A= 079 m Socket Cross-Sectional Area A= 079 m?
Working normal force at pile head N= 51024 kN
Working normal force at top of socket P;= 50509 kN
Intack rock modulus E;= 25000 MPa Figure C10.8.3.5-2 Lrfd
Modulus modification ratio K,= 015 Figure C10.8.3.5-3 Lifd
Elastic modulus of the insitu rock E,=K*E;= 3750.0 MPa
Influence coefficient I,=f(H/D,, E/E}= 030 Figure C10.8.3.5-1 Lefd
H/D,= 445
EJE, = 1738
Rock mass modulus/ intack rock modulus E,/E; C 10.4.6.5-1-Lefd dth
Atmospheric pressure p.= 0101 MPa
Reduction factor to account for jointing g 10.8.3.5.4b-Lrfd 4th

The elastic shorterning of the drilled shaft
1, = (EP*HAAG*E) = 1.033  mm
The settlement of base of drilled shaft
thase = (LPV*ADSME)} = 0404 mm
Yot Fpee= 1438 mm < 10mm

Compute the bearing capacity based on Sharft resistance alone
Unit side resistance
Case 1. The drilling fluid used will rot 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 C10.8.3.5-4
if qu> 1,9 Mpa - may be taken after Horvath & Kentiey 1979 — gs=0.21*sqrt{qu} Ci0.8.3.5-5
Case 2: Side of rock socket is considered o be smooth or where the vock is drilled using a drilling stirry
May be taken after Horvath & Kenney 1979 — gs= 0.65*0p* pa* (quipa)0.5<7. 8*pa*(fe/pa)”0.5
qs0 = 7.8*pa*(fe/pa)™0.5 10.8.3.5.4d-1-Lrfd2007

Drilling method used in construction:
Qe = ¢*Qn = §*Qsr
P, is the resistance factor - table 10.5.5-3 LRFD
qu is the uniaxial compressive strength of the rock

No. El.fr ELB Del)th RQD Qu s QSR ‘bs QR
(m}) (%) (MPa) | (MPa) (ki) (kN
1 -3.05 -3.16 0.11 43 39.99 1.33 459 | 0.65 2908
2 -3.16 -4.66 1.50 23 39.99 1.33 6238 0.65 4068
3 -4.66 =7.50 2.34 35 39.99 1.33 11848 0.65 7702
4
5
6
7
8
Sum 4.45 18565 12068

Printed:7/20/2013
«city in rock-ORB09a.x1s.xls - shect: A2 Page:172



DANANG QUANG N‘GAI EXPRESSWAY Ttem. Eng. Date. Sign.
QRBZZ BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-ABUTMENT A2 Revise
“Tyipe-"1i.closed joints", "2t open Joinis"
No. Depth | RQD d | Em/Bi | o | Type | qs0 G |g.-used| Qs 5 Qe
{m) (%) (MPa) {MPa) (MPa) (MPa) {kN) * (kN) |
1 011 | 43.00 [ 39.99 0.13 0.57 1 13.58 0.74 0.74 257 0.55 142
2 1.50 23.00 39.99 0.06 0.47 1 13.58 0.61 0.61 2893 0.55 1591
3 2.84 55.00 39.99 0.29 0.69 1 13'5.8 0.90 .90 8049 0.55 4427
4 - - . - - . - - - - . -
5 . - - - - “ - - - - - .
6 - - - - - . - - - - - -
7 - “ - N - - - - - - - .
8 - - - - . - - - - - - - - -
Sum 4.45 11200 6160
Unit base resistance 4= Kb.(p1-p0) + ov
Limit pressure determined from presuremeter tests M 5.89 MPa C10.8.3.5-7
At rest total horizontal siress measured at ther base elevation o= - MPa
Coefficient that depen on diameter socket K= 4.71 Table C10.8.3.5-1
Total vertical stress at the base elevation ov= - MPa
9= - MPa
= 0.50 Table 10.5.5-3
Q= Ap.qp Qpr= - kN
QR. = ¢'QpR rR= - kN
ESTIMATED PILE CAPACITY:
Pile Structural Capacity  Qp = 0.75%0.85*0.85*(c*Ag 12768 kN 130/ T
Pile resistance Qr : 6160 kN 628 T
Deducting pile weight -161 kN -16 T
Estimated Pile Capacity 5999 kN 611 T
Maximum Reaction - ULS Ok 4890 kN 499 T

wity in rock-ORB0%a.xls.xls - sheet: A2

Printed:7/20/2013
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B. Miscellaneous



1. Expansion joint



Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
OQRB22 BRIDGE Design.
DETAIL DESIGN Check.
EXPANSION JOINT Revise.
EXPANSION JOINT
I. Displacement
Maximum allowable displacements in longitudinal direction at pier Al = 50 mm
Maximum displacement 34.1 OK
Maximum allowable displacements in longitudinal direction at abutment A2= 50 mm
Maximum displacement 18.9 OK
Al
Unit {(mm}
Tai trong Symbol Sign Displacement Service
Casel Case2 b
TU+ TU + 7.18 7.18 1.20 1.20
TU- TU - -6.53 -6.53 1.20 1.20
Cr&Sh CR&SH - -4.90 -4.90 1.20 0.50
¢ Qther loads + 1.44 -1.44 1.00 1.00
¢ Max Stretch = 7.6
Max Shrink = -15.2
Maximum displacement 15.2
A2
Unit (mm)
Téi trong Ky higu | Diu Displacement Service
Casel Case2 b .
TU+ TU + 8.98 8.98 1.20 1.20
TU- TU - -8.16 -8.16 1.20 1.20
Cré&sSh CR&SH - -6.12 -6.12 1.20 0.50
Other loads & 1.80 -1.80 1.00 1.00
Max Stretch = 9.5
Max Shrink = -18.9
Maximum displacement 18.9
L
Page:1/1
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'''''''''''''' ~Da Nang Quang Ngm Exp“ressway project Item. Eng. Date. Sign.
OP18A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AlL Revise
LOAD COMPONENTS .
Assumptlons :
1. Bridge is consldered to be In seismlic with acceleraﬁfr:m coeff, A = {(.0580¢g

2. The Deslan of the Abutment accords with Specification for bridge deslgn 22-TCN-272-05
and AASHTO LRFD 2004 for reference
3. Design live load: HL-93 and lane foading 9.3 KN/m

Input : :
Lovel Table(at center of abutment)
Level of top of headwalt HTwl 16,769 m
Level of fop.of bearing BTL 13.950 m
Level of{op of stem abutment HTL 13.654 m
Level of top of footing FTL 6.500 m
Leve! of bottom of footing FBL 4.500 m
Ground leve| GL 7.816 m
Lowest water level HWL 4.500 m
Skew angle o : 10.00 den
LLoads from substructure ‘
Abutment dimenslons VERTICAL VIEW
n w
t b by
. GiL
] g dy 4
- b= % .
"ﬂ_‘ [ ]
¥
ds
dy
h )
Iy a
m a4
¢ ‘ b
f d;
b
d
I | 12
PLAN VIEW
~
N
N
Centerof bridge < ———— &g —— -t m B ——
o« U
Axis Xo 4=
-
S\ Axis Yo
Material Unit Welghts .
» Unit Weight of Reinf. concrete Ye = 24.5 kN/m®
» Unit Weight of Soll Yo = 18.0 kN/m®
* Unit Bouyancy Weight of Soit Yebo = 8.2 kN/m®
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Da Nang Quang Ngai Expressway project Ttein. Eng. Sign.
OP18A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al1L Revise
ABUTMENT DIMENSIONS {IN METRES)
ftem Symbol Value item Symbol Value

Helght of stem h . 9.266| Horizontal Dimension by 3.700

Footing Width i b 9.000] Horlzontal Dimension by 3.800

Stem Width a 1.800| Horizontal Dimenslon b 0.300

Footing Bepth d 2.000| Vertical Dimension dy 0.839]

Footing Slope f 0.000] Vertical Dimension d, -3.800

Width of stem at bearing n 1.300] Vertical Dimension dy 4.627

Ballast Wall Height i 2.114| Vertical Dimension dy 0.000

Ballast Wall Thickness t 0.500|_Vertical Dimension _ds 0.296

Wingwall Length w 8.000; Vertical Dimension ds 0.900

Soil Cover at Tog [ 1.316] Verlical Dimension dy 0.300

Girder Reaction g 0.850| With of bearing pad m 0.900(]

Distance to ¢l of pile r1 1,200] Wingwall Thickness u1 0.500]|

Horizontal Dimension by 3.500]] Wingwali Thickness u2 0.800]

Horizontal Dimension ba 3.700][ Distance to ¢l of pile r2 1.200j;

€os (e = 0.98

Slope front of abutment cl = 0.00 m

bl = 0.00 m

Width of Abutment L 12.600 m

Width of abutment {Inclined direction) Ltr 12.794 m

Helght of Abutment Ht = 11.27 m

Distance from CG of footing to edge of Abutment bi2 = 450 m
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1. Self welght of Abutment (DC)

Area Length Force ! Arm® Moment
Pescription mA {m) (KN} {m) {m) {kN*m)

SW of Abutment {DC}

_ Section A1 7.000 12.794 2194 1.750 2.750 6034
Section A2 - 12.794 - 2.333 2.167 -
Section B1 - 3,600 12.794 1128 4.400 0.100 113
Section B2 12.874 12.794 4035 4.400 0.100 404
Sectlon C1 7.400 12.794 2320 7.150 -2.650 -6147
Section C2 4 - 12.794 - 6.533 -2.033 -
Seglion D 1.057 12.794 331 5.050 -0.550 -182
Section E11 B 3.330 0.500 41 7.150 -2.650 -108

| _Section E12 29.844 0.800 585 7.150 -2.650 -1550
Section F11 3.420 0.500 42 10.900 -6.400 -268
Section F12 1.125 0.650 18 9.050 -4.550 -82
Section F13 - 0.800 - 10.800 -6.400 -
Section F2 7.220 0.800 142 10.267 -5.767 -816
Section G1 0.135 11.784 282 5.450 -0,950 -267
Section G2 0.045 16.132 18 5.450 -0.950 -17

Bearing seats (wiseal= 0.85m) 0.266 4.250 31 4.350 0.150 5
Curbs +Handrail on Abutment 0.50 8.000 106 8.800 -4.300 -456

Total SW of Abutment (DC) 11273 -3338

Tranverser moment 1 809 . 6 100 4936

Notes: 1. Distance X' is measured horizontally from Toe of Retaining to CG of Section

2. Moment ‘Arm' is measured from CG harizontally and from Underside of Footing Verdically,
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
OP18A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AllL Revise
2. Earth on Abutment {EV)
Area Langth Force xM Armi® Moment
Description (m4 {m) {kN) (m) {m) (kN=m})
Earth on Abutment (EV)
Section E1 34.28 11.194 6808 7.150 -2.650 -18307
Section E2 - 11.194 - 7.767 -3.267 -
Section E3 - 1.600 - 8.000 -4.600 -
Section K1 4.606 12.794 1061 1.750 2,750 -
Section K2 - 12.784 - ] - 4.500 -
Saction K3 - 12,794 - 1.167 3.333 -
Total Earth on tin 7969 -18307
3. Horizental 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.
)
M
RIGID
WALL,
= P
3 ; :
*» Height for horizonta! earth pressure H = 11.27 m
» Width for horizontal earth pressure w 1279 m
* Density of Soil Ts = 1835 kg/m®
+ Internal Friction Angle of Soil & = 30.0 deg
+ Incline angle of back face wall 0 = - 80.0 deg
» Friction angle between fill and wall & = 0.0 deg
+ Incline angle of fill soil B = 0.0 deg
» Gravltational acceleration g = 9.81 m/s?
* Basic earth pressure
p=K.ys. g. Z 1059 (Mpa, Z:mm)
K: taken as Ka {assume wall move or deflect sufficlently to reach minimum active conditions})
.2 1 r = 2.250
sin “(0 + -
Ka = 2( ¢f) Ka = 0333
I".[sin “ B.sin( 6 — 3)] p = 0.068 Mpa
T ; -2
bl [ +8).sin(§'-)
sin( 6 — 8).sin( 0 + B)
Horizontal earth pressure:
rEa=05.p.Z.8.10"3 (kN) Ea = 4872 kN
*M=Ea. 0,4H M = 21954 kNm
* Horizontal Earth Pressure act at a height of 0.4 B <5 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 heq= 1.7 m
H= 3.00m heqg= 1.2 m
H= 6.00m heq= 076 m
= 9.00m heq= 0.61m
H= 11.27m heqg= 061 m (Linear interpolation)
= Vertical force ESv = 520 kN
av = -2.65 m
M = -1377 kNm
» Horizontal force ESh = 528 kN
eh = 563 m
Ap =y o8l 0° M = 2972 kNm
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..... ‘ Da Nang Quang Ngai Exprcssway project " Titem, Eng.ﬁﬁ Date. Sign.
OP18A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AlL Revige

5. Earthguake effects

Bridge is located at: Tam Hiep district - Quang Ngal province

According to TCXDVN 375:2006 and 22TCN272-05, bridge is in seismic zone 2and acceleration coefficient as below

» Paak ground acceleration coefficient A = 0.0580¢g

5.1, Selsmic acfive lateral Earth pressure {Eay)

» Backfill slop angle i = 0.0 deg
+ Slope of wall to vertical B = - 0.0 deg
» Angle of friction of soil b = 30.0 deg
= Angle of friction between soit and abutment 8 = 0.0 deg
« Horizontal acceleration coefficient kh = 0.087

= Vertical acceleration coefficlent kv = 0.035

» Angle 6 = arctan(k ./ (1-k,)} 6 = 5.2 dag

2 T . -2
X cos“(p—6-P) 1+ [ sin(¢ -+ 5).sin@ —6—1)
AE = _ .
cos@.cosz[icos(8+ﬂ+9) V005(8+B+ 0).cosfi—p)

+ Seismic active lateral Earth pressure coefflcient Kae = 0.39
“Eae=05.0. 7 H . (1-kv) . Kug. 1049 (kN/m)

* Seismic active lateral Earth pressure coefficient Eae = 5498 kN
“Mag= Epg*0.3H+{Esg - Eag)*0.6H } Mag = 20703 KNm <A 11.1.1.1>

Eqsls the static component of selsmic active pressure calculated with 0= kv =0

5.2, Earthquake effacts to abutment (EQ)

Seismic force for substructures: elements asbove 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 = 0.065
+ Period of vibration of the fundamental mode
Tm = 2*pi()*sqrt{m/k) TTm = 1118 s
Area Length | Force XM Arm™ Moment
Decription m? {m) (kN}) {m) {m) (kNem)
Section A1 - 7.000 12,784 127 - 1.000 127
Section A2 - | 12.794 - - 2.000 ) -
. SectonBY 3.600 12.794 _BS - 1 _1.000 65
 SectionB2 1 32874 | 12794 | 261 - 5.576 1453
_Sectonct 7.400 12,794 135 - 1.000 135
Section C2 o - 12.794 - - 2.000 e
Section D 1.057 12.794 21 - 10.208 218
| Section E11 3.330 0.500 2 - 8.816 A
SeclionE{12 29,844 0.800 34 - 4.033
Section E2 - | - 0.740. - - 2.000 -
Section F11 3.420 0.500 2 - 8.816 21
Seclion F12 1.125 0.660 1 - 8.216
Seclion F13 - 0.800 - - 9.447
Section F2 7.220 0.800 8 - 9.160 75
Seclion G1 0.135 11.794 2 - 8.553 19
Section G2 0.045 16.132 1 - 4.033 4
Total EQ of Abutment Salfweight 661 2140
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Da Nang Quang Ngai Expressway project Item, Eng. Date, Sign.
OP18A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AlL Revise
8. Braking Force(BR)
Take 50 % Braking Force for this Abutment (Free Bearing)
= Number of lanes n = 3 lanes
+ Multiple presence factor m = .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 e = 131 m
Mlong = 1361 KNm Long. Axis
7. Centrifucal Forge , CE{ 3.6.3)
= Plan of bridge (1:"stralght”,2: "Curve"} 1
* Design Speed A = 120 km/h
v = 33.3 mfs
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 = 1315 m
Mtrans = 0,00 KNm Trans. Axis
8. Water Load (WA) INA
Page:5
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Da Nang Quang Ngai Exprerssway project Item. 7 Eng Date. Sign.
QFP18A B_RIDGE Design
DETAIL DESIGN Check
ABUTMENT AlL Revise
SUPERSTRUCTURE LOADS
Il.Loads from éuQerstructure :
e - ltem - . Sign Value Unit
Span length - ] Lsp T27.00p -
Span between bearings e T b | 2640 m
Skew angle ' i o . 10.00] . deg. -
“Deck slab length ) Ldeck 26.85 m
Sridge Width_ ) . Be 12i74] -~ m
Girderheight . -~ - o | hgi 160] m
Declslabdepth . ] | hdkslab 0218 m -
Asphalt depth ' ; : T Qeochas 0084 m _ I
Unit weight. ofconcrete I — c | 24.50] kN/m3
Umtweight of asghalt concrete - 3@ T 2240] kN3
1,Dead loads bc s nespan at abutment
Ttem = San | Valie | _unit .
M 1.Giders - oo -
Welght of 1 girder m-__ﬁ___g___,._______#_l___ﬁ_DC I  484.T7| kN
“Numberofgirders : . e o . | on 5| Girders
Sum of girders wetght o A e 2323:83| i kN
|- Pregast Planks el e pc | 30443 kN
- Daphragm N NN 2L A 1176:38| = KN.:
" Total . DC 3894 64 kN
12Deck sl R TR L e wl i M :
Deckslab '~ L T el _I_.L DC__ I 178090[ kN
T — Y
_A_sphalt concrete T pw - 555:33]: 1 KNt
{AHandel ' T R0 .
andrall ¥ median -~ e T _Doc. 163990 KN -
2.Live load {LLY: - -
T = T 7)145 I 11.15._,-7 . 35 k]\_,l: j
M Truck 1 F - R
o 4.3 4.3 m .
Tanderﬁ T
- 10 110 kN
1.2 m
‘llLane load
Pedgstrial :
Considerate struclure asa snmple span
Reaction Influence
Number of lanes_____ N n 3
Multiple presence factor | m 0.86 |
Dynamic load allowance . 1+IM 1.25
Page:6
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Da Nang Quang Ngai Expressway project
OP18A BRIDGE
DETAILL DESIGN
ABUTMENT AlL

WdbikN Total(kN
0.0

Pedestrian
Reaction -
3.Earthquake affects on su erstructrue E

Longitudinal moveable pearings at Abutment
Horizontal force from superstructure due to EQ - transverse direction

At bearing Heq = 224 kN
4 Uniform Temper ture, Srinka a8 Cree| TU+SHE&CR
Bearing d'!splacement due to uniform temperature and shrinkage creep AU = 0026 m
H=GAAuwy A <1483.1-2>
Shear modulus G G = 1 MPa
Bearing area A = 0165 m2
Height of alastomeric layers hrt 0.065 m
Nurmber of beating nb = 5 bears
Horizontal force due to TU+SHACR
Acting at top of bearing H{tu+gh+cr) = 330 kN
5. Wind loads Ws
5.1.Tranverse wind o superstructure {WS)
Wind zone Zone 1!
Basic 3 second gust wind Vi = 53,00 mfs
Correction factor S = 1.0
Design wind velocity A = BIITMiS
Drag coefficient Cd = 139
Overall width of bridge b = 1274 m
Depth of superstructure(including solid parapet) d = 278m
bid = 458
Windy obstructed area of superstructure At = 7514 m2
Force due to tranverse wind
Fhy=max(0.0006*V2*At*Cd,1.8"At) (kN) Fhy = 200.5 kN <3.8.1>
5.2.Wind load on vehlctes (WL
Transverse wind on vehicies Witran = 1.50 kN/m
Transverse norizontal force due to wind on liveload
At 1.8m from surface Fhy = 40.50 kN
g.Combinations
Loads from guperstructure to Abutment
Loads at bottom of stem Vertical Longitud’lnal Tranversal
~ Sign N x Hx Z Hy y Mx
Loads {kN) (m} (kN) {m} {(kN+m) (KN} {m} (KN-m
| Girder + Deckslab DC 2838 0.05 142 ' |
Handrail DC 320] 005 _— I N
pavement oW | 268 0.05 ___ﬂ__
LiveLoad | 12 __ﬂ—-m 1689
_Pedestrial -E-_ﬂ 008 | ] -
~frans wind on struc. | W3 o e g5 7| 149
" “Trans. wind on veh. W | e S . 20| 695 181
“Eeathguake EQ | i i "ﬂ/ _ 51| 145 1582
TU+SH&CR TU+SHBCR i 330 7.15 | 2360
page:?
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Da Nang Quang Ngai Expressway project Item. Eng. Date, Sign.
OP18A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AlL Revise
[Coads at bottom of pilecap Vertical Longitudinai Tranversal
Sign N X Hx z, My Hy ¥ Mx
Loads (kN) {m}) {kM} {m) (kN-m) (kN) (m) (kN=m)
Girder + Deckslab DG 2838 0.15 426
Handrail DC 320 0.15 48
Pavement DW 268 0.156 40
LiveLoad LL 1233 0.15 185 1.37 1688
Pedestrial PL 0 0.15 0 - -
Trans. wind on Struc. WS 105 2.15 958
Trans. wind on vehi. WL : 20 10.95 222
Eearth quake EQ 221 9.15 2025
TU+SHECR TU+SH&CR 330 9.15 3020
Loads Load combinations
Sign Str-lA Str-iB Str-liA Str-1HIB Ser-l Ext-1A Ext-IB
Girder + Dackslab DC 1.25 0.90 1.25 0.90 1.00 1.25 0.90
Handrail DC 1.25 0.90 1.25 0.90 1.00 1.25 0.90
Pavement DWW 1.50 0.65 1.50 0.65 1.00 1.50 0.85
LiveLoad LL 1.75 1.75 1.35 1.35} 1.00 0.50 0.50
Pedestrial PL 1.75 1.75 1.35 1.36 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 . R ~1.00 1.00 - -
TU+SH&CR TU+SHACR 0.50 0.50 0,50 0.50 1.00 I
Load combinations at bottom of stem
. Longitudinal Tranversal
l.oad combinations N Hx My Hy Mx
. {kN) {kN) {(kN.m) (kN} - (kN.m)
Strength Str-lA 65006 165 1505 0 2055
Strength Str-1B 5173|° 165 - 1439 0 2055
Strength Str-l1A 6013 165 1481 62 2780
_Strength Str-1IB 4680| _ 185 1414 62 2760
Service Ser:l ___4es8( 330 2593 52 2095
Extreme Ext-1A o 4965 © 248 221 2427
Extreme Ext-IB 3632 0 182 221 2427
Load combinations at bottom of pilecap
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
{kN) (kN) {kN.m}- {kN) (kN.m)
Strength Str-1A 6506 165 2486 o] 2985
| Strength Str-1B 5173|165 2286 0 2955
Strength Str-111A 6013 165 2412 62 2885
Strength Str-ilIB . 4680 165 2212 62 2885
. Service Serl 4658 330 3719 52 2198
Extreme Ext-IA 4985 0 745 221 2669
Extreme Ext-IB 3632 0 545 221 2869
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Da Nang Quang Ngai Expressway project Item, Eng. Date. [Sign.
OP18A BRIDGE Design
! DETAIL DESIGN Check
i ABUTMENT Al1L Revise

LOAD COMBINATIONS

Axis X

Center of bridge —— _

x i
Axis Xo |
i ~
¥ “\ Axis Yo
Hl.Load Combinations Axis Y
1.Loads from substructure
Vertical Longitudinal Tranversal
Loads at bottom of pilecap Sign N x Hx Z4 My Hy y Mx
{kN) {m) (kN) (m} {kN-m) (kN) {m) | (kN-m)
Self weight of Abuiment DC 11273 ' o -3338 .- - .| 4935.79| - -
Soils on pilecap : EV 7969 -18307 5
Herizontal Earth Pressure | _EH 4947 21954
Vertical Surcharge LSv . 520 -1377
Horizontal Surcharge Lsh | 528 2972
IBraking Force BR 104 1361
iCentrifucal Force ) CE - - - e
{Buoyancy of Abutment WA - -
[Buoyancy of Earth on Abutment WA. - ‘ - . 1
|Earthquake effects to Abutment EQ 661 2140 198 642
IEarthquake effects to soil Eae 5583 21022 i
Table of load factors L
Loads Sign Load combinations ,
Str-1A Str-IB__| Str-llIA ] Str-liB | Ser-l Ext-lA- | Ext-IB
|Self weight of Abutment B DC 1.25 090 | 126 0.90. 1.00 1.25 0.90.
Soils on pilecap | _EV 1.356 0.80 1.35 0.80 1.00 1.35 | 0.90
Horizontal Earth Pressure EH 1.50 | __0.90 1.50 0.90 1.00 0.00 0.00
iVertical Surcharge _LSv 1.75 178 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 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Earthguake effects to Abutment EQ . 1.00 1.00
Earthquake effects to soil Exe 1.00 1.00
H:Load Combination at bottom of pilecap
’ Longitudinal, Tranversal
Load combinations N Hx My Hy Mx
(KN} {kN) ~ (kN.m) (kN) {kN.m)
Strength Str-lA 25759 8525 09215 0 6170
Strength Str-1B 18227 5557 5449 0 4442
Strength Str-IlA 25551 8272 8033 0 6170
Strength Str-1lIB 18019 5304 4267 0 4442
Service Ser-l 19762 5578 3264 0 4936
Extreme Ext-IA 25109 6560 -4247;-| 198 6812
Extreme Ext-IB 17578 6560 5159 . 198 5084
Page:9
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Da Nang Quang Ngai Expressway project
OP18A BRIDGE
DETAIL DESIGN
ABUTMENT AlL

Item.

Eng.

Date. {Sign.

Design

Check
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2. Loads from superstructure

Load Combination at bottom of pﬁecap

Longitudinal Tranversal
Load combinations N Hx My Hy Mx
(kN) {kN) {(kN.m) (kN) (kN.m)
Strength Str-fA 6508 165 2486 0 2955
Strength Str-IB 5173 165 2286 0 2955
Strength Str-ll1A 6013 165 2412 62 28856
Strength Str-llIB 4680 165 2212 62 2885
Service Ser-| 4658 330 3718 52 2198
Extrame Ext-1A 4985 0 745 221 2869
Extreme Ext-IB 3832 0 545 221 2869
3. Total loads at bottom of pilecap
fLoad Combination at bottom of pilecap
Longitudinal Tranversal
Load combinations N Hx - My ‘Hy Mx
(kN} (kN) (N} | (kN) | (KN.m)
Strength Str-1A 32264 8680 |- 11701 |- © 9125
Sirength Str-iB 23400 5722 7735 0 7307
Strength Str-llIA 31563 8437 10445 62 9055
Strength Str-llIB 22699 5469 6479 62 7327
Service Ser-| 24419 5908 6983 52 7134
{Extreme Ext-lA 30074 6560 -3502 419. 9681
{Extreme Ext-IB 21210 | . 6560 5704 418 7954
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign,
OP18A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AlL Revise
ELEMENTS CHECKING
IV.Elementis chacking
The abutment walls shall ba chacked at sections 1-1, 2-2, 3-3, 4-4, 5-585-6
1. Calculate internal force of sections
e VL3 EE L]
+M ! l N
*H s Amend
F
W
Sign Convention \
N\ x
. \
A\
Surchatge KAYA‘H
1.1 Section 1-1 c
Table of Load Faclors
Loads Sign Service | Strength | Extreme |
Ser-l Str-1A Sir-1B Ext-|
Selfwelght DC 1.00 1.25 | © 0.90 1.28
Horizontal Earth Pressure EH 1.00 1.50 ~0.90 .
Surchage (Horlzontal) LS, 1.00 1.75 1.75 0.50
Horizental Selsmic Earth Pressure B 1.50
Abutment sarthquake force EQ 1.00
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
(kN) {kN) {kiN.m) {KN) {kN.m)
Selfweight 613 -113 u
Horizontal Earth Pressure C 174 147 o
Surcharge (horizontal) 246 260 |
Horizontal Seismic Earth Pressure 197 130 o
Abutment earthquake force 24 25 7 8
FLoad Combination at bottom of headwall
I Longitudinal Tranversal
Load combinations N Hx My Hy Mx
(kN) {kiN) {(kN.m) (kN) (kN.m)
Service Ser- 813 421 295 0 0
Strength Ste-lA 766 692 536 0 0
Strength Str-1B 552 588 487 0 0
Extreme Ext-| 766 442 223 7 +]
1.2 Section 2-2
Tabl Load Factors
[Coads Sign Service | Strengih 1 Extreme |
Ser-l Str-lA Str-1B Ext-|
Selfweight oC 1.00 1.25 0.80 1.25
Superstructure Dead Load DC 1.00 1.25 0.890 1.25
Pavement DW 1.00 1.50 0.65 1.50
Handrail+curb DC 1.00 1.25 0.90 1.25
Live Load LL 1.00 1.75 1.75 0.50
Horizontal Earth Pressure EH 1.00 1.50 0.90
Surchage {Horizontal) LS, 1.00 1.75 1.75 0.50
TU+SH&CR TU+SH&CR | 1,00 0.50 0.50 ]
Horizontal Seismic Earth Pressure I L - e 1.50
Abutment earthquake force EQ 1.00
Page: 11
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
OP18A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AlL Revise
Longitudinal Tranversat
Unfactored Loads N Hx My Hy Mx
{kN) (kN) (kN.m} (kN} (kN.m)
Selfwaight 4648 -286
Superstrugture Dead Load 2838 142
Pavement 268 13
Handrail+curb 320 16
Live Load 1233 62 1689
Horizontal Earth Pressure 3346 12403
Surchage (Horizontal) 441 2041
TU+SH&CR 330 2360
Horizontal Seismic Earth Pressure 3777 11696
Abutment earthguake force 284 1127 152 833
FLoad Combination at bottom of stem wall :
r Longitudinal ‘franversal
Load combinations N Hx My Hy Mx
(kY {kN) {kN.m) {kN) {kN.m)
Service Ser-| 9306 4117 18752 0 1689
_Strength St-IA o 12316 5956 23325 0 2055
Strength Str-IB 0356 3948 15916 0 2955
Extreme Ext-| 10775 8170 19583 152 1677
1.3 Section 3-3
3.5 1.8 ) 3.7 L
L I 1
M ! |
+H ] I
@ a kil
“ | «t Il
W | i
Sign Convention |
[ ! /JT |
|.1 k2, \\'; 1.2 L
R1 R2
Table of Load Factors
[Loads Sign Service | Sirength | Extreme |
Ser-l Str-1A Str-1B Ext-1
Selfweight at front side _ e 1.00 1.25 0.90 1.25
Vertlcal soil on foot at front side _ BC 1.00 1.35 0.90 135
Reaction of piles RE 1.00 1.00 1.00 1.00
Longiludinal Tranversal
Unfactored Loatds N Hx My Hy Mx
{kN) (kN) {kN.m) (kM) {kN.m})
Selfweight at front side -2194 -36840
Vertical soil on foot at front side ) ~1061 -1856
Reaction of piles Ser-1 11852 2208 34583 -68 -230
Str-1A 18532 3247 48768 -T2 -255
Str-1B 11655 2136 33658 -47 -164
Ext-l 12299 2453 36667 -208 -688
[Load Combination at sectlon 3-3
- Longitudinal Tranversal
Load combinations N Hx My Hy Mx
(kN) {kN} {kN.m) (kN) {kN.m)
Service Ser-| 8597 2206 28887 -66 -230
Strength Str-1A 12357 3247 41462 -72 -255
Strength Str-IB 8626 2136 28531 -47 -164 |
Extreme Ext-l 8124 2453 29281 - =208 -688
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
OP18A BRIDGE Design
DETAIL BESIGN Check
ABUTMENT Al1L Revise
1.4 Seclion 4-4
Table of Load Factors
fLoads Slgn Service | - Sirength T Extrome |
: ) ) Ser-l Str-1A Str-1B Ext-l’
| Selfwejght at behind side .DC . 1.00 - 1.25. 0.80 1.25 .
Vertical soil on foot at behind S|de DC 1.00 1.35 0.80 " 1.35
Surcharge(Vertical) EV . 1.00 476 1.75. .. 060 ...
Reacllon ofplles RE 1.00 1.00 1,00 - 1 00 .
-Lon.gitudlnél ‘ Tranversal -
Unfactored Loads N Hx - My . Hy: RN ' SRR | E
{kN) (kN) (kN.m) {kN) {kN.m})
Selfweight of behind side -3147: 6487 b I
Vertical soil on foot at behind side -5908 -12780
Surcharge(Vertical).. -520 R -962 .
Reaction of piles - Ser-l ‘3794 1484 4558° 29 95
- Str-1A 4267 2184, 3439 61 201 -
StrB - 3465 1437 3899 40 135"
- Ext-l - 6645 1648 - 11050 .. -Bb 4 i YR | P
[Coad Gombination at section a-4 )
] ' + e Longiudinal ; Tranvérsal 50 7
Load combinations N Hx My Hy X
) s _(kN) .. {kN) (kN.m) - (kN) {kN.m)
Service Ser-] © > - -B781 484 - 15670 FR * 95
Strength Str-}A -, -8902, 2184 | . -23605 61, 201+
~ Stiength SHEIB_ C 494 |- 1437 | 15124 40 135
Extreme Ext— -6874 1648 . -14793 B85, =211
14 Sectlon 5 -5 & 6-6
-+ Slope of trlang pressure. .. . B - £
~ " "Uniform’ horlzontal pressure ' Up _=
[Load Combination at section 5-6
\ Harizontal . Vertical
Load combinations N UMK S AT MR YHy U st My
{kN) (ki) (kN.m) {KiN) (kN.m)
Service Ser-| 102 246 _ )
“Strength-Str-lA_ AT a2 | o
[_oad Comblnatton at sectioh 6 6 : :
[_ . . Horizonfal Y
Load combinations N Hx C Mx My’
(kN) {kN) - (kN.m) {kN) - (kN.m)
Service Ser-| 250 275
387 426

Strength Str-lA

Fils:Cau O 18a-abutment A1lL-12.75 . Bheel:Sec_Farcas
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‘Da Nang Quang Ngai Expressway project Item, Eng, Date. Sign.
~ OPI8A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AlL Revise .
2. Elements Checking
2.1. Bearing Resistance <8.5.7.5>
~ The case of absence of confinament reinforcement In the conrete suppoﬂing the: bearing devlce
.-Faclored bearing resistance shall bé taken :
Pr=¢.Pn= ¢0851‘cA1 m
"+ Dimension of bearing plate - wh = 0.800 m
} ) b0 = 0.850m
‘Area unider baaring device . < -y = 0.765'm2. "
Dlstnbuted W|dlh and Ienglh w = 1.300 m
g . obe .oi= o 1250m
:Notatlonal area A2 . = 1625 m2
‘ "‘Where supporting'surface Is wider on all sids’s than loades area T e R .
m= squ(AZIM) 2.0 . . case 1
where loaded- area Is stibjécted- to nounlformly distributed bearlng -
.. om=0. 75*squ(A2!A1) 51 5 . .o case2 . ) e
Modification factor-~~ =~ ‘ ©7 Gase mo o= 1457
Resistance fagtor . : b 0= 0.700 | . ,<8.5.5.4.2>
Factored bearing reslstance Pr = {802 kN - "i3Pu
Bearing reaction of approach bridge Pu = 4877 kN Ok
CPU=1,25'DC+ 1.5 DW + 17501 - PN
In‘case faclored applied. load gxceeds.the factored registance, . . -,
provislon shall be made to, re5|sl lhe burstmg and spalllng force in amcle 5. 10 9
N paed oy ,\. . i E .
Factored baanng resmtance shall be taken . - <56.6.109.7.2>
' GRrEGIE AL e B oy B
fn take the !esser of ) ) )
<= 007 fel. sqrt(A!Ag) and: B (4 = 13081 MPa. -
fn = 2,25, fci )
. Maximum area of the _portion of supportmg suriace A = 1.625,m2-
* Grogs ared df beafing plate’ : s Ag = 0785 m2"
. Effective net area of bearing plate, Ag. minus stud of hearmg _ .. Ab = .. 0785 m2. .
*‘Nomiinal concréts sirengtiat time-of applicallon - ’ COFe = T 40MPa P
,..Factored bearing resnstance T P =, 16390 kKN ., . .. , Ok
i
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Da Nang Quang Ngal Expressway project ltem. Eng. Date. Sign.
OP18A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AlL Revise
22TCN272-05; AASHTOQ LRFD Ind - 1958 -
" . L “REINFORCEMENT CHECKING - HEAD AND STEM WALIL ] ]
MATERIALS
NORMAL CONCRETE b
fo Compressive Strength of conerete at 28 days Mpa 30 K A'Qs w &
Ec _ [Modulus of Elasticity Mpa 27691 _I e =1 T T
fr  |Modulus of Rupture Mpa 3.5 B -l 5
gc _ |Unit weight of concrete ki¥/m3 24,5 1T PR SR | 2 N | WO
PRESTRESSING STEEL b
fpu  |Tensile strength of prestressing steel Mpa 1860 = [ ] é#@ 2
fpy Yield strength of prestressing steel Mpa 1670
Ep Medulus of Elasticity Mpa 197000
REINFORCEMENT ”\
fy__[¥icid strongth Mpa 400 b Aps s
Es _ |Modulus of Elasticity Mpa 200000 L = -5
nc__ |Ratio Es/Hc 7 .
Sign  |Parameters Unit Sections
1-1 [ 1-1 I 2-2 | 2.2 { 2-2
INTERNAL FORCES AT SECTIGIN
Combination Strength Service Service Strength Extreme
Qu__ |Shear kN 692 421 4117 5956 6170
Mu___[Flexural Moment kNm 536 295 16752 23325 19583
|___Nu _[Axial load kN 766 613 9306 12316 10775
Tu Torsional Moment kNm 4] 0 0 0 0
FLEXURAL MOMENT CHECKING
H Section height m 0.500 0.500 1.800 1,800 1.860)
ds  |Dis. From comp. fiber to centroid of comp. Reinf m 0.058 0.058 0,058 0.058 0.058,
dlx _ |Dis. From tens. fiber to centroid of tension Reinf m 0.058 0.058 0.059 0.059 0,059
Cover to reinf m 0.050 0,059 0.050 0.050 0.050
ds Dis. From comp. fiber to centroid of tension Reinf m 0.492 0.442 1.741 1.741 1.741)f
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 © 0000 0.009)
dps _|Dis. From comp. fiber to centroid of tension prestressing stes! m 0.560 0.500 1.800 1800 !.800“
b Width of the compression face of member e m 12,600 12.600 12.600 12.600 12.§_U_Ql
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 ©.000]|
Tz [Moment of inertia of section m4 0.131 0,130 6.124 6:124 6.124|
Amec_ [Sectionarea m2 6.300 6.300 22.680 22.680 22.630
Steel choice )
Tension prestressing steel P.8 type 0 ol . 0 0 .59
Aps . Number tendons 0 0 0 0 0
. . Are _m2 0.00000 0.00000 0.00000 0.00000 0.00000||
Compression prestressing steel . PStype | eTeo.0 0 T06.0 0.700.0 0T00.0[ 0000
A'ps . Number tendons .0 ol .. 0 0 0
- T Rwen 4 m2 0.00000] 000000 " 6.00000 _ 4.00000f __ ©.00000
Tension Reinforcement .. Number |, bars .82 82 76 76 .76
As ) Diameter mm . 1é 16 28 28 28
= Area m2 0.01656 0.01656 0.04682 0.04682 0,04682
Compression Reinforcement L Number bars . 82 76 .76 76
A's : Diameter mm 16 16 16 16 16
- Area m2 0.01656 0.01656 0.01535 0.01535 0.01535
Shear reinforcement Number bars 20 20 19 19 19
Ac Diameter mm 14 4] 14 14 14
Area m2 0.00302 0.00302 0.00287 0.00287 0.00287
[} Resistance factors for flexure 554.2 0.90 1.00 1.00 0.90 1.00
v Resistance factors for shear 0.90 1.00 1.00 0.90 1.00
4n Resistance factors for axiat force 1.00 1.00 1.00 1.00 1.00
i) Stress block fagtor . 0.836 0.836 0.836 0.836 0.836,
c Dis. Between centroid and top fiber m 0.000 0.000 0,047 0.047 0,047
For T section behavior m 0.600 0.000 0.047 0.047 0.047
For rectangular section behavior m 0.000 0.000 0.047 0.047 0.047
fpe  |Effective stress in the prestressing steel after losses Mpa 1116 1116 1116 1116 1116
fps _ |Aver, stress in pres. steel at the time for which the nominal resistancqd _ Mpa 1860 1860 1846 1846 1846
k Factor depends on type of P.8, Low relaxation strand k = 0,28 0.28 0.28 0.28 0.28 0.28"

Page: 15
Prined:3/1/2013
File:Cau OP18a-abutment A 1L-12.75.xls-Sheet:Sec_Check]



Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
OP18A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AlL Revise
22TCN272-05; AASHTO LRTFD 2nd - 1998
) REINFORCEMENT CHECKING - HEAD AND STEM WALL .
2 'T)epth of equivalent stress block m 0.660 0.000 0.039 0,039 0.039
de _ |Corresp. effective depth from extreme comp. fiber B
to centroid of tensile force in the tensile reinf. m 0.442 0.442 L4l 1.741 1.741
Mn__ |Nominal resistance kNm 2544 2544 32000 32000 32000
Mr__ {Factored reistance kNm 2250 2544 32000 28800 32000
Mu__ [Flexual moment kNm 536 295 16752 23325 19583
(5.7.3.2) |Flexural moment Checking : 0K OK OK| 0K OK
Limits for reinforcement
c/de  |Maximum reinforcement 0.00 0.00 0.03 (.03 0.03
Maximum reinforcement Cheching <= 0.42 OK OK OK OK QK]
1.2*Mer_[Craking moment kNm 1087 1087 14464 14464 14464
(5.7.3.3.2) [Checking Mr>=min(1.2Mecr,1,33Mu) OK OK OK OK 0K
(5.7.3.4) [Conctrol of craking by distr. of reinf for RC member- Check? No Yes Yes No No
Existing condition for structrure 1,20r3 1 i 1 1 !
de Concr, thickness fro. Tens. fiber to tens, reinf nearest m 0.058 0.058 0.059 0.059 0.059
Z _|Crack width parameter Nfmrn 30000 30000 30000 30000 30000
A Area of concr. with same centroid as tens. Reinf m2 0.018 0.018 0.020 0.020 0.020(f
fsa __ [Vatue Mpa 297 297 286 286 286
| 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 .- 0.081 0.276 - -
Jd _ |Am m - 0.415 1.649 - -
Ier  |Moment of inertia of the cracked section m4 - 0.017 0.796 - =]
fs Tensile stress in reinforcement f5 = Msls / (As*).d) Mpa - 43 217 - -
Checking for control eracking fs<fsa N.a OK OK N.a N.a
(5.10.8.2) |Shrinkage and temperature Reinfocernent (side distribution)
_Areq  |Area of required reinf m2 0.00045 0.00045 0.00127 0.00127 0.00127]
Distribution o sides 7 D16 m2 0.00i41 0.00141 0.00141 0,00141 ‘
Reguired Spacing not larger than i m 0.45 0.45 0.45 - D45 045
Cheeking OK OK OK 0K OK
SHEAR AND TORSION CHECKING
| B Factor indicating diag, cracked concr, to tension 2.7 36 2.3 21 22
] Angle of inglination of diagonal compressive degree 28.88 28.23 3437 37.97 36.80
| & Angle of inclination of transv. reinf. to long. Axis degree 90 90 L . 90 50
| by |Effective web width as minimurm web width - in dv m 12.600 12,600 12.600 12.600 12,600
dv Effective shear depth - . m 0.442 0.442 1.721 1721 1.721
T (de - a/2) o m 0,442 0.442 1,721 1.721 1.721
s Spacing of stirps m 0.600 0.600 0.600 0.600 0.600]
ncat  |Amount of bars in spacing 8 " » L bars | ~ 20 20 19 19 19
Av Shear reinf area in spacing m2 0.0030 0.0030 06029 0.0029 0.0029
[ Assume . ] degree | 28,88 28.23 34.37 37.97 36.80
v Shear stress in concrete —— kN/m2 138] 76| 190 305 284
" fpo_ |Parameter taken as modulus of elasticity of prestressing tendons | | _Mpa o 11e| 1116 1116 1116 1116
g Strain in tensile reinforcement : » 440504 2.27E-04|  8.64E-04
7777 if ex<0, multiple with reduce factor | - . | T
__|Strain checking e <=2,00E-3 Ok Ok Ok o
_ vifc_|Ratic of shearstressandfc 1. 0005 0003} 0006
~ B__ |Finalvalue N 36) 2.3
i Final value — degree | 28.23 34,37
V¢ |Nominal shear resistance provided by tensile stresses in the conerete] kN 6951 9066| 22741 20501 21547
Vs Shear resistance provided by shear reinforcement kN 1613 1658 4815 4219 4401
Vp__ |Component in the direction of the applied shear of the sffective P.5 kN 0 0 0 0 1]
vnl  [Vnl=Ve+Vst+Vp kN 8565 10724 27556 25120 25948
Vn2 |Vn2 kN 41769 41769 162674 162674 162674
Vn  |Nominal shear resistance Vn=min(Vn1,¥n2} kN 8565 10724} . 27556 25120 25948
VI Factored shear resistance kN 7708 10724 27556 22608 25948
Vu___|Shear kN 692 421 4117 5956 6170
{5.8.2.7) |Shear checking B OK 0K OK oK OK||
Region requiring transverse reinf Checking No need No need No need No need No need
Minimum shear reinf area m2 0.0086 0.0086 0.0086 0.0086 0,0086
Mimimum shear reinforcement Checking - - - - -
0.1*Fc*bv*dv kN 16708 16708 65069 65069 65069
Smax m 0.35 0.35 0.60 0.60 0.60
Maximum spacing Smax - - - - -]
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Da Nang Quang Ngal Expressway project Ttem. Eng. Date. Sign.
0Or18A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT All Revise
22TCN272-05; AASHTO ERFD 2nd - 1998
REINFORCEMENT CHECKING - PILECAP SECTION- I
MATERIALS
NORMAL CONCRETE
fc  jCompressive Strength of concrete at 28 days Mpa 30 PR b TE
Ec__|Modulus of Elasticity Mpa 27691 2 X 8 = _—
fr  {Modulus of Rupture - Mpa 35 @—_’rﬂ
g¢___|Unit weight of conerete kN/m3 24.5 e
PRESTRESSING STEEL
fpu  |Tensile strength of prestressing steel Mpa 1860
fpy | Yield strength of presiressing steel Mpa 1670
Ep Moadulus of Elasticity Mpa 197000
REINFORCEMENT | Apaoo
fy Yield strength Mpa 400 hale
Es  |Modulus of Elasticity : Mpa 200000
ne Ratio Es/Ec 7
Sign  |Parameters Unit Sections
33 | 33 [ 33 | 44 | 44
INTERNAL FORCES AT SECTIOIN
Combination Service Strength Extrems Extreme Strengthlf
Qu__ |Shear kN 8597 12357 8i24 6874 9902
Mu _ |Flexural Moment kNm 28887 41462 29261 14793 236035
Nu __|Axial load o kN 2206 3247 2453 1648 2184
Tu__ [Torsional Moment kNm ] 0 0 1] 0
FLEXURAL MOMENT CHECKING
H Section height m 2.000 2.000 2.000 2,000 2.000
| ds__ |Dis. From comp. fiber fo centroid of comp. Reinf m 0.084 _0.084 0.084 0.164 0.164
| dlx _ |Dis. From tens. fiber to centroid of tension Reinf’ m 0.164 0.164 0.164 0.084 0.084
Cover to reinf m 0.050 0.050 0.050 0.050 0.050
ds Dis. From comyp. fiber to centroid of tension Reinf m 1.836 1.836 1.836 1916 1.916
_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 9.000 0.000] 0,000 0.000]  0.600(
dps___{Dis. From comp. fiber to eentraid of tension 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 0.600|
Iz Moment of inertia of sectien m4 8.400 §.400 8.400] 8.400 §.400
Amc  |Section area m2 25.200 25,200 25.200 25.200 25.200
Steel choice N ]
Tengion prestressing steel P.S type 0 0 ol 0 0
Aps » — Number tendons .90 6l .. 9 0 0
| N Area | m2_ | 0.60000] _©.00000| ©€.00000|  0.00600| __0.00000
Compression prestressing steel P.§ type 0 T00.0 0 T0D.O 0 T00.O 0 T0D.0 0 T00.0
A'ps Number tendons 0 0 ¢ 0 0
5 Area m2 0.00000 0.00000| 0.00000{ 000000 0.00000||
Tension Reinforcement Number bars 168 168 168 84l 84|
As Diameter mm 28 28 28 28 _____MW?E"
o Area m2 0.10349] _ 0.10349| _ 0.10345] 0.05174| _ 0.05174
Compression Reinforcement  Number bars 0 0 o of off
A's Diameter mm 28 28 28 28 28|
_ Area m2 0.00000 0.00000 0.00000 0.00000 0.00000||
Shear reinforcement Number bars 20 20 20 20 20f
At Diameter mim 16 16 16 i6 16
Area m2 0.00404 0.00404 0.00404 0,00404 0.00404
$ Resistance factors for flexure 3.54.2 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
dn Resistance factors for axial force : 1.00 1.00 1.00 1.00 1.00
B1 Stress block factor 0.836 0.836 0.836 0.836 0.836
[ Dis. Between centroid and top fiber m 0.154 0.154 0.154 0.077 0.077
For T section behavior m 0.154 0.154 0.154 0.077 0.077
For rectangular section behavior m 0.154 0.154 0.154 0.077 0.077
fpe  |Effective stress in the prestressing steel afler logses Mpa 1116 1116 1116 1116 1116
fps Aver, stress in pres. steel at the time for which the nominal resistancd  Mpa 1819 1819 1819 1840 1840
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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Da Nang Quang Ngal Expressway project Item. Eng. Date. Sign.
0OP18A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AIL Revise
22TCN272-05; AASHTO LRFD 2nd - 1998
' . REINFORCEMENT CHECKING - PILECAP SECTION
a Depth of equivalent stress block m 0,129 0.129 0.129 0,064 0.064
de Comesp. effective depth from extreme comp, fiber
to centroid of tensile force in the tensile reinf. m 1.836 1.836 1.836 1.916 1.918)
Mn__ |Nominal resistance kNm 73335 73335 73335 38990 38950
Mr__ [Factored reistance kNm 13335 66001 73335 38990 35091
Mu__ [Flexual moment kiNm 28887 41462 29261 14793 23605
(5.7.3.2)_iFlexural moment Checking OK OK 0OK 0K 0K
Limits for reinforcement
¢/de  |Maximum reinforcement 0.08 0.08 0.08 0.04 0.04;
Maximum reinforcement Checking <=0.42 OK OK OK 0K 0K
1,2*Mcr _|Craking moment kNm 18844 18844 18844 18088 18088
(5.7.3.3.2) |Checking Mr>=min{1,2Mecr,1.33Mu) OK 0K OK 0K OKj
(5.7.3.4) {Conctrol of craking by distr. of reinf for RC member- Check? Yes No 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 0.064 0.064 0.064 0.064 0.064]
Z Crack width parameter N/mm 17500 17500 17500 17500 17500
A Area of concr, with same centroid as tens. Reinf m2 0.010 0.010 0,010 0.019 0.01%
fsa  1Value Mpa 206 206 206 163 163
0.6*fy - Mpa 240 240 240 24¢ 240
Tensil stress in reinf Min(fsa,0.6£y) Mpa 206 206 206 163 163
X Dist. From compression fiber to centroid m 0.406 - B - -
Jd Amm m 1.701 - - - -
Ter  |Moment of inertia of the cracked section md 1.762 - - - -
e Tensile stress in reinforcement fs = Msls / (As*].d) Mpa 164 - - - B
(5.10.8.2) {Shrinkage and temperature Reinfocement (side distribution)
Areq  |Area of requited reinf m2 0.00127 0.00127 0.00827 0.00127 000127
Distribution on sides TDle m2 0.00141 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 concr. to tension 2.2 2.0 2.2 22 Le
[} Angle of inclination of diagonal compressive degree 36.18 40.07 36.08 37.17 41.58
o Angle of inclination of transy. reinf. to long. Axis degree 20 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 1.772 L72 1.772 1.884 1.884
{de - a/2) _ m 1.772 1,772 1.972 1.884 1.884
5 Spacing of stirrups o lm 0.600 0.600{ _ 0.600 0.600 0.600
ncat __|Amount of bars in spacing 5 bars 20 20 20 20 20
Av Shea reinf area in spacing 8 m2 0.0040 0.0040 0.0040 0.0040 0.0040
9 Assume .} degree | 36.18 40.07 36.08 37.17 41.58
v Shéar stress in conerete kN/m2 3835 615 364 33 464
| fpo__ [Parameter taken as modulus of elasticity of prestressing tendons pa 1116 1116] 1116} 116 1116
e, Strain in tensile reinforcement 1.02E-03 141E-03] 1.01E-03 1.12E-03 1L.64E-03[
| if ex<0, multiple with reduce factor - - - - -
Strain checking o |==2.00E-3 Ok Ok{ Ok Ok Ok
Ratio of shear stress and f'c o 0.013 0.021 0.012 0.001 0.015
Final value R T N 2.2 2.0] . 22 2.2 1.9
__(Final value . degree 36.18 40.07( 3608 37.17 41.58
Ve |[Nominal shear resistance provided by tensile stresses in the concrete kN 22525 20316 22584 23355 20324
Vs Shear resistance provided by shear reinforcement kN 6523 5672 6548 6691 5719
Vp _ [Component in the direction of the applied shear of the effective P.5 kN 0 4] [ 0 0
vnl __ |[Vnl=Ve+Vs+vp kN 29048 25987 29131 30046 26643
Vo2 _|Vn2 kN 167414 167414 167414 178018 178018
Vi |Nominal shear resistance Viemin{Vni,Vn2) kN 29048 25987 29131 30046 26043
Vr___ [Factored shear resistance kN 29048 23389 29131 30046 23439
Vu__ |Shear kN 8597 12357 8124 6874 9502
(5.8.2.7) |Shear checking : 0K 0K 0K DK OKJI
Page:18
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Da Nang Quang Ngai Expressway project ltem, Eng. Date. Sign.
OP18A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A1L {Revise
22TCN272-05; AASHTO LRFD 2nd - 1998
REINFORCEMENT CHECKING ~- WING WALL ]
MATERIALS
NORMAL CONCRETE b
fic Compressive Strength of concrete at 28 days Mpa 30 Ag AQs
Ec _ [Modulus of Elasticity Mpa 27691 I~ 5
fi Maodulus of Rupture Mpa 3.5 ‘:l n
ge _ tUnit weight of concrete kN/m3 245 Tnchogin 2
PRESTRESSING STEEL
fpu  |Tensile strength of prestressing steel Mpa 1860 =
fpy _[Yield strength of prestressing steel Mpa 1670
Ep Modutus of Elasticity Mpa 197000 .
REINFORCEMENT ~
fy Yield strength Mpa 400 b Apslos
Es __[Modulus of Elasticity Mpa 200000 ] ks
ng__ |Ratio Es/Ec 7 =
Sign  [Parameters Unit Sections
5-5 ] 5-5 6-6 6-6 [ 6-6
INTERNAL FORCES AT SECTIOIN .
Combination e Service Strength Service Strengthl __ Strength/
Qu Shear kN, 102 157 250 387 387,
Mu  |Flexural Moment kNm 246 392 275 426 426
Nu _[Axial load kN 0 1] ] 0 )
Tu__ {Torsional Moment kNm 0 0 0 0 off
FLEXURAL MOMENT CHECKING I
H  [Section height m 0,800 0.800 0,800 0.800 0.800f
d's _|Dis. From comp, fiber to centroid of comp. Reinf m 0,058 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 0.059||
Cover tg reinf . m 0.050 0.050 0.050 0.050 0.050
ds Dis. From comp, fiber to centroid of tension Reinf m 0.741 0.741 0.741 0.741 0.741
d'ps _ |Dis. From comp. fiber to centroid of comp. prestressing steel mn 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
___dps __ |Dis. From comp. fiber to centroid of tension prestressing steel m 0.800 0.800) _  0.800 0:800
b Width of the compression face of member 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
hf Compression flange depth m 0.000 0.000)-  0.000 0.000
| Iz |Moment of inertia of section md 0.043 0.043 0.043 0.043
Ame  |Sectiomarea b M2 0.800 0.800)  0.800[  0.800
VVVVVVVVVV Stee! choice R i
Tension prestressing steel - PStype | ) 0 0 o b
Aps | .. Number tendons 0 of . ol 0 0
77777 o Area m2 0.00000 0.06000 0.06000 0.00000 0.00000
Compression prestressing steel . PStype 0°71¢0.0 0.T00.0 0 T00.0 0T00.0 0°T00.0
Aps | Number _tendons 0 0| © 0 ¢
- T T Avea T m2 0.00000} ~0.00006|  0.00000]  0.60000{  0.00000
Tension Reinforgement . Number bars 6 6 6 6 6
As | Diameter mm . 22 22 22 2
. o Aren m2 0.00228) " 0.00228)  0.00228|  0.00228] _ 0.0022§
Compression Reinforcement Number bars .6 6] __ 6 6f &
As | Diameter mm 16 6] 16 16} 16;
Aren m2 0.00821 0.00121 0.00121 0.00121 0.00121
Shear reinforcement : Number bars 2 2 2 2 2
Ale Diameter mm 12 12 12 12 12
Aren m2 (.00023 0.00023 0.00023 0.00023 0.00023
& |Resistance factors for flexure 5.54.2 1.00 0.90 1.00 0.90 0.99)
$v___ |Resistance factors for shear 1.00 0.90 1.00 0.90 .90/
¢n__ |Resistance factors for axial force | 1.00 1.00 1.00 1.00 1.0l
B1___|Stress block factor 0.336 0.836 0,836 0.836 0.83¢|
¢ |Dis. Between centroid and top fiber m | 0,020 0.020 0.020 0.020 0.620||
For T section behavior 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
ipe Effective stress in the prestressing steel after losses Mpa 1116 1116 1116 1116 1116
fps Aver, stress in pres. steel at the time for which the nominal resistancy Mpa 1847 1847 1847 1847 1847
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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Da Nang Quang Ngai Expressway project Item. Eng, |Date, Sign.
OP18A BRIDGE Design
BETAIL DESIGN Check
ABUTMENT AlL Revise
22TCN272-05; AASHTO LRFD 2nd - 1998
) REINFORCEMENT CHECKING - WING WALL
a Depth of equivalent stress block m 0017 0.017 0.017 0.017 0.017
de Corresp. effective depth from extreme comp. fiber
to centroid of tensile force in the tensile reinf. m 0.741 0.741 0.741 0.741 0.741
Mn___ |Nominal resistance kNm |~ 644 644 644 644 644
Mr  |Factored reistance kNm 644 580 644 580 5801
Mu _ [Flexual moment kNm 246 392 275 426] . 426
(5.7.3.2) |Flexural moment Checking OK 0K OK OK 0K
Limits for reinforcement
c/de  |Maximum reinforcement 0.03 0.03 0.03 0.03 0,03
Maximum reinforcement Checking <=0.42 OK OK OK OK OK
rmin__ |Mimimum reinforcement 0.29% 0.29% 0.29% 0,29% 0.29%
) Mimimum reinfor t Checking for RC 0.23% 0K 0K 0K OK OK
1.2*Mer [Craking moment kNm 227 227 227 227 227
1(5.7.3.3.2) | Checking Mr>=min(1.2Mer,1.33Mu} OK 0K OK OK QK
(5.7.3.4) |Conetrol of eraking by distr. of reinf for RC member- Check? Yes No Yes. No No
Existing condition for structrure 1,20r3 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 parameter N/mm 30000 30000 30000 30000 30000
A |Area of concr. with same centroid as tens, Reinf m2 0.620 0,020 0,020 0.020 0.020{
fsa  |Value Mpa 285 285 285 285 285
0.6*ty ) Mpa 240 240 240 240 240
Tensil stress in reinf  Min(f5a,0.6€y) Mpa 240 240 240 240 240
X Dist, From compression fiber to centroid m 0.139 - 0.139 - -
Td__|Am : m 0.695 - 0.695 - -
Icr  |Moment of inertia of the cracked section md 0.007 - 0.007 - -
fs Tensile stress in reinforcement f5 = Msls / (As*].d) Mpa 155 - 174 - -
Checking for control cracking fs<fsa OK Na DK N.a N.a
(5.10.8.2) [Shrinkage and temperature Reinfocement (side distribution) ‘
Areq _ |Area of required reinf . m2 0.00042 0.00042 0.00042 0.00042 0.00042
Distribution on sides 7 D16 m2 0.00141 0.00141 0.00141 0.00141 0.00141
Required Spacing not larger than : m 0.45 0.45 0.43 0.45 0.45
Checking OK oK 0K OK 0K
SHEAR AND TORSION CHECKING
| B |Factor indicating diag. cracked concr. to terision 23 18] . 1.8]
[} Angle of inclination of diagonal compressived | degree 34.77 41,99 41,99(
o |Angle of inclination of transy. reinf, to long/Axis depree 90 %0 90|
bv___ |Effective web width as minimum web widt dv m 1.000 1.000 1.000||
dv_ |Effective shear depth mo_ 0,733 | 0733 0.733|
(de - a/2) o m 0.733 0,733 0.733|
s Spacing of stirrups m 0.600 __D.600 0.600
ncat  [Amount of bars in spacing S bars 2 2 2
Av _ |Shear reinf arga in spaging § m2 ] 0.0002 0.0002 0.6002 _0.0002 0.0002
B |Assume o — 20 2.0 2.0 2.0 2.0
8 |Assume degree 34.77 39.80 W7 4199 41.99
v |Shear stress in concrete I kN/m2 139 _238] 341 587 587
| {po  |Parameter taken as modulus of elasticity of prestressing tendons Mpa L 111s 1116 1116] 1116 1116
e Strain in tensile reinforcement o 8.97E-04 1.38E-03 1.18E-03 1.75E-03|  175E-03
if ex<0, multiple with reduce factor e - - - - .
- Strain checking <=2.00E-3). Ok Ok Ok . .. Ok Ok
v/f'c _ |Ratio of shear stress and f'c 0.005 0.008 0.011 0.620 _.0.020
B _|Finalvalue 23 2.0 20 18 15|
8 Final value depree 34.77 39,79 372.77 41.99 41.99(
V¢ |Nominal shear resistance provided by tensile stresses in the congrete KN 762 672 710 612 612 |
Vs Shear resistance provided by shear reinforcement kN 159 133 143 123 123 |
Vp Component in the direction of the applied shear of the effective P.§ kN 0 0 0 0 0
Vil  [Vinl=Ve+VstVp kN 921 805 852 734 734
_vm2_ |vn2 . kN 5495 5495 5495 5493 5495||
vn Nominal shear resistance Vn=min(Vnl,V¥n2) kN 921 805 852 734 734
Vr Factored shear resistance kN 921 124 852 661 661
Vu__ IShear kN 102 157 250 387 387
(5.8.2.7) [Shear checking : OK| OK| (0134 0K O_,&
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ALL_OUT

SPACE PILE FOUNDATION ANALYSIS PROGRM
Turbo BASIC

PROJECT: : oPl8a-AllL

INITIA DATA

Kn = 0.00 AX = 9,14 By = 12.79 Ccz = 2.00
E v.uon = 2822779 E r.uon = 2822779 E v.nen = 2822779 E r.nen = 2822779

Mg = O (t/md) Md = O (t/md)  m = 400 (t/md)
L.OAD COMBINATIONS

COMB,  HX Hy P MX My Mz
1 886.00 0.00 3289.00 -930.00 1193.00 0.00
2 583.00 0.00 2385.00 -754.00 789.00 0.00
3 860.00 6.00 3217.00 -923.00 1065.00 0.00
4 558.00 6.00 2314.00 -747.00 660,00 0.00
5 602.00 5.00 2489.00 -727.00 712.00 0.00
6 669.00 43.00 3066.00 -987.00 -357.00 0.00
7 669.00 43.00 2162.00 -811.00 581.00 0.00
PROPERTIES OF PILES
PILE Lo H  Bpx  Bpy A B cday Fo Io Po co . Ct
% 0.00 13.50 1.057 1.057 1.20 0.000 0.000 1.131 0.102 0 6250000 3125000
nt ,
3 nt
4 nt
5 nt
6 n t
7 nt
8 nt
PILE COORD.
PILE X Y Phi Xi
1 3.30 5.76 0.000 0.00
2 3.30 0.73 0.000 0.00
3 3.30 -4.29 0.000 0.00
4 0.00 5.18 0.000 0.00
5 0.00 0.15 0.000 0.00
6 0.00 -4.87 0.000 0.00
7 -3.30 4.60 0.000 0.00
8 -3.30 . ~5.46 0.000 0.00
DISPLACEMENTS
COMB. X Y z Fix Fiy Fiz
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AlL_OUT

.001704 0.000009 0.000229 -0.000136
.001244  0.000003 0.000143 -0.000089
.001671  0.000007 0.000214 -0.000130
.001211  0.000001 0.000128 -0.000084
.001303  0.000003 0.000139 -0.000091
.001652 -0.000009 0.00005% -0.000090
.001116 -0.000004  0.000157 -0.000090

.01862 -0.00008
.01223 -0.00005
.01805  0.00004
.01167  0.00008
.01260  0.00005:
.01364  0.00086
.01400  0.00084

FORCES ON PILES

~NOoOyVidmwN
COoOOOQOOO
[elefelelelele]

PILE COMB. N Q2 Q3 - ML M2 M3
1 1 551.93 -106.08 -2.43 -3.180 -8.671 350.693
2 389.71 -69.80 -1.60 ~-2.093 -5.567 231.100
3 535.09 -103.03 -3.08 -3.047 ~-10.798 340.984
4 373.08 -66.87 -2.25 -1.963 ~-7.705 221.790
5 399.00 -72.13 -2.25 -2.128 -7.817 239.201
6 428.76  -80.52 -7.00 -2.118 -23.387 271.754
7 378.51 -80.52 -7.00 -2.118 -23.641 266.971
2 1 561.73 -110.32 -2.43 -3.180 ~-8.671 365.117
2 392.63 ~72.59 -1.60 -2.093 ~5.567 240.590
3 542 .87 -107.0%9 -3.08 -3.047 -10.798 354,805
4 374.00 -69.48 -2.25 -1.963 -7.705 " 230.695
5 402.71 -74.96 -2.25 -2.128 . -7.817 248.852
6 417.89 -83.34 -7.00 -2.118 -23.387 281.362
7 374.11  -83.34 ~7.00 -2.118 -23.641 276.578
3 1 571.52 -114.56 -2.43 -3.180 -8.671 379.540-
2 395.56 -75.38 -1.60 -2.093 -5.567 250.081 .
3 550.64 -111.15 ~-3.08 -3.047 -10.798 368.626 "
4 374.93 -72.10 -2.25 -1.963 -7.705 239.600 -.
-5 406.42 -77.80 -2.25 -2.128 -7.817 258.503
6 407.03 -86.16 ©~ -7.00 -2.118 -23.387 290.970
7 369.71 -86.16 ~7.00 -2.118 -23.641 286.186
4 1 379.82 -106.57 . 0.35 -3.180 0.799 352.363
2 281.70 -70.13 0.23 -2.093 0.664 232.198
3 374.25 -103.50 -0.42 -3.047 -1.724 342.584
4 276.22 -67.17 -0.54 -1.963 -1.858 222.821
5 294.33 ~-72.46 -0.39 -2.128 - -1.481 240.319
6 389.16 -B80.84 ~-5.14 -2.118 -17.079 272.867
7 259.81 -80.84 -5.14 -2.118 -17.333 268.083
5 1 389.61 -110.81 0.35 -3.180 0.799 366.787
2 284.62 -72.92 0.23 -2.093 0.664 241.689
3 382.02 -107.56 -0.42 ~-3.047 -1.724 356.405
4 277.14 -69.79 -0.54 -1.963 -1.858 231.726
5 298.04 -75.29 -0.39 -2.128 -1.481 249.970
6 378.30 -83.67 -5.14 ~-2.118 -17.079 282.474
7  255.41 -83.67 -5.14 -2.118 -17.333 277.691
6 1 399,40 -115.05 0.35 -3.180 0.799 381.210
2 287.55 -75.70 0.23 -2.093 0.664 251.180
3 389.79 -111.62 -0.42 -3.047 -1.724 370.226
4 278.06 -72.40 -0.54 -1.963 ~-1.858 240.631
5 301.75 -78.13 -(.39 -2.128 -1.481 259.621
6 367.44 -86.49 -5.14 -2.118 -17.079 292.082
7 251.01 -86.49 -5.14 -2,118 -17.333 287.298
7 1 207.70 -107.06 3.13 -3.180 10.268 354.033
2 173.69  -70.45 2.06 -2.093 6.895 233.297
3 213.40 -103.97 2.25 -3.047 7.350 344,184
4 179.36 -67.47 1.18 -1.963 3.988 223.852
5 189.66 -72.78 1.47 -2.128 4.855 241.436
6 349.57 -81.17 ~-3.29 -2.118 -10.771 273.979
7 141,11 -81.17 -3.29 -2.118 -11.025 269.195
8 1 227.29 -115.54 3.13 -3.180 10.268 382.880
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2 179.54 -76.03 2.06 -2.093 6.895 252.279
3 228.94 -112.09 2.25 -3.047 7.350 371.826
4 181.20 -72.71 1.18 -1.963 3.988 241.662
5 197.08 -78.45 1.47 ~-2.128 4.855 260.738
6 327.84 -86.82 -3.29 -2.118 -10.771 293.194
7 132.31 -86.82 -3.29 -2.118 -11.025 288.411
SUMMARY OF FORCES
PILE COMB. N Q2 Q3 ML M2 M3
Nmin 8 7 132.31 -86.82 -3.29 -2.118 -11.025 288.411
Nmax 3 1 571.52 -114.56 -2.43 -3.180 -8.671  379.540
Q2max 8 1 227.29 -115.54 3.13 -3.180 10.268 382.880
Q3max 1 © 428.76 -80.52 -7.00 -2.118 -23.387 271.754
Mimax 1 1 551.93 -106.08 -2.43 ~3.180 -8.671 350.693
M2max 1 7 378.51 -80.52 -7.00 -2.118 -23.641 266.971
M3max 8 1 227.29 -115.54 3.13 -3.180 10.268 382.880
CHECKING CALCULATI
IN COMPARISON WITH INITIA LOAD MATRIX
1 886.00 0.00 3289.00 -930.00 1193.00 0.00
2 583.00 0.00  2385.00 -754.00 789.00 0.00
3 860.00 6.00 3217.00 -923.00 1065.00 0.00
4 558.00 6.00 2314.00 -747.00 660.00 0.00
5 602.00 5.00 2489.00 -727.00 712.00 0.00
6 669.00 43.00 3066.00 -987.00 -357.00 0.00
7 669.00 43 0

.00 2162.00 ~811.00 581.00
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
OP18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al1R Revise
LOAD COMPONENTS
Assumptions :
1. Bridge is considered to be in seismic with acceleration coeff, A = 0.0880¢9
2. The Design of the Abutment 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/m
Input :
Level Table{at centor of abutment -
Level of top of headwall HTwL 18770 m
Level of top of bearing BTL 13.951 m
Level of top of stem abutment HTL 13.655 m
Level of top of footing FTL 6.500 m
| evel of bottom of footing FBL 4.600 m
| _Ground level GL 7.816 m
' Lowestwaterfevel - HWL 4.500 m
Skew angle o 10.00 deg
l.Loads from substructure
Abutment dimensions VERTICAL VIEW
n w
t '3 by
. GiL
9 dg 4
i . oL
o il |
X
dg
dy
h
by a
J d;
[ 4 b
f oL T ds
b
d
h Fy
L
PLAN VIEW
~
N
N
Center of bridge < ~=——J3g—— < —— =g ———
ST
Axis Xo «*
N 3
"\ Ais Yo
Mateorial Unit Welahts
« Unit Weight of Reinf. concrete Yo = 24.5 kNim®
* Unit Weight of Soil s = 18.0 kN/m®
» Unit Bouyancy Welght of Soll Ysba = 8.2 kN/m®

buie:Cau Git18a-anutment A1R-21.59m.xis - sheetAssum
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Da Nang Quang Ngai Expressway project Item., Eng. Date. Sign,
OP18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AlR Revise
ABUTMENT DIMENSIONS (IN METRES)
Item Symbol Value itam Symbol Value
Height of stem h 9.266| Horizontal Dimension  ba 3.700
Footing Width b 9.000| Horizontal Dimension by 3.800
Stem Width a 1.800| Horizontal Dimension bg 0.300
Fooling Depth d 2.000] Vertical Dimension d, 0.839||
Fooling Siope f 0.000| Verical Dimension d> 3.800]
Width of sfem at bearing n 1.300} Verlical Dimension dy 4.627]j
Ballasi Wall Helght ] 2114} Verical Dimension d, 0.000||
Ballast Wall Thickness t 0.500] Vertical Dimension dy, 0.296||
Wingwall Length w 8.000| Vertical Dimension da —_0.900
Soil Cover at Toe ¢ 1.316] Vertical Dimension dr 0.300(|
Girder Reacftion g 0.850| With of bearing pad m 0.900]]
Distance to cl of plle i1 1.200] Wingwall Thickness ui 0.500(]
Horizontal Dimension By 3.500] Wingwall Thickness u2 0.800)|
Horizonial Dimension b 3,700/ Distance to ¢} of pile 2 1___]
cos (o} = 0.98
Slope front of abutment cl = 0.00 m
bl = 0.00 m
Width of Abutment L 23280 m
Width of abutment (inclined direction) Ltr 23632 m
Height of Abutment Ht = 1127 m
Distance from CG of footing to edge of Abutment hi2 = 480 m
e A NEREEEE R
Girder D, L+ |-- ____________
o :G,‘!' E11 F11
 foleliebebutufsfoiufefutufeputel Mof-+-iojuls .« 1 S upefoqeyeie
m T I ! E12
it | E F2 ol
lG2!
1 &
! "W P H
Sign Convenlion I H
| \
| = \
K2 B2 % : \
: A\
K1 } \
K3 b S ehEr O E2 05H N \
| i G2 A
Al : 81 : _ \
I ! c1 |
’ Surcharge K H
1. Self weight of Abutment (DC)
Area Length Force x Armid Moment
Description A (m) (KN} {m) {m} (kN=m)
SW of Abutment {DC)
Section A1l 7.000 23.639 4054 1.750 2.750 11149
Section A2 - 23.639 - 2.333 2.167 -
Section B1 3.600 23.638 2085 4.400 0.100 208
Section B2 12.874 23.639 7456 4.400 0.100 746
Section C1 7.400 23.639 4286 7.150 -2.650 -11357
Section C2 - 23.639 - 68.533 -2.033 -
Section D 1.067 23.839 612 5.050 -0.550 -337 |
Section E11 3.330 0.500 41 7.180 -2,650 -108
Section E12 29,844 0.800 585 7.150 -2.650 -1550
Section F11 3.420 0.500 42 10.200 -6.400 -268
Section F12 1.125 0.650 18 9.050 -4.550 -B2
Section F13 - 0.800 - 10.8900 -6.400 -
Section F2 7.220 0.800 142 10.267 -5.767 -816
Section G1 0.135 22.639 317 5.450 -0.950 -302
Section G2 0.045 16.132 18 5.450 -0.950 -17
Bearing seats (wiseat= 0.85m) 0.266 4.250 31 4.360 0.150 5
Curbs +Handrail on Abutment 0.50 8.000 106 8.800 -4.300 -456
Total SW of Abutment (DC) 19793 -3185
Tranverser moment 809 11.440 9257
: . Di horizontally from Toe of Retaining to CG of Sectlon

Page:2
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Da Nang Quang Ngai Expressway project [tem. Eng. Date. Sign.
OP18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A1R Revise
2. Earth on Abutment (EV)
Area Length Force xt Arm'? Moment
Description {m?) {m) {kN) (m) {m) {kN+m)
Earth on Abutment (EV)
Section E1 34.28 22,039 13801 7.150 -2.650 -36042
Section E2 - 22.039 - 7.767 -3.267 -
Seclion E3 - 1.600 - 9.000 -4.500 .
Section K1 4.606 23.639 1960 1.750 2.750 -
Section K2 - 23.639 - - 4.500 -
Section K3 - 23.639 - 1,167 3.333 - -
Total Egrth on Footing 15561 -36042 |
3, Horizontal Earth Pregsure on Abutment (EH) .
To be safe, harizontal earth pressure at front face of abulment may be neglected.
Horizontal earth pressure at behind face of abutment shall ba considered.
5)
‘M
T
( £]
) a
« Helght for horizontal earth pressure H = 11.27 m
» Width for horizontal earth pressure w 23.64 m
- Density of Soil s = 1835 kg/m®
- Internal Friction Angle of Soll & = 30.0 deg
« Incline angle of back face wall ] = 90.0 deg
+ Friction angle between fill and wali & = 0.0 deg
+ Ingline angle of fill soil p = 0.0 deg
» Gravitational acceleration g = 9.81 mis?
+ Basic earth pressure
p=Kys. g. Z .10%-8 (Mpa, Zmm}
K: taken as Ka {assume wall move or deflect sufficiently to reach minimum active conditions)
sin 2(9 " ¢'f ) r = 2250
Ka = 5 Ka = 0333
I".[sin “ O.sin( 6 — &)] p =  0.068 Mpa
: . -2
I SR D
sin(  — 8).sin( & + B)
Horizontal earth pressure: )
*Ea=0,5p. Z.B.10"3 (kN} Ea = 9001 kN
o M= Ea.04H M = 40562 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)
Equlvalent height of soil for highway loading iaken from Table 3.11.6.2.1
H= 1.50m heg= 1.7 m
H= 3.00m heqg= 12 m
H= 8.00m heg= 0.76 m
H= 9,00m heg= 0.61 m
H= 11.27m heg= 061 m (Linear interpolation)
« Vertical force £Sv = 960 kN
ev = -265m
M = -2545 kKNm
¢ Horizontal force ESh = 975 kN
0_9 eh = 563 m
Ao =/c}'sgheqxl M = 5491 kNm
Page:3
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
0OP18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AIR Revise-

5. Earthguake effects

Bridge Is located at: Tam Hiep district - Quang Ngal province
According to TCXDVN 375:2006 and 22TCN272-05, bridge Is in selsmic zone 2and acceleration coefficient as below

s Peak ground acce!eraluon coeﬁ‘ cient ., A - = 0058049
5.1, Seismic aclive Iateral Earlh pressure {Enc)

» Backiili: slop angle i = 0.0 deg
+ Slope of wall to vertical p' = 0.0 deg
« Angle of friction of soil ¢ = " 30.0 deg

i« Angle of frictioh between soll and abutment & = ' 0.0 deg
» Horlzontat ‘acceleration coefficlent . kh = 70,087
. Vemcai accelerallon coefflcient kv = ' 0035
«Angle - ;- &= rotanifk/ (1-6,) 0 =" -7 52 deg
X cos’(b-0—P) [sin(® +5).sinp — 6~ Hl

AE = _
cos,cos? ficos@+ B+ 6) Vcos(s +B+0).cos( - B)

+ Seismic active-latéral Earth présaure coefficlent Kae = 0.39
CEag 505 gy HE L (1-kY) . Ky, 1000 (NIm)
« Selsmic active lateral Earth pressure coeff ment Exe = 10159 kN :
Mae= Eng"0.3H+E - Engl"06H, : Mae - = 38250 KNm <AAL1AA>
EAS is the statlc component of selsmic active pressuré caloulated with 8 = kv:= 0 ' 3 I

.

5.2. Earthgugke effects to abutment tEgl

Seismic force for substructures: e!emenls above ground Fh'= Gsm* W; elements underground Fh = ASW

+ Soil profile type Soll type 1
+ Site Coefficients. 8§ . = 1.0
» Elastic Seismic Response Coeff cient ' 2.5A = 0.145
Csm = 1.2*A*8/ Tm"2/3 s 2.5"A Csm = 0.066
+ Period of vibration of the fundamental mode
Tm= 2*p1()*sql1(m1‘k) ; Tm = 1.000 s
Area Length ‘Force x - Arm#@ Moment ’
Decription (m?) {m} : " (kN) _(m), " {m) {kN=m)
Section A1 R M A 23,639 235 - 1,000 - - 235 )
T SectionA2 - 23.639 e - -2.000:, N v
“SeclionB1____ 3.600 23630 | 121 - 71,000 121 4 -
" Section B2 o - 12.874 | 23.639 490 - 5.576 2732
CgectionC1 17400 23.639 249 | - 1000 0 ____249
“Section G2 o - | 23639 - - 2.000. E -
| Section D o 1.057 23630 | 40 - 10:209.. i 1 |
i Section E11 3.330 0.500 2 - 8.816 21
Section E12- 29.844 0.800 34 - 4.033 ]
SectionE2 -1 .- - - 2,000 -
Section F11 — 3.420 0.500 2 - 8.816.. 21
Section F12 1.126 0.650 | ° 1 - 8.216 -
Section F13 - o - 0.800 - - 9.447
Section F2 - 7.220 0.800 8 - 8,160 75
| Sectlon G1° 0.135 22.639 4 - 8.553 | 37 |
Section G2 0.045 16.132 1 - 4,033 4
Total EQ of Abutment Selfweight 1188 3906 |
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Da Nang Quang Ngai Expressway projec Tterm. Eng. Date. T éign. J
OP18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AIR Revise
6. Braking Force(BR} ]
Take 50 % Braking Force for this Abutment (Free Bearing)
» Number of lanes : = 6 lanes
+ Multiple presence factor m = 0.65
« Take 25 % of Truck load
BR = 25% *'n * m * (2*145+35) BR = 158 kN Long. Axis
« Acting at 1.8m higher of road face e = 131 m
: : Miong = 2081 KNm Long. Axis
7. Centrifucal Force , GE {3.6.3)
- Plan of bridge (1:"straight" 2: "Curve") 1
» Design Speed AU = 120 kmih
v = 333 mfs
R - m
C = 4/3*(V/gR) ' c -
Acting at 1.8mhigher of road face
CE = n*m* {2*145+35) * c CE = 0.00 KN
' e = 1345 m
Mtrans = 0.00 KNm Trans. Axls
8. Water Load (WA) NA
Page:5
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Da Nang Quang Ngsﬁ Expressway project Item. Eng. Date. Sign.
OP18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AlR , Revise
SUPERSTRUCTURE LOADS
Il.Loads from superstructure
ltem Sign Value Unit
Span length Lsp 27.00 m
Span between bearings Lb 26.10 m
Skew angle o 0.00| deg
Deck stab length Ldeck 26.85 m
Bridge Width Bc 21.58 m
Girder height hol 1.50 m
Deck slab depth hdkslab 0.218 m
Asphait depth has 0.084 m
Unit weight of concrete ¥C 24.50] kN/m3
Unit weight of asphalit concrete __va 22101 kN/m3
1,Dead loads (DC}: One span at abutment
ftem 1 Sign | Vvaue | Unit
1.1.Girders
Weight of 1 girder [3]¢] 464.77 kN
 Number of girders _.n 9] Girders
Sum of girders weight DC 4182.89] kN
Precast Planks o o DC 788.86 kN
Diaphragm .. B¢ 235277 kN
Total DC 7324.52 kN
1.2.Deck slab ‘ ]
Deck slab i DC [ 301683 kN
1.3, Pavement
Asphalt concrete | DW | 07596] kN
1.4 Handrail
Handrail + median | DC [ 639.90] kN
2.Live load (LL):
145 145 35 kN
Truck
4.3 43 m
Tandem
110 110 kN
m
Lane load
Wy 9.3 kN/m
Pedestrial Wpd= 0.0 kN/m2
Considerate structure as a simple span
Reaction Influence 26.1 m )
1]///
Number of lanes n 6
LMUIlee presence factor m 0.65
Dynamic load allowance 1+IM 1.25
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Da Nang Quang Ngai Expressway project [tem. Eng,  |Date.
OP18a BRIDGL Design
DETAIL DESIGN Check
ABUTMENT AlIR Revise
_Reaction = [(1+IM “Vehicle + Laneloadli*m
Truck P1{kN) P2(kN) P3(kN) Sum{kN)[ Total(kN
Axle load 145 146 35 |
ll_nﬂ—uence value 1.000 0.835 0.670 [ ]
‘ Reaction 145.0 121.1 23.5 289.6 1411.7
[[Tandem P1(kN} P2{kN}| _Sum(kN) Total(kN
Axle load | 110 110 L
Influence value 1.000 0.954 5
Reaction 110 104.9 214.9 1047.8
lCane load WIkN/m)|_Total(kN
Value | 9.3
influence value _ 13.08
Reaaction i21.4 473.3
[Pedestrian Wab(kN)|_TotalkN)]|
|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 = 393 kN
4.Uniform Tempsrature, Srinkaged Creep{TU+SHECR)
Bearing disptacement due to uniform temperature and shrinkage creep Au = 0026 m
H = G.A.Aulhy <14.6.3.1-2>
Shear modulus G G = 1 MPa
Bearing area A = 0.158 m2
Height of elastomeric layers hrt 0.064 m
Number of bearing nh - = g bears
Horizontal force due to TU+SH&CR
Acting at top of bearing H{tu+sh+ct) = 576 kN
5.Wing loads (Ws)
5.1.Tranverse wind on superstructure (WS)
Wind zone Zone [}
Basic 3 second gust wind Vb = 53.00 m/s
Correction factor [ = 1.09
Design wind velocity \ = B7.77 mfs
Drag coefficient Cd = 119
Overall width of bridge b = 2158 m
Depth of supetstructure(inciuding solid parapet) d = 278m
bid = 7175
Windy obstructed area of superstructure At = 75.14 m2
Force due to tranverse wind
th=max(0.0006*V2'At*cd.1.B*At) (kN) Fhy = 179.8 kN <3.8.1>
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.Bm from surface Fhy = 40.50 kN
6.Combinations
Loads from superstructure to Abutment
Tfoads at bottom of stem Vertical Longitudinal Tranversal
N X Hx Z4 My Hy ¥ Mx
Loads (kN) {m) {kN} {m) (kN=m) {kN} {m) {kN+m)
Girder + Deckslab |~ DG ~ 5171 005 | B 259
Handrail pC 320 005 | B ] |
Pavement o Dw B 488l 005 ] 24 . ]
LivelLoad ] WL | 1885 | 0.05 _ 94 . 3.54 6673
Pedestrial N < I 0.05 n o | . 1 - -
Trans.windonStruc. | WS} 4 I S |80 7A5| 643
Trans, windonveni. | WLy b B I I 200 895 181
“Eeartthquake | EQ | 4 b [ I AU 393  7.15| 2809
TU+SH&CR TU+SH&CR 576 7.15 4119
Page:7
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Date. _

Da Nang Quang Ngai Expressway project Item. Eng. Sign.
QOP18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AlR Revise
Loads at bottom of pilecap Vertical Longltudinal Tranversal
Sign N X Hx 2 My Hy y Mx
Loads {(kN) {m) {kN} {m) (kNm) _ {kN) {m) {kN=m}
Girder + Deckslab DC 5171 0.15 ' 776
Handrail DC 320 0.15 48
Pavement DW 488 0.15 73
LiveLoad LL 1885 0.15 283 3.54 6673
Pedaestrial PL 0 0.15 0 - -
Trans. wind on Struc. WS 90 9.15 823
Trans. wind on vehi. WL 20 10.95 222
Eearth quake EQ 393 9.15 3595
TU+SHE&CR TU+SHACR 576 9.15 5270
Loads - Load combinations
Sign Str-IA Sir-1B Str-llA Str-llIB Ser-t Ext-1A Ext-IB
Girder + Deckslab o] 1.25 0.90 1.25 0.90 1,00 1.25 0.90
Handrai DC 1.25 0.90 1.25 0.80 1.00 1.25 0.20
Pavement DW 1.50 0.65] . 1.50 0.65 1.00 1.50 0.65
LiveLoad LL 1.75 1.75 1.35 1.35 1,00 0.50 0.50
Pedestrial PL 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+SHECR TU+SHACR 0.50 0.50 0.50 0.50 1.00 i
[Load combinations at bottom of stem
T Longitudinal Tranversal
Load combinations N Hx My Hy Mx
(kN) (kN) (kN.m} (kN) {kN.m)
Strength Sir-1A D 10894 288 2604 0 11678
Strength Str-IB 8557 288 2487 0 11678
Strength Str-lllA 10140 288 2566 56 9447
Strength Str-iiiB_ 7803] 288 2449 56 9447||
Service Ser-l 7864 576 4512 47 7047
| Extreme Ext-lA: - 8538 0 A27 393 6146
Extreme Ext-1B 6201 0 310 393 6146
Load combinations at bottom of pilecap
L.ongitudinal Tranversal
Load combinations N Hx My Hy Mx
{kN} (kN) (kN.m) (kN) (kN.m}
— Strength StHIA 10894 288 4269 0 11678
Strength Str-IB N 8557) 288 3919 0 11678
Strength Str-lilA 10140 288 4156 56 9559
Strength Str-lliB 7803 288 3806 56 9559
Service Ser- 7864 576 6450 47 7142
| _Extreme Ext-1A 8538 0 1281 393 6931
Extreme Ext-IB 6201 0 930 393 6931
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Da Nang Quang Ngai Expressway project Item. Eng. Date. |Sign.
OP18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A1R Revise
LOAD COMBINATIONS
N :
|
I
| e
~”
Axis X
Center of bridge N e e e A
I
K i
Axis Xo |
1 ~
v N Axis Yo
Iil.Load Combinations Axis Y
1.L.oads from substructure
‘ Vertical Longitudinal Tranversal_
' Loads at hottom of pilecap Sign N X Hx Z4 My Hy y Mx
{(kN) (m) (kN) {m) {kN=m) (k) {m} | (kN-m)
Self weight of Abuiment DC 19793 -3185 9256.63
Soils on pilecap EV 15561 -36042
Horizontal Earth’Pressure EH 9001 40562 i
IVertical Surcharge LSv 960 -2545
Horizontal Surcharge LSh 975 5491 R
Braking Force. BR 158 2081 N
Centrifucal Force - CE - - - -
Buoyancy of Abutment WA - ; - . ]
Buaoyancy of Earth on Abutment WA - -
[Earthquake effects to Abutment EQ 1188 3906 356 1172
{Earthquake sffects to-soil Eac 10316 38840 .
Table of load factors
[Loads ) Sign Load combinations _ ]
StrA Sir-1B__| Str-lIA | Str-lilB Ser-| Ext-lA | Ext-1B
[Self weight of Abutment DC 1.25 0.80 1.25 0.90 1.00 1,26 1 0.90 |
ISoils on pilecap EV 135 | 080 1.35 0.90 1.00 1.35 0.90
IHorizontal Earth Pressure EH 1.50 0.20 1.50 0.90 1.00 0.00 0.00
jVertical Surcharge LSy 1.75 1.7 1.35 1.35 1.00 0.50 0.50
{Horizontal Surcharge Lsh | 175 1.75 1.35 1.35 1.00 0.50 0.50
Braking Force BR 1.75 1.76 1.35 1.35 1.00 0.50 0.50
Centrifucal Force CE 1.756 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
Earthgquake effects to Abutment - EQ 1.00 1.00
LIEarthquake effects to soil Eae 100 | 1.00
[Load Combination at bottom of pilecap
Longitudinal Tranversal -
Load comhinations N Hx My Hy Mx
{kN} (kN} {kN.m) {(kN) (kN.m)
Strength Str-lA 47428 15485 17003 0 11571
Strength Str-IB 33498 10084 9099 0 8331
Strength Str-illA 47044 15031 14993 0 11571
Strength Str-1§iB 33114 9631 7989 0 8331
Service Ser-l 36313 10134 6363, 0 9257
|@reme Ext-IA 46228 | 12071 | (-7378)| 356 12742
|Extreme Ext-IB 32298 12071 9956 356 9503
Page:9
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’; Da Nang Quang Ngai Expressway project Item., Eng. Date. [Sign.
OP18a BRIDGE Desigh
DETAIL DESIGN Check
ABUTMENT AIR Revise

2. Loads from superstructure

[Load Combination at bottom of pilecap

Longitudinal Tranversal
Load combinations N Hx My Hy Mx
’ {kN) {kN} {kN.m) (kN) {kN.m) -
Strength Str-1A 10894 288 4269 0 11678
Strength Str-iB 8557 288 3919 0 11678
‘Strenglh Str-lIA 10140 288 4156 56 9559
Strength Str-1lIB 7803 288 3806 56 9559
‘IService Ser-l 7864 576 6450 47 7142
Extreme Ext-1A 8538 0 1281 393 6931
l[Extreme Ext-1B 6201 0 930 393 8931
3, Total loads at bottom of pilecap
IFL_oad Combinaticn at bottom of pilecap
_Longitudinal Tranversal
Load combinations N Hx My Hy Mx
{(kN) (kN) (kN.m} (kN) {(kN.m
Strength Str-lA 58322 15773 21272 0 23248.
Strength Str-IB__ | 42056 10372 13918 | 0 | 20009
Strength Ste-IIA 57184 15319 19149 56 21130
Strength Str-lIB 40918 9919 11794 | 56 17890
[ServiceSer-l B 44177 10710 12813 47 16398
Extreme Ext-lA o 54765 12071 6097 | 749 | 19674
Extreme Ext-1B 38499 12071 10886 749 16434
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Da Nang Quang Ngai Expressway project Trem. Eng. Date. Sign. :‘
OP18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AIR Revise

ELEMENTS CHECKING

1V.Elements checking

The abutment walls shall be checked al sactions 1-1, 2-2, 3-3, 4-4, 5-586-6

4. Calculate internal force of sections

Burcharge
1
é,__f——
e &
e———— &
le——
e
e.——n—
I
e ———
e —— 1 fe——
e ————
L
Surcharge Kt
1,1 Section 1-1
Table_of Load Factors
floads ' Sign Service | Strength | Exireme |
: Serd | Sir-lA Str-iB Ext-l
Selfwelight - pc_ | 100 125 | 000 | 1257 |
| Horizontal Earth Pressure e EH_ | 100 150 | 08O 1 . .
Surchage (Horizontal) ] LS, | 100 DL L T AT5 | o050 |
Horizontat Seismic Earth Pressure B Epe | | J 1650
Abutment earthguake force EQ : 1.00
r Tongitudinal Tranversal -
Unfactored Loads N Hx My Hy Mx
. {kIN} (kN) {KkN.m} (kNY (KN.m}
Selfweight [ — | I — | A27 I
" Horizontal Earth Pre: Pressure .. o f—— [ - i o [
Surcharge !honzontal) [ SO 455 | agl | L =
Horizontal Seismic Earih Pressure ] L sy L 257 | . 1. ]
" Abutment earthquake force 45 47 13 14
[L.oad Combination at hottom of headwall .
Longitudinal Tranversal
Load combinations N Hx My ' Hy Mx
(kN) (kN) {kN.m} (kN) {kN.m}
Servnce Ser- o | 930 | 777 626 | 0 : 0 _ |
“StrengthSIlA — 1182 1279 | 1092 0 0 |
Strength S8 837___ | 1086 073 0 0
Extreme Ext-1 1162 817 514 13 14
1.2 Seclion 2-2
Table of Load Factors
‘_L'_oads Sign Service | Sirenglh | Exireme |
Ser- Ste-lA Str-1B Ext-i
Selfweight DG | 1.00 | 1.25 0.90 1.26
Superstructure Deadload ] pe 1.00 1.25 0.90 125 |
Pavement | DW | 100 | 1.50 0,65 1.50
Handrail+curb L Y 00 | 125 0.90 1.25
Live Load . LWL "~ 4.00 1.75 .75 0.50
Horlzontal Earth Pressure EH 1.00 1,50 0.90
Surchage (Horizontal) LS, 1.00 1.76 1.76 0.50
TU+SH&CR . s ~ TU+SHACR 1.00 050 | 0.50 R
'ﬂmsis'@ﬁﬂm@s_sﬁ _________ [ T U B 150
uwke forge £EQ | [ 1.00
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
Or18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AIR Revise
r Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
(kN) (k) {kN.m} (kN} {kN.m)
Selfweight B | 8385 ] 477 [ D—
Superstructure Dead Load 1 5 259
Pavement [ 488 24 I I
Handrail+curb . 1 %20 18
Live Load . 1885 g4 | ] 6673
Horizonta! Earth Pressure I 6183 22916
Surchage (Horizontal I 814 3772 | I
TU+SHBCR [ i 576 4119
Horizontal Seismic Earth Pressure ] 6978 21610 ]
Abuiment earthquaks force [ 534 10 | 778 1513
[oad Combination at bottom of stem wall
Longitudinal Tranversal
|oad combinations N Hx My Hy Mx
{kiN) (kN) {kN.m}) {kN) (kN.m}
~ServiceSer! B 16249 | 7573 30722 | 0 | 6678
Strength Str-0A ] 21376 | 10087 | 42981 o | 11678
| Strength S . 16104 7277 | 29282 0 11678
Extreme Ext-l 19019 11409 % 36250 278 4850
1.3 Section 3-3
+M
D
+
Sign Canvention
Tabte of Load Factors
| oads Sign Service | Sirength | Extreme |
Ser- Str-lA Sir-iB Ext-1
~ Selfweight at | Tontside e DG 100 1258 | 000 | 125 |
~“Verlical soil on foot at fontside .- : “ias | 00 | 135
Reaction of piles RE 1.00 1.00 1.00 1.00
Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
(kN) {kN) (&N.m} {kN) (kN.m) |
| Seifweight at front side . -4054 -7085 ) -
Vertical soil on foot at front side | | 1880 | -3430 [ |
Reaction of piles o Serd | 21815 4560 | 65705 | 143 514 _
StrlA | 30671 6729 g2745 | 181 | 851
Str-1B 21245 4423 63647 -119 423
Ext-l 22850 5149 70131 -449 -1549
L oad Combination at section 33
Longitudinal Tranversal
Load combinations N Hx My Hy Mx
{(kN) (kN} {kN.m) (&N} (kN.m) |
Service Ser-| -~ T | _aseot | 4569 55180 143 | 614
Strength St-1A | 22857 a728 | 79247 -181 651
Strength St-1B — | 18832 4423 | 54175 i | 423
15137 5149 56632 -449 -1548
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Da Nang Quang Ngai Expressway project ftem. Eng. Date. Sign.
OP18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AlIR Revise
1.4 Section 4-4
Table of Load Factors
Loads Sign Service | - Strength 1 Extreme |
Ser-| Str-lA Sir-1B Ext-
Selfweight at behind side De 1.00 1.26 0.90 1.25
Vertical soil on fool at behind side DC 1,00 1.356 0.90 1.35
Surcharge{Vertical) EV - 1.00 1.75 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) {kN) {kN.m) (kN) (KN.m}
Salfwelght of behind side -5413 -10124
Vertical soil on foot at behind side -13601 -25161
Surcharge{Vertical) -860 -1777
Reaction of piles Ser-l 7161 2312 10159 84 272
Str-lA 8188 3405 9116 139 457
Str-IB 6523 2238 8825 92 303
Ext-l 12217 2603 21857 -60 216
[Loact Combination at section 4-4 -
‘ Longitudinal Tranversal
Load combinations N . Hx My Hy Mx
{kN) (kN} (kN.m) {kN) U (kN.m)’
Service Ser-l -12513 2312 -26903 84 272
Strength Str-1A -18244 . 34056 -40616 139 457
Sirength Str-1B -12000 2238 -26041 92 303
Extreme Ext-| -13015 2603 -25854 -60 218
1.4 Section 5-5 & 6-6
Slope of triang pressure taB = 8.00
Uniform horizontal pressure up = 3.66 kiN/fm2
’TLoad Combination at section 5-5
Horizontal Vertical
Load combinations N Hx Mx Hy ’ My
. (kN} (kN) (kN.m} (kN} (kN.m}
Service Ser-l . Y02 248 o
Strength Str-1A 157 392
fLoad Comblnation at section 6-6
Horizontal Vertical
Load combinations N Hx Mx Hy My
(kN) (kM) {kN.m) (KN} (kN.m}
' Service Ser-! o 250 275
Strength Str-1A 387 426
Page:13
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Da Nang Quang Ngai Expressway project Item, Eng. Date. Sign.
OP18a BRIDGE Design
DETAJL DESIGN Check
ABUTMENT AIR Revise
2. Elements Checking
2.1. Bearing Resistance <8.5.7.5>
The case of absence of confinement reinforcement in.the conrete supporting the bearing device
Factored bearing resistance shall be taken
Pr=4¢. Pn=4¢.0.85 fc. Al.m
Dimenslon of bearing plate w0 = 0.900 m
: b = 0,850 m
Area under bearing device Al = 0.765 m2
Distributed widin and length w = 1.300 m
b = 1.250 m
Notatienal area A2 = 1.625 m2
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 nouniformly distributed hearing
m = 0.75*sqri(A2/A1) < 1.6 case 2
Modification factor case 1 m = 1.457
Reslstance factor [ = 0.700 <5,5.5.4.2>
Factored bearing resistance Pr = 19902 kN > Pu
Bearing reaction of approach bridge Pu = 7430 kN Ok
Pu = 1.25*DC + 1.5*°DW + 1.75"LL
In case Tactored applied load exceeds the factored resistance,
provision shall be made to resist the bursting and spalling force in article 5.10.8
Factored bearing resistance shall be faken <5.5,10.9.7.2>
‘ Pi = . fn Ab
fn take the lesser of
fn = 0.7. fci. sqri(A/Ag) and’ n = 30.61 MPa
in=2.25.fci
Maximum area of the portion of supporting surface A = 1.625 m2
Gross area of bearing plate Ag = 0.765 m2
Effective net area of bearing plate, Ag minus stud of bearing Ab = 0,765 m2
Nominal concrete strength at time of application ' fei = . 30 MPa
Factored bearing resistance Pr = 16390 kN Ok
Page:14
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Da Nang Quang Ngal Expressway projeet Ttem. Eng. Date. Sign
OF18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AIR Revise
2ITCN2T2-05; AASHTO LRFD 2nd - 1998
. “REINFORCEMENT CHECKING - HEAD AND STEM WALL —]
MATERIALS
NORMAL CONCRETE b
fc Comptessive Strength of concrete at 28 days Mpa 30 Mg Mg s &
Ec  IModulus of Elasticity Mpa 27691 El SES ﬁ.—l' T e
fr Modulus of Rupture Mpa 3.5 il; n
gc  |Unit weight of concrete kN/m3 24.5 Ilras.. . £
PRESTRESSING STEEL
fou__ |Tensile strength of prestressing stee Mpa 1860] =<
foy | Yield strength of prestressing steel Mpa 1670
Ep Modulus of Elasticity : Mpa 197000 Aps
REINFORCEMENT W
fy _ [YieH strength Mpa 400 ™ | Aosips
Es__ |Modulus of Elasticity Mpa wooo| | &z [ hsts
nc___|Ratio Bs/Ec 7
Sign |Parameters Unit Sections
: a1 il | 22 | 22 2-2
INTERNAL FORCES AT SECTIOIN
Combination Strengih Service Service Strength Extreme|
Qu___[Shear kN 1279 777 7573 10987 11409,
My |Flexural Moment ilm 1092 626 30722 42081 36250
Nu Axial load kN 1162 930 16249 21376 IQOQ“
Tu__ [Torsional Moment kNm 0 0 0 0 0
FLEXURAL MOMENT CHECKING H|
H Section height m 0.500 0.3500 1.800 1.800 1.800]|
s |Dis. From comp. fiber to centroid of comp. Reinf’ m 0.058 0,058 0.058 0.038 Ol)ﬁn
dix  |Dis. From tens. fiber to centroid of tension Reinf m 0.058 0.058 0.059 0.059 - 0.059
_____________ Cover to reinf i e m 0.050 0.050 0.050 0,050 0.050
ds " [Dis. From comp. fiber to centroid of tension Reinf m 0.442 0.442 1M1 1.741 1.741
d'ps__ |Dis. From comp. fiber to centroid of comp. presiressing steel m 0.000 0.000 0.000 0.000 0.000)
dlxp_ |Dis. From fens. fiber to centroid of tension prestressing steel m 0.000 0.000 0.000 0.000 ) Q_QQQ"
" dps___|Dis. From comp. fiber to centroid of tension prestressing steel m 0.500 0.500 1.800 1.800 1,800
- Width of the compression fage of member m 23.280 23.280 23.280 23.280 23.280
bw  {Web width or diameter of a circular section m 23.280 23.280]  23.280 23.280 23.280||
" hf | Compression flange depth m 0.000 0.000] . 0.000 0.000 B gJ_]_QQ“
| Iz Momenit of inertia of section md 0.243 0.243 11314 11,314 11.314
[ ~Ame _[Section area - m2 11,640 11,640 41,904 41,904 41504
e Steel choice
Tension prestressing steel P.8 type 0 L] I [1] . 0
Aps | __ Number tendons 0 of 9 0 0
i o Aren - m3 | __0,00000] __0.00000|  0.00000 _0.000001 0.00000
Compression prestressing steel . PStype 0 T6O.0 0T00.0| | 0 T00.0 0°T00.0 0 T60.0
Aps | . __Number | tendons | 0 0 0 0 off
R T Aren “w2 | T6,00060| T 04G000] —"6.00800( 0.00000] _0.00000
Tension Reinforcement Number bars | 152 152 146 146 146
As Diameter | _mm 16 t6 28 28 23]
- T Aea m2 6.03070] __G.04070) 0,08994| _ 0.08994]  0.089%4
Compression Reinforcement Numbet B bas [ 152 152 146 146 146
Als e Diameter mm 16 16 6] . 16 16
R Area m2 0.03070 0.03070 0.02949 0.02949 0.02949
Shear reinforcement — Number bars 37 37 36 36 36
Ac Diameter mm 14 14 14 14 14
Area m2 0.00559 0.00559 0.00544 0.00544 0.00544
'] Resistance factors for flexure 5.54.2 0.90 1.00 1.00 0.90 1.00
[ Resistance factors.for shear 0.90 1.00 1.00 0.90 1.0
[11] Resistance factors for axial force 1.00 1.00 1.00 1.00 1.00
p1 Stress block factor 0.836 0.836 0836 08306 0.836
c Dis. Between centroid and top fiber m 0.000 0000  0.049 0,049 0.049,
For T section behavior m 0.000 0.000 0.049 0.049 0.049
) For rectangular section behavior m 0.000 0.000 0.049 0.049 0.049
fpe Effective stress in the prestressing steel after losses Mpa 1116 i116 1i16 1116 1116,
fps  |Aver. siress in pres. steel at the time for which the nominal resistanced Mpa 1860 1860 1846 1846 1846
k Factor depends on type of P.S, Low relaxation strand k=028 0.28 0.28 0.28 0.28 0.28
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
OP18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AIR Revige
27TCN272-05; AASHTO LRFD 2nd - 1998
R REINFORCEMENT CHECKI NG - HEAD AND STEM WALL .
a Depth of equivalent stress block . m 0.000 0.000 0,041 0.041 0.041
de Corresp. effective depth from extreme comp. fiber _ k
"Jto centroid of tensile force in the tensile reinf, m 0.442 0.442 1.741 1,741 1.741
Mn__ {Mominal resistance ). kNm 4716 4716 61455 61455 61453
Mr_ |Factored reistance kNm 4245 4716 61455 55300 61455]
Mu  |Flexual moment kNm 1092 626 30722 42681 36250
(5.7.3.2) |Flexural moment Checking OK QK 0K QK OK
| Limits for reinforcement -
¢fde [Maximum reinforcement 0.00 0.00 0,03 0.03 0.03
Maximum reinforcement Checking <=0.42 0K 0K OK OK 0K
1.2*Mer |Craking moment kNm 2008 2008 26752 26752 26752
(5.7.3.3.2) |Checking Mr>=min(1,2Mecr,1.33Mu) OK OK 0K OK QK
(5.7.3.4) |Conetrol of craking by distr. of reinf for RC member- Check? No Yes Yes No No
Bxisting condition for structrure . | 1,20r3 1 1 1 1 1
| de Conr. thickness fro. Tens. fiber to tens, reinf nearest m 0.058 0.058 0.059 0.059 0.059
zZ Crack width parameter N/mm 30000 30000 30000 30000 30000
A ‘Aren of concr, with same centroid as tens, Reinf m2 0,018 0.018 0.012 0,019 0.019
fsa | Value _ Mpa 297 297 200] - 290 290
064y L Mpa 240 240 240 240 249
Tensil stress in reinf _Min(fsa,0.6y) _ Mpa 240 240 240 240 240
X Dist. From compression fiber to centroid m . 0.082 0.281 - -
~Jd__|Am . m - 0.415 1.647 - -
" ler__ [Moment of inentia of the cracked section md - 0.032 1.523 - -
fs Tensile stress in reinforcement £5 = Msls / (As*].d} Mpa - 49 207 - -
Checking for control eracking fs<fsa N.a OK OK N.a N.a
(5.10.8.2) | Shrinkage and temperature Reinfocement (side distribution) j —'f
Areq | Area of required reinf . m2 0.00046 0.00046 0.00127 0.00127 0.00127
Distribution on sides . 7 D16 | m2 0.00141 0.00141 0.00141 0.00141 |
| |Required Spacingnot largerthan ... m 0.45) 0,45 0.45 0.45 0.45
Checking 0K OK OK 0K OK
SHEAR AND TORSION CHECKING
B Tactor indicating diag. cracked conr. 1o tension . 25 34 23 Y ) R
.8 Angle of inclination of diagonal compressive - degree 28.99 28.54| 3421 - 3787 36.68
o |Angle of inclination of transv. reinf, to long. Axis _ degree 90 90 90 90 BQ’ i
|~ bv__ |Effective web width as minimum web width-indv m 23.280 23.280 23,280  23.280 23.280,
dv__ |Effective shear depth e o lm 0.442 0,442 1.721 “1.721 1721
| |(de-22) ] ) m 0.442 0442|1721 073 1 . /4
s Spacing of stirrups m 0.600 0.600 _Ds0g|  0.600 0.600
neat __|Amount of bars in spacing 3 bars | 31 S ) P L1 N | Sv— 36
| __Av__ IShear reinfareain spacing S w2 | 0.0056 0.0056 _0.0054 0.0054 _ 0.0054]
8 Assume degree 28.99; 2854 3421 3787 36.68
L) 08| T 285
TTTTe| L iep 1119
_|Strain in tensile reinforcement R __BSIE-04 1.19E-03]  1.078-03
if ex<0, multiple with reduce factor I - R T
|Strainchecking . R— B3 0K _ Ok} _Ok Okl Ok
|Ratio of shear stress and fa 0.006 0010 0003
Finalvalye 2.3 2.1 .22
__|Final value _ 3421 37.87 36.68
Ve Wominal shear resistance provided by tensile stresses inthe concrete| kN _ | 11822 159331 42132 38698 39911
| Vs Shear resistance provided by shear reinforcement kN 2971 3027 9173 8018 8371
_Vp Component in the direction of the applied shear of the effective P.8 kN N 0 1] 0 1] 0
| Vnl Vni=Ve+VstVp . e kiN 14793 18959 51305 46716 48282
vn2 |Vn2 D kN 77173 77173 300423 300423 300423
Vn Nominal shear resistance Yn=min(Vni,Vn2) kN 14793 18959 51305 46716 48282
Vr _ |Factored shear resistance o kN 13314 18959 51305 42044 48282
Vu  [Shear kN 1279 777 75173 10987 11409
(5.8.2.7) [Shear checking - e OK 0K 0K 0K - QK]
| Region requiring transverse reinf Checking No need No need No need No negd No need
| ___ |Minimum shear reinf area . m2 0.0159 0.0159 0.0159 0.0159 0.0159]
Mimimum shear reinfercement Checking - - - - - -
0.1*fc*by*dv kN 30869 30869 120169 120169 120169
Smax m 0.35 0.35 0.60 0.60 0.60|
Maximum spacing Smax . - = - - f
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Da Nang Quang Ngal Expressway project Tten. Eng. Date. Sign.
OFP18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT ALR Revise
23TCN272-05; AASHTO LRFD 2nd - 1998
|—|__ ] . REINFORCEMENT CHECKING - PILECAP SECTION |
MATERIALS
NORMAL CONCRETE )
fc Compressive Strength of conerete at 28 days Mpa 30 Ks K - B
Ee |Modulus of Elasticity Mpa 27691 ] T ;,;1 =
fr Modulus of Rupture Mpa 35 = S
go Unit weight of concrete kiN/m3 24.5 Pl WSt ISR | ) ..
PRESTRESSING STEEL b
| __fpu_ |Tensile strength of prestressing steel Mpa 1860 = ] Llols
fpy Yield strength of prestressing steel Mpa 1670
Ep _ |Modulus of Elasticity Mpa 197000 -
REINFORCEMENT
fy Yield strength Mpa 400 , ks L Apsips
Es  |Modulus of Elasticity Mpa 200000 3 ee | —— s
ne Ratio Bs/Ec 7 e
Sign  |Parametess Unit Sections
33 [ 33 [ 33 | 44 | 44
INTERNAL FORCES AT SECTICIN
Combination Service Strength Extreme Extreme Strength]
Qu Shear _ kN 15901 22857 15137 13015 18244
| Mu __|Flexural Moment kNm 55180 79247 56632 25854 40616
~Nu_|Axial load kN 4569 6729 5149 2603
Tu __ |Torsional Moment kNm 0 0 0 0
FLEXURAL MOMENT CHECKING
H Section height m 2,000 2,000 _2.000 2.000
ds___|Dis. From comp. fiber to centroid of comp, Reinf N m 0.084 0.084 0.084 0.164
_____ dix [Dis. From tens. fiber to centroid of tension Reinf ~ m__ 0,164 0.164 0.164:  0.084)
| _ |Cover to reinf m 0.050 0.050 0,050 0,050
" ds__|Dis. From comp. fiber fo centroid of tension Reinf m 1.836 1.836 1.836 1.916
_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 0.000 0.000 0.000
dps __|Dis. From comp. fiber to centroid of tension prestressing steel m 2.000 2.000 2.000 2.000
b Width of the compression face of member m 23.280 23.280 23,280 23.280
bw | Web width or diameter of a circular section m 23,280 23.280 23.280 23,280
| __hf __|Compression flange depth _ o o bm 0.000 0.000) 0.000 0.000
Iz Moment of inertia of section m4 15.520 15.520 15.520 15.520
Amc _|Secliop area _ - . m2 46.560 46.560 46.560| - 46.560
_|Stesl choice
Tension prestressing steel : PStype 1 0 0 0 0
Aps | Number | tendons o ol o ¢
I Area | m2 00000l 0.00000) _ 0.00000| _ ' 0.00000
Compression prestressing steel P.S type : __0T00,0 0°T00.0 0 T00.0 0 T00.0
A'ps ‘”___.VA_____Wi_______ﬂi#,_______,_7_____777Numher _{ tendons § 0 o 0
o - o T Aren — m2 | 000000| 0600000 000000}  0.00060
| Tension Reinforcement _ Number bars 310 310 3101 155
As b Diameter | mm | 280 28 28] 28
_— - Area " m2_ | 009096 " 0.19096|  0.19096| _ 0.09548
Compression Reinforcement T Mumber | hars ol 9 o .0
A's . o ___ Diameter mm | 25 250 25 25
o ___Area m2 0.00000 -0.00000 0.06000 0.00000
Shear reinforcement Number bars 37 37 37 7
Ae |- _ Diameter mm 16 16 16 16
Area o m2 0.00747 0.00747 0.00747 0.00747
[ Resistance factors for flexure 5.54.2 1.00 0.90 100 .00
av__ |Resistance factors for shear L 1.00 0.9¢ 1,00 1.00
én Resistance factors for axial force - 1.00 1.00 1.00 1.00
L Stress block factor . 0.836 0.836 0.836 0.836
c Dis. Between centroid and top fiber [ S T 0.154 0.154 0.154 0.077
- For T section behavior m 0.154 0.154 0.154 0.077
For rectangular section behavior m 0.154 0.154 0.154 0.077
fpe  |Effective stress in the presiressing steel after losses Mpa 1116 1116 1116 1116
fps_ |Aver, stress in pres. steel at the time for which the nominal resistancd  Mpa 1819 1819 1819 1840
k Factor depends on type of P.§, Low relaxation strand k = 0.28 0.28 0.28 0.28 0.28
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Da Nang Quang Ngal Expressway project Ttem. Eng. Date. Sign.
OP18a BRIDGE Design
DETAIL DESIGN Cheek
ABUTMENT AIR Revise
‘ 22TCN272-05; AASHTO LRED 2nd - 1538
) "~ REINFORCEMENT CHECKING - PILECAP SECTION I
a Depth of equivalent stress block m 0.129 0.129 0.129 0.064 0.064
de Corresp, effective depth from extreme comp. fiber
1o centroid of tensile force in the tensile reinf. m 1.836 1.836 1.836 1.916 1.916
Mn [Nominal resistance kNm 135327 135327 135327 71947 71947
Mr  |Factored reistance kNm 135327 121794 135327 71947 64753‘
Mu  |Flexual moment kNm -~ 55180 79247 56632 25854 40616
(5.7.3.2) |Fiexural moment Checking OK 0K QK| OK OK|
Limits for reinforcement .
ofde  [Maximum reinforcement 0.08 0.08 0.08 0.04 0.04
Maximum reinforcement Checking <=0.42 0K oK OK OK OK
1,2*Mer |Craking mement kNm 34812 34812 34812 313419 33419
@.3.3.2) Checking Mr>=min{1.2Mer,1,33Mu) OK OK OK 0K OK
[(5.7.3.4)_|Conctrol of craking by dlstr. of reinf for RC member- Check? Yes No No No No
Existing condition for structrure 1,20r3 3 3 3 3 3
de Concr. thickness fro. Tens, fiber to tens, reinf nearest m 0.064 0.064 0.064 0.064 0.064
Z Crack width parameter N/mm 17500 17500 17500 17500 17500
A ‘Area of concr, with same centroid as tens. Reinf m2 0.010 0,010 0.010 0.019 0.019
fsa Value Mpa 206 206 206 163 163
0.6*fy _ Mpa 240 240 240 240 240
Tensil stress in reinf Min(fsa,0.6fy) Mpa 206 206 206 183 163
| _x Dist. Erom compression fiber to centroid m 0.405 - - - -

[ Jd:  |Am m | L7oi) et T -
ler  [Moment of inertia of the cracked section méd 3.253 - - - -
fs Tensile strass in reinforcement fs = Msls/ (As*J.d) Mpa 170 - - - -

Checking for contro] cracking fs<fsa [1):4 N.a Na N.a N.aj
(5.10.8.2) | Shrinkage and temperature Reinfocement (side distribution) . |
Areq  |Area of required reinf m2 - 0.00127 0.00127 0.00127 0.00127 0.00127
B Distribution on sides : 7 D16 m2 0.00141 0.00141 0.00141 0.00141 . 0.00141
Required Spacing not larger than m 045 0.45 045 045 0.45
Checling, OK QK oK OK (0314
I
SHEAR AND TORSIGN CRECKING
B Factor indicating diag, cracked congr. to tension - 22 2.0 2.2 2.2 1.9

| 8 Angle of inclination of diagonal compressive degree 36.38 4035 3639 37.02 41.33
o Angle of inclination of transy, reinf. to long. Axis " depree 90 90 90 90 90
bv  |Effective web.width as minimum web width - in dv m__| 23.280 23.280 23.280 23.280 23.280
dv___ |Effective shear depth ) m 1.772 1.972 1772 1.884 1.884

(de - a/2) o m 1.772 72| L7712 1.884 1.884

s Spacingof stierups . m - 0.609 0.600 0.600] 0.600 0.600

neat  |Amount of bars in spacing 8 . bars 37 37 37 371 37
Av__ |Shear reinf area jn spacing S . o m2 0.0075 0.0075 0.0075 0.0075 - 0.0075

] Assume i | degree 36.38 40.35 36.38 37.02 41.33
v |Shearstressin€oncrele e kNm2 | . 86|  slg| 367 3 462
fho _ |Parameter taken as moadulus of elasticity of prestressing tendons [ Mpa 1116 _ 1116 1116 1116 1116
& Strain in tensile reinforcement - 1.04E-03 1.44E-03 1.04E-03 1.10E-03 1.58E-03
. if ex<0, multiple with reduce factor - - - - -
—_|8train checking L ~ j<=2.00E-3 Ok Ok Ok Ok| Ok
vife_ |Ratio of shear stress and fc - e X)) 00211  0012) 000 H 0.015
B Final value } 22 2.0 22 22 1.9
8 Final value e degree 36.38 40.35] 36,39 37.02 41.33
Ve [Nominal shear resistance provided by tensile stresses in the concrete kN 41411 17342)  41408] 43316 38116
Vs |Shear resistance provided by shear reinforcement kN 11981 10390 11980 12445 10672
 Vp _ 1Compenent in The direction of the applied shear of the effective P.8 kN [4} 0 _ 0 0 0
Vnl Vnl=Ve+Vs+Vp kN 53392 47631 53388 55762 48788

| vnz  |Vm2 . kN 309333 309333 309333 328917 328917
Vn ‘Nominal shear resistance Vi=min(Vnl,Vn2) kN 533192 47631 53388 55762 48788

| Vr _ |Factored shear resistance kN 53392 42868 53388 55762 43909
Vu Shear kN 15901 22857 15137 13015 18244

(5.8.2.7) [Shear checking OK OK OK QK OK]
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Da Nang Quang Ngai Expressway project [tera, Eng. Date. Sign.
0Y18a BRIDGE Design
DETAIL DESIGN Check
ABUTMENT AIR Revise
22TCN272-05; AASHTOQ LRFD 2ud - 1998
REINFORCEMENT CHECKING - WING WALL |
MATERIALS
NORMAL CONCRETE b
fc Compressive Strength of concrete at 28 days - Mpa 30 By A‘E
Fc  |Modulus of Flasticity Mpa 27691 — —'1 s
fr Modulus of Rupture Mpa 3.5 }‘“ i
|_gc__|Unit weight of concrete o kN/m3 24.5 L |
PRESTRESSING STEEL
fpu Tensile strength of prestressing steel Mpa 1860 - i
fpy Yield strength of prestressing steel Mpa 1670
Ep Modulus of Elasticity Ipa 157000
REINFORCEMENT AP\
Ty |Vield strength Mpa 400 M R i
Es  |Modulus of Elasticity Mpa 200000 B | asts
ne Ratio Es/Bc 7 i
Sign |Parameters Unit Sections :
55 | 55 | 66 66 | 66
INTERNAL FORCES AT SECTIOIN
Combimation Service Strength Service Strength Strength
Qu Shear kN 102 157 250 387 387
" Mu__|Flexural Moment fdm 246 302 275 426 426
~_Nu__ [Axial load 3 - . kN 0 0 0 0 0
Tu |Torsional Moment kNm 0 0 0 0 0
FLEXURAL MOMENT CHECKING
H Section height m 0.800 0.800 0.800
d's Dis, From comp. fiber to centrotd of comp. Reinf m 0.058 0.058 0.058
dlx__|Dis. From tens. fiber to ceptroid of tension Reinf m 0.059 0.059 (059
Cover to reinf m 0,050 0.050 0.050
—ds__|Dis, From comp. fiber to centroid of tension Reinf m 0.741 0.741 0.741
dips _|Dis. From comp. fiberto centroid of comp. prestressing steel m 0.000 0.000 0.000;
_dixp _{Dis. From tens. Tiber to centroid of tension prestressing steel om 0.000 0.000 0.000
—dps__|Dis, From comp, fiber to centroid of tension prestressing stecl m 0.800 ©.800 0.800
b Width of the compression face of member m 1.000 1.000 1,000
bw | Web widthor diameter of a citcular section m 1.000 1.000 1.000]1
" hf _|Compression flange depth o m 6.000 0.000] _0.000
lz___|Moment of inertia of section __ mé 0.043 0.043} 0. . 0043
_Amc__ |Section area i m2 0.800] 0.800|  0.800 0.800 0,800
T ISweelcholoe T - I I
Tension prestressing stee! PStype b | I 0 0 0 0
Aps | e Number tendons 0 0 0 of 0
o At |._m2 | _ 000000 _000000{ 000000 000000 0.00000
TTUpStype 0T000| _0T000| "0T00.0| _ 0T00.0]  0T000
A'ps  Number . 0 .6 o
T T ~ Area G.00000] ~ 6.00000] 0,00000] _6.00060
[Tension Reinforcement __ Number e & 6 6
As T Diameter 7] ) I B
o - Area 0.00278| 000228 0.00228]  0.00228
Compression Reinforcement . Number | A | EO 6
As | L R __ Diameter | _mm [ L] 16 16 16|
______ T Area Tm2 0.00021] 0.00121) 000121 000121
Shear reinforcement ~_Number bars 2 2 2 2
Ac | } Diameter mm 14 14 14 14
o “Area Tm2 5.00030] _ (:00030] _ 0.00030)  ©.00030
4 Resistance factors for flexure - | 33542 1.60 0.90 L.00 050
v Resistance factors for sheat N 1,00 0.90 1.00 0.90
¢n __|Resistance factors for axial force B | 1,00 1.00 1.60 1,00
o m Stress block factor 0.836 0.836]  0.816 0.836
_c Dis. Between centroid and top fiber e | m 0.020 £.020 0.020 0.020
For T section behavior m 0.020 0.020 0.020 0.020
For rectangular section behavior m 0.020 0.020 0.020 0.020
fpe Effective stress in the prestressing steel after losses Mpa 1116 1116 1116 1116
fps Aver. stress in pres, steel at the time for which the nominal resistancd _ Mpa 1847 1847 1847 1847
k Factor depends on type of P.3, Low relaxation strand k = 0.28 0.28 0.28 028 0.28
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Da Nang Quang Ngai Expressway project Item. Eng Date. Sign.
0P18a BRIDGE Design
DETAIL DESIGN Check,
ABUTMENT AIR Revise
22TCN272-05; AASHTQ LRFD 2nd - 1998
. Co K ~ REINFORCEMENT CHECKING - WING WALL
a Depth of equivalent stress black m 0.017 0.017 0.017 0017 0.017
de Corresp. effective depth from exireme gomp. fiber
10 centroid of tensile force in the tensile reinf. m 0.741 0.741 0.741 0.741 0.741
Mn  [Nominal resistance kNm 644 644 644 644 644
Mr Factored reistance kiNm 644 580 6dd 580 580
Mu  [Flexual moment KiNm 246 392 275 426 426
(5.7.3.2) [Flexural moment Checking 0K} OK 0K OK OK|
| Limits for reinforcement
c/de  [Maximum reinforcement 0.03 0.03 0.03 0.03 0.03
Maximum reinforcement Checking <=0.42 0K 0K OK OK OK
rmin |[Mimimum reinforcement 0.29% 0.29% 0.29% 0.29% 0.25%
Mimimum reinforcement Checking for RC 0.23% OK 0K OK 0K OK|
1.2*Mer_[Craking moment kNm 227 227 227 227 227
(5.7.3.3.2) IChecking Mr>=min(1.2Mcr,1.33Mu) OK OK OK OK QK
{5.7.3.4) [Conctrol of craking by distr. of reinf for RC member- Check? Yes No Yes No Mo
s Existing condition for structrure 120r3 i i 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 paramster N/mm 30000 30000 30000 30000 30000
A Arca of concr. with same centroid as tens. Reinf m2 0.020 0.020 0.020 0.020 0.020,
fsa Value Mpa 285 285 285 285 285
0.6%fy Mpa 240 240 240 240 240
Tensil stress in reinf  Min(fsa,0.6£y} Mpa 240 240 240 240 240
X Disl. From compression fiber to centroid m 0.139 - 0.139 - -
. Jd_ [Am m 0.693). - 0.693 - -
fer Moment of inertia of the cracked section mé 0.007 - 0.007 - -
s Tensile stress in reinforcement f5 = Msls / {As*]d) Mpa 155 - 174 - -
Checking for control cracking fs<fsa OK N.a 0K N.a N.n
(5.10.8.2) [Shrinkage and temperature Reinfocement (side distribution) _
Areq  |Aren of required reinf m2 0.00042 0,00042 0.00042 0.00042 0.00042
Distribution on sides 7 D16 - m2 0.00141 0.00141 0.00141 0.00141F ~ 0.0014]
B 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 conce. to tension | 2.3 2.0[ . 2.1 1.8 1.8
8 Angie of inclination of diagonal compressive degpree 34.97 39.80) 3777 4199 ¢ 42.05
o Angle of inclination of transv. reinf. to long. Axis depree 90 - 90 90 90 90
by Effective web width as minimum web-width - in dv N m 1.000 1.000 1.000 1.000 __1.000
" dv___|Bifcetive shear dopth - m 0.733 0.733 kR 0733 073
{de = a2) . m 0.733 0.733 o733 0733 0733
5 __ |Spacing of stirrups dom 0.600 0.600 0.600 0.600] 0.600
" “neat |Amount of bars in spacing 3 bars 2 2 2 2 2
" Av___|Shear reinf area in spacing 3 L ) m2 0,0003 0.0003 0.0003 0.0003 0.0003
Tp lAssume T T T 20 20| 20/ - 20 2.0
] Assume o .} deqres 34,77 3979 37 41991 4105
v Shear stress in concrete KiN/m2 _ 139 . 238wy sy 587
fpo [Parameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 1116 1116 1116
e Strain in tensile reinforcement B Y 8.97E-04 1.38E-03 1.18E-03 1.75E-03 1.76E-03/
if ex<0, multiple with reduce fagtor - - e R L
. Strain checking <=2.00E-3 0Ok Ok Ok| Ok Ok
" wifc___|Ratio of shear stress and fc R R W 0.005 0.008 0011 . 0.020) 0.020
77777 B Final value I 23 20f 2@ 1B 1.8
] Final value . depree 3477 35.80 kYN 41.99 42035
""'V¢ _[Nominal shear resistance provided by fensile stresses in the concrete) kN 82 672 710 612 609
Vs Shear resistance provided by shear reinforcement kN 212 177 199 164 164
Vp Component in the direction of the applied shear of the effective P.§ kN 0 0 0 0 0
Vnl Vnl=Vet+VstVp kN 974 849 500 776 773
Vn2  |Vn2 . kN 5495 5495 5495 5495 5495
Wn |Nominal shear resistance Vn=min(Vn},Vn2) kN 974 849 900 776 773
Vr Factored shear resistance kN 974 T4 9490 698 696
Vu Shear kN 102 157 250 387 387
(5.8.2.7)_[Shear checking OK OK OK OK. OK
Page:20
Printed:2/6/2013
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ALR_OUT

SPACE PILE FOUNDATION ANALYSIS PROGRM
Turbo BASIC

PROJECT:

INITIA DATA

: OPl8a~AlR

Kn = 0.00 Ax = 9.14 By = 23.29 Cz = 2.00
E v.uon = 2822779 E r.uon = 2822779 E v.nen = 2822779 E r.nen =
2822779
Mg = 0 (t/md) Md = 0 (t/md) m= 400 (t/md4)
LOAD COMBINATIONS
COMB.  HX Hy P MX My Mz
1 1608.00 0.00 5945.00 -2370.00 2168.00 0.00
2 1057.00 0.00 4287.00 -2040.00 1419.00 0.00
3 1562.00 6.00 5829.00 -2154.00 1952.00 0.00
4 1011.00 6.00 4171.00 -1824,00 1202.00 0.00
5 1092.00 - 5.00 4503.00 -1672.00 1306.00 0.00
6 1230.00 76.00 5583.00 ~2005.00 -622.00 0.00
7 1230.00 76.00 3924.00 -1675.00 1110.00 0.00
PROPERTIES OF PILES
PILE Lo H Bpx  Bpy A B Cday Fo ~Io Po co Cct
% 0.00 13.50 1.057 1.057 1.20 0.000 0.000 1.131 0.102 0 6250000 3125000
nt
3 nt
4 n t
5 nt
6 nt
7 nt
8 nt
9 nt
10 n t
11 nt
12 nt
13 nt
14 nt

PILE COORD.
PILE X Y
1 3.30 11.01
2 3.30 7.05
3 3.30 3.09
4 3.30 -0.87
> 3.30 -4.83
6 3.30 -8.79
7 0.00 10.43
8 0.00 6.47
9 0.00 0.53
10 0.00 -5.41
11 0.00 -9.37

P

COOOOOOO0O00O00C

hi

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
page 1
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COMB .

S~ VT B I N P

12
14

(ol elelalo ols)

PILE COMB.

1

-hUJNI—"\lO\Lﬂ-hWNHNO\m-P-WNi—“QO\M-waI—‘NQW#WNH‘QO\WLUJNE—"\JG\MJ&WNI—‘

-3.
-3.
-3.

.01921
.01258
.01862
.01199
.01296
.01416
.01466

491.54
346.41
474.29
329.14
351.55
370.81
335.79
502.68
352.22
485.81
335.33
359.86
377.77
341.39
513.81
358.03
497.33
341.52
368.16
384.73
347.00
524.95
363.84
508.85
347.71
376.47
391.69
352.61
536.09
369.66
520.36
353.90
384.78
398.65
358.21
547.23
375.47
531.88
360.08
393.08
405.61
363.82
370.96
276.76
363.91

269.73

A1R_OUT

30 9.84 0.000 0.00
30 -0.06 0.000 0.00
30 -9.96 0.000 0.00
DISPLACEMENTS
Y Z Fix
-0.00018 0.001937 0.000014
-0.00011 0.001414  ©.000007
-0.00011 0.001908  0.000014
-0.00004 0.001384  0.000008
-0.00007 0.001495 0.000010
0.00075 0.001949  0.000009
0.00075 0.001268  0.000007
EFORCES ON PILES
Q2 Q3 M1
-102.60 -3.07 -4.452
-67.44 -2.02 -2.927
-99.72 -3.40 -4,307
-64.56 -2.35 -2.781
-69.72 -2.43 -3.009
-79.11 -7.62 -3.177
-79.11 -7.62 -3.177
-107.29 -3.07 -4.452
-70.52 -2.02 -2.927
-104.25 -3.40 -4,307
-67.49 -2.35 -2.781
-72.88 -2.43 .~-3.009
~-82.46 -7.62 -3.177
-82.46 -7.062 -3.177
-111.97 -3.07 -4.452
-73.60 -2.02 -2.927
-108.78 -3.40 -4.307
-70.41 ~-2.35 -2.781
~-76.05 -2.43 -3.009
~-85.80 -7.62 -3.177
-85.80 -7.62 -3.177
-116.66 -3.07 ~4.452
-76.68 -2.02 -2.927
-113.31 -3.40 -4.307
-73.34 -2.35 -2.781
-79.22 -2.43 -3.009
-89.14 -7.62 -3.177
-89.14 -7.62 -3.177
-121.35 -3.07 -4.452
-79.76 -2.02 -2.927
-117.85 -3.40 -4.307
-76.27 -2.35 -2.781
-82.38 -2.43 -3.009
-92.49 ~7.62 -3.177
-92.49 -7.62 -3.177
~126.03 -3.07 -4.452
-82.85 -2.02 -2.927
-122.38 -3.40 -4,307
-79.19 -2.35 -2.781
-85.55 -2.43 -3.009
-05.83 -7.62 -3.177
-95.83 -7.62 -3.177
-103.29 0.84 -4.452
-67.90 0.55 -2.927
-100.38 0.38 -4.307
-64.99 0.09 -2.781

Page 2

Fiy

.000179
.000103
.000164
.000088
.000096
.000018
.000131

.057
.185
195
.323
.730
.315
.241
.057
.185
.195
.323
.730
.315
.241
057
.185
195
.323
.730
.315
241
.057
. 185
.195
.323
.730
.315
241
.057
.185
.195
.323
.730
.315
241
.057
.185
.195
.323
.730
.315
.241
.237
.553
.664
.019

~0.
-0.
-0.
-0.
-0.
-0.

M

341.
224.
332.
215.

233

270.

263

357.

235

347.
225.

243

281.
274.
373.
245.
362.

235

254,
292.
286.
389.
256,
378.
245.
265.
304.
297.
405..
266.
393.

255

276.
315.

308

420.
277.
409.
265.
286.

327

320.
343.
226.
334.
217.

Fiz

.000190

000125
000184
000119
000129
000136
000136

3

232
953
078
801
012
141
.438"
185
.439
509
766
.792
524
820
138
926
941
.732
572
906
203
091
412
373
697
351
289
586
044
899
805
.662
131
672
-969
997
385
237
628
911
.055
352
576
494
345
265



ALR_OUT
-3

5 ?87.06 -70.18 0.21 .009 0.253 234.596
6 384.27 -79.60 -4,83 -3.177 -16.830 271.813
7 247.31 -79.60 -4.83 -3.177 -16.756 265.110
g 1 382.10 ~107.98 0.84 ~4.,452 2.237 359.529
2 282.57 -70.98 0.55 -2.927 1.553 236.980
3 375.43 -104.91 0.38 -4,307 0.664 349,777
4 275.91 -67.92 0.09 -2.781 -0.019 227.230
5 205.36 -73.35 0.21 -3.009 0.253 245.376
6 391.23 -82.95 -4,83 -3.177 -16.830 283.196
7 252.92 -82.95 -4.83 -3.177 -16.756 276.493
9 1 398.80 -115.00 0.84 -4.452 2.237 383.459
2 291.29 -75.60 0.55 -2.927 1.553 252.710
3 392.70 -111.71 0.38 -4.307 0.664 372.925
4 285.20 -72.31 0.09 -2.781 -0.019 242.179
5 307.82 -78.10 0.21 -3.009 0.253 261.546
6 401.67 -87.96 -4,83 -3.177 -16.830 300.270
7 261.33 -87.96 -4.83 -3.177 -16.756 293.567
10 1 415.51 -122.03 0.84 -4,452 2.237 407.388
2 300.01 -80.22 0.55 ~2.927 1.553 268.440
3 409.98 -118.51 0.38 -4.307 0.664 396.072
4 294 .48 -76.70 0.09 -2.781 -0.019 257.127
5 320.28 -82.85 0.21 -3.009 0.253 277.715
6 412.11  -92.98 -4.,83 -3.177 -16.830 317.345
: 7 269.74 -92.98 -4.83 -3.177 -16.756 310.641
11 1 426.65 -126.72 0.84 -4.452 2.237 423.341
2 305.82 -83.30 0.55 -2.927 1.553 278.926
3 421.50 -123.05 0.38 -4.307 0.664 411.504
4 300.67 -79.62 0.09 -2.781 -0.019 267.092
5 328.59 -86.02 0.21 -3.009 0.253 288.495
6 419.07 -96.32 -4.,8% - -3.177 -16.830 328.727
7 275.34 -96.32 -4.83 -3.177 -16.756 322.024
12 i 250.38 -103.98 4.74 -4,452 15.531 345.920 -
2 207.11  -68.35 3.12 -2.927 10.292 228.035
3 253.53 -101.05 -~ 4.16 -4,307 13.524 336.613
4 210.31 -65.42 2.53 -2.781 8.285  218.729
5 222.56 -70.65 2.85 -3.009 9.236 236.180
6 397.73 -80.09 -2.05 -3.177 -7.345 273.486
7 158.83 -80.09 -2.05 -3.177 -7.271 266.783
13 1 278.23 -115.69 4.74 -4.452 15.531 385.803
2 221.64 -76.05 3.12 -2.927 10.292 254.251
3 282.32 -112.38 4,16 -4.307 13.524 375.192
4 225.78 ~-72.74 2.53 -2.781 8.285 243.643
5 243.33 ~-78.57 2.85 -3.009 9.236 263.129
6 415.13 ~-88.45 -2.05 -3.177 ~7.345 301.943
7 172.85 ~-88.45 -2.05 -3.177 -7.271 295.240
14 1 306.07 -127.41 4.74 -4,452 15.531 425,682
2 236.17 -83.75 3.12 -2.927 10,292 280.465
3 311.11 -123.71 4.16 -4,307 13.524 413.769
4 241.25 -80.05 2.53 -2.781 8.285 268.554
5 264.10 -86.48 2.85 -3.009 9.236 290.077
6 432.53 -96.81 -2.05 -3.177 ~7.345 330.398
7 186.87 ~-96.81 -2.05 -3.177 ~-7.271 323.694
SUMMARY OF FORCES
PILE COMB. N Q2 Q3 M1 M2 M3
Nmin 12 7 158.83 -80.09 -2.05 -3.177 -7.271 266.783
Nmax 6 1 547.23 -126.03 -3.07 -4.452 ~11.057 420.997
Qz2max 14 1 306.07 -127.41 4.74 -4.,452 15.531 425.682
Q3max 1 7 335.79 - -79.11 -7.62 -3.177 -26.241 263.438
Mlmax 1 1 491.54 -102.60 -3.07 -4.452 -11.057 341.232
M2max 1 6 370.81 -79.11 -7 .62 ~3.177 -26.315 270.141
M3max 14 1 306.07 -127.41 4.74 ~-4,452 15.531 425.682

CHECKING CALCULATI
IN COMPARISON WITH INITIA LOAD MATRIX

page 3



~NOh W N

1608.00
1057.00
1562.00
1011.00
1092.00
1230.00
1230.00

=l
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ALR_OUT

5945.00  -2370.
4287.00  -2040.
5829.00 -2154.
4171.00 -1824.
4503.00 -1672.
5583.00  -2005.
3924.00  ~1675.

Page 4

2168.
1419.
1952,
1202.
1306.
-622.
1110.

00
00
00
00
00
00
00
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CALCULATION SHEET
BORED PILE CAPACITY




Da Nang Quang Ngai Expressway project Ttem, Eng, Date. Sign.
OP18A BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al1L Revise
f.BORED.PILEDESIGN .. -
L. BORED'PILE DATA -+
1.Load Combinatiens at top of bored pile
Longitudinal Transvesal
No Combinations Sign Fy Fux My Fuy Mx
(kN) (kN) (kN*m) {kN) (kN=m)
1 Extreme Ext-1B 1550 783 -2609 20 72
2 Strength Str-IA 5406 1249] -4170 30 110
3 Strength Str-I1A ’ 2918 1263 -4217 -47 -154
4 Extreme Ext-lA 3626 774 -2641 75 258
5 Strength Str-IA 4851 1017 -3380 30 _ 110
2. Bored pile Material
MNormal concrete
Compressive strength at 28 days age f'e 30|MPa
Concrete elastic modulus Ec 27691 |MPa ~
Reinforcement TCVN1651-2008; CBV-400
Yield strength _ _ ty 400iMPa
Reinforcement elastic modulug Es 200,000|MPa
3. Bored pile Section
Pile diamefet D 1.20|m
__ Section arca A 1.131|m2
Moment inertia Ix 0.102|m4
: ly 0.102/md
~Radius of gyration of gross concrete section; r = sqri(l/A) X 0.300|m
ry 0.300[m
1L PILE DESIGN "
1. Limit of Reinforcement $.5.74.2
_______ Minimum area of longitudinal reinforcement in column_ R B
_ Asfy/ (Ag.Pc)>=10.135 ] o As> 0.011|m?2 B
As/ Ag>=0.01 - As> 0.011|m2
___ Maximum area of longitudinal reinforcement incolumn _ o -
~ As/Ap<=008 As =z 0.090|m2
Trial Rebars: Ok As 0.029|m2
llayers x 24 = 36 bars D32 @150 Asl 0.029{m2




2. Interation diagram M-P

Using Pca-Column software

**Ipn Transverse Direction

P (kN)
30000
{Pmax}
e L ;:,\/

7 \
e \
. \\\
fs =0.5fy ~.
)
e
: =t !
/ 8000

/// Mx (kN-m}

(P In)

-15000 1.
**In Longitudinal Direction
: - s
-8000 e 6000
T P My (KN-m)
— -
\'"‘-\__ /,/
e T
\_\ 1 /”’
R A (P min)
15000 L




**in Both Direction

/ L
/ | \
,j \Mx(kN m)
i f t I : } : : i
s00e | | so0o
\ s /
\ /
\‘\ ] /

P =2918 kN

3. Column Ties

8.5.7.4.6,8.5.10,6.3, 85.10.11.4.1d - ¢

Bridge is in seismic zone e Sz H
Area of concrete core measured out-to- out of ties Ac 0.933|m2
___Tie diameter Dtie 14|mm?2
~ Cross section area of 1 tie As-ir 0.00015|m2
Spacing of hoops ' 5 75imm .
_______ Length of reinfocement tie in 1 hoop _Litie 3.41|m .
Ratio of ties reinf. in one hoop/ volume of conc. core one pitch spacing | R
ps = As-r . Ltie / (Ac * spacing) ps 0.0074 .
Ratio of spiral reinf, To total volume of concrete core shall satisfy . §.57.4.6
ps>= 045 . (Ag/Ac- 1). f'e/ fy = Reql - Reql . 0.0072[0K
__Transverse Reinforcement for Confinement at Plastic Hinges 851011414
 For a circular column _ "1:applied","2:Not applied” B 11 L
ps>=0.12 . fe/ fy = Req2 Req2 0.0090IN/A
Length distributed spiral with pitch 7Smm below pilecap Ldis 1.80|m
4, Shear Design
Shear resistance factors . v L
o ~ Faciored shear force o Vu 1263|kN
Required shear capacity Vn = Vu/ ¢v Vn 1263 kN
____Determine concrete shear capacity .
"Minimum shear reinforcement will provided in cross section
Therefore B 2.0 )
e 45.0(deg i
Diameter of bored pile D 1.20|m
Width of cross section b 1.20/m
dv = 0.9%de de = D/2 + Dr/pi()
Diameter of the circle passing through the centers of the long, reinf. Dr 0.99|m
de 0.92|m
dv 0.82|m
Ve=0083 . P . sqrt(f'c) . bv. dv Ve 900|kN




Difference between required shear capacity and the capacity provided by concrete

is the minimum required capacity for shear reinforcements

T Vs=V¥Yn-Vo

In this case V¢ > Vn so shear feinforcement is no need

Stirrup diameter

Number of stirrup legs / cross section

Shear legs area

Angle of inclination of shear reinf, to long. axis

Vs=Av. fy. dv. (cotO +cot ). sina /s

Stirrup spacing used

Check minimum shear reinforcement requirement

Av >= 0.083. sgri(f'c). bv. s/ fy = Req

Check maximum shear reinforcement spacing requirement

F=0.1*fc*bv*dv

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

Vs 363 kN

Ds 14

ns 2

Av 0.0003 |m2

o S0|deg

§<= 0.00im

8 0.10|m
OK

Req 0.0000|m2
0K

F 3609|kN

Smax 0.60|m




DANANG QUANG NGA] EXPRESSWAY Ttem, Eng. Date, Sign.
QP18a BRIDGE Design i
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY 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 fluids are used

+ The bottom of the socket is properly cleaned out.

DATA & CALCULATION;

Bored hole name OPi8a-Al
Bottom of pilecap elavation ELl= 450
Top of socket elevation El2= 200
Pile tip elevation EL3= -9.00
Pile Length L= 1350
Diameter of drilled-shaft D,= 120
Pile Cross-Sectional Perimeter p= 377
Pile Cross-Sectional Arca Ay= 113
Working normat force at pile head N= 60152
Working normal force at top of socket P,= 5898.7
Intack rock modulus E;= 25000
Modulus modification ratio K.= 005
Elastic modulus of the insitu rock E,= K,*E; = 12500
Infiugnce coefficient I, = f(H/Dy, EJE) = 0.30
H/Ds= 5.83
EJE, = 2215
Rock mass modulus/ intack rock modulus En/E
Atmospheric pressure p.= 0.10}
Reduction factor to account for jointing ag
The elastic shorterning of the drilled shaft
L= (zpi)*Hs[(Asnc*Ec) = 1318
The settlement of base of drilled shaft
Thnse = (ZPY*ADME) = 1,180
teh Thae=  2.498

pile Concrete comp. strength fo= 300 MPa
Concrete Unit Weight g= 245 kN
Modulus of elasticity of concre - E,= 27691 MPa
m Depth of socket = 7.00 m
m Diameter of socket D= 120 m
m Socket Cross-Sect. Perimeter Po= 377 m
m Socket Cross-Sectional Area A= 113 m
kN
kiN
MPa Figtre C10.8.3.5-2 Lifd
Figure C10.8.3.5-3 Lrfd
MPa
Figure C10.8.3.5-1 Lrfd
C.10.4.6.5-1-Lufd 4th
MPa h
10.8.3.5.4b-Lafd 1th
mm -
mmni
i < {0mm

Compute the bearing capacity based on Sharft resistance alone

I'nit side resistance

Case 1- The dritling fluid used will not form a hibricated film on the sides of the socket

ifgu < 1.9 Mpa - may be taken after Carter & Kulhawy 1988 — as= 0.15*qu
if qu> 1.9 Mpa - may be taken after Horvath & Xenn
Case 1: Side of rock socket is considered to be smooth or where
May be taken after Horvath & Kemey 1979 — qs=

gs0 = 7.8*pa*(f'c/pa)*0.5

Dritling method used in construction:
QR = ¢*Qn = ¢S*Q5R .
@, is the resistance factor - table 10.5.3-3 LRFD
g, is the uniaxial compressive strength of the rock

ey 1979 — qs = 0.21*sart{qu}
the rock is drilled using a drifling slurry
0.65*a5*pa*(qulpﬂ}"0.S<7.8*pa*(i‘clpa)"O.S

Ci10.83.5-4
Cing35-5

10.8.3.5.4d- 1 -Lrfl 2007

Casel
No. ELT ELB Deplh RQD Qu 9s QSR ¢'s QR
{m} (%) {MPa) | (MPa) (kN) (kN)

1 -2.00 -3.00 1.00 12 29.90 115 4329 0.65 2814
2 -3.00 -4.00 1.00 12 29.90 1.15 4329 (.65 2814
3 -4.00 ~5.00 1.00 10 38.01 1.29 4331 0.65 3173
4 -5.00 -6.00 1.00 10 38.01. 1.29 4881 0.63 3173
3 -6.00 -9.00 3.00 16 38.01 1.29 14643 0.65 9318
6 R
7
8

Sum 7.00 33062 21491

File:Capacity in rock-OP18axls - sheet:Al

Printed:3/1/2013
T Page:lf2




DANANG QUANG NGAI EXPRESSWAY Item. Eng. Date. Sign.
QPi8a BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY Revise
T e L olosed foints" 2  open jointy”,
No. Depth q, g, -usedj Qs b Qr
(m) (%) _| (MPa) {(MPa) | (MPa} ] (MPa) | (KN) ‘ (kN}_|
1 1.00 12.00 29.90 0.05 0.45 1 13.58 0.51 0.5 1597 0.55 878
2 1.00 12.00 29.90 (.05 0.45 1 13.58 0.51 0.51 1597 0.55 878
3 1,00 10.00 38.01 0.05 0.43 1 13.58 0.57 0.57 1800 0.55 090
4 . 100 10.00 38.01 0.05 0.45 1 13.58 0.57 0.57 1800 0.55 990
5 3.00 16.00 38.01 0.05 0.45 1 13.58 0.57 0.57 5401 0.55 2971
6 - . . - . R N N - - N N
7 . . N N N - - . . - - .
] . N . i R - N - - . - .
Sum 7.00 12196 6708
Unit base resistance g, = Kb.(pl-p0) + ov
Limit pressure determined from presuremeter tests 1= 5.89 MPa C10.8.3.5-7
At rest total horizontal stress measured at ther base elevation M= - MPa
Coefficient that depen on diameter socket Ky= 5.60 Table C10.8.3.5-1
Total vertical stress at the base elevation ov= - MPa
Q= - MPa
&= 0.50 Table 10.5.5-3
QpR = AP -qp QpR= - kN
Qr = 0.0z Qr= - kN
Pile Structural Capacity Qr= 0.75%0.85%0.85*'c*Ag 12768 kN 1300 T
Pile resistance Qe ' 6708 kN 684 T
Deducting pile weight -210 kN -21 T
Estimzfed Pile Capacity ) 6498 KN 662 T
Maximum Reaction - ULS . Ok 560F kN 57T

File:Capacity in rock-OP 1Ba.xls - sheetAl

Printed:2/6/2013

Page:2/2



DANANG QUANG NGAI EXPRESSWAY Item. Eng. Date. Sign,
OP18a BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY Revise

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

ASSUMPTION;
o The rock is reasonably sound

« The rock strength measured during site investigation will not deteriorate

« The bottom of the socket is properly cleaned out.

DATA & CALCULATION:

Bored hole name OP18a-A2
Bottom of pilecap elavation ELl= 450
Top of socket elevation’ EL2= -3.60
Pile tip elevation EL3= -7.50
Pile Length L= 1200
Diameter of drilled-shafl D= 120
Pile Cross-Sectional Perimeter P= 377
Pile Cross-Sectional Area A= 113
Working normal force at pile head N= 5973.6
Working normal force at top of socket P;= 3908.7
Intack rock modulus E;= 23000
Modulus modification ratio K.= 0.05
Elastic modulus of the insitu rock E,=K2E; = 12500
Influence coefficient I, = £ (H/D, EJE)= 030
H/D,=  3.25
EJE, = 22.15
Rock mass modulus/ intack rock modulus E./E;
Atmospheric pressure p,= 0101
Reduction factor to account for jointing g
The elastic shorterning of the drilled shaft -
to = (PP H A E) = 0.736
The settlement of base of drilled shaft
| e = (EP)PIADSE) = 1182
1918

. re+ Ppase ™

MPa

MPa

MPa

min

mm
mm

Combute the bearing capacity based on Sharft resistance alonc

Unit side resistance

during construction when water or drilling fluids are used

Pile Concrete comyp. strength fo= 300 MPa
Conerete Unit Weight g~ 245 ki’
Modulus of elasticity of concre E,= 27691 MPa
Depth of socket Hi= 390 m
Diameter of socket D= 120 m .
Socket Cross-Secl, Perimeter Poe= 377 m
Socket Cross-Sectional Area A= 113 o

Figwre C10.8.3.5-2 Lifd
Figure C10.8.3.5-3 Lfid

Figure C10.8.3.5-1 Lifd

€ H.4.6.5-1-Lefd dth

10.8.3.5.4b-Lifd 4ih

< 10mm

Case 1+ The drilling fluid used will not form ¢ [ubricated film on the sides of the sockel

if gqu < 1.9 Mpa - mav be taken after Carter & Kuthavwy 1988 — as=0.15%au
if qu > 1.9 Mpa - mav be taken after Horvath & Kenney 1979 — qs = 0.21*sart{qu)

C10.8.3.5-4
C10.8.3.3-5

Case 2: Side of rock socket is considered to be sntooth or where the rock is drilled using a drilling sturiy
May be taken after Horvath & Kemney 1979 — ¢s= 0.63%az* pa*(qu/pay~0.5<7.8*pa¥(f'c/pa)*0.5

as0 = 7.8*pa*{l'c/pa)*0.3

Drilting method used in consiruction:

QR = ¢*Qn = QS*QSR

&, is the resistance factor - table 10.5.5-3 LRFD
. i5 the uniaxial compressive strength of the rock

10.8.3.5.4d-1-Lefel2007

Casel :
No. ELT ELB DEPIh RQD Gu qs QSR ¢‘s QR
{(m) (%) (MPa) | (MPa) | (kN) (ki)

1 -3.60 -4.60 1.00 52 53.27 1.53 5778 0.65 3756
2 -4.60 -5.50 0.50 53 70.42 1.76 5979 0.65 3886
3 -5.50 -7.50 2.00 27 70.42 1.76 13287 0.65 8637
4
5
6
7
8

Sum 3.90 25044 16279

File:Capacity in rock-OP18a.xls - sheet:A2

Printed:3/1/2013
Pape: 12




DANANG QUANG NGAY EXPRESSWAY Itemn. Eng. Date. Sign.
OP18a BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY Revise

Tt

ozl Closed Jos 2.

No. s q:- used QSR
{MPa) {MPa) (kNY
1 1.00 52.00 53.27 0.20 0.63 1 13.58 0.95 .95 2978
2 0.90 53.00 70.42 0.23 .65 1 13.58 1.13 113 3183
3 2.00 27.00 70.42 0.07 0.50 1 13.58 0.86 | . 086 5410
4 - . R . . . . - . -
5 - R - - N - - N . - R .
6 - - - - . . . Z R - - -
7 - - - - R - B . - - - -
8 - . . . - - - . - - - .
Sum 3.90 11571 6364
Unit base resistance g, = Kb.(pl-p0) + ov
Limit pressure determined from presuremeter tests m 5.89 MPa C10.8.3.5-7
At rest total horizontal stress measured at ther base elevation Po « MPa
Coefficient that depen on diameter socket Ky = 4.52 Table C10.8.3.5-1
Total vertical stress at the base elevation ov= - MPa ’
9= - MPa
= 0.50 Table 10.5.5-3
Qur= Ap.aqp Q= - kN
Qe = $.Qur Qr= - kN
ESTIMATED PILE CAPACITY;
Pite Structural Capacity  Qr=0.75*0.85%0.85%c*Ag 12768 kN 1301 T
Pile resistance Qr 6364 kN. 649 T
Deducting pile weight 169 kN -7 T
Estimated Pile Capacify . 6195 kN 632 T
Maximum Reaction - ULS 0Ok 560F kN 574 T
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" Da Nang Quang Ngai Expressway project  |ltem. __ |Eng.  [Date._ |Sign.
0F19 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
LOAD COMPONENTS
Assumptions :
1. Bridge is considered to be in seismic with acceleratlon 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 iive load: HL-93 and lane loading 9.3 KN/m

Input :

Level Table(at center of abutment)

[ Level of top of headwall HTwL T 17341 m
Level of top of bearing BTL 15.375 m
Lavel of top of stem abutment HTL 15.225 m
Level of top of footing FTL 9.000 m
Level of bottom of footing FBL 7000 m
Ground level GL 9.890 m
Highest water level HWL 12.950 m
Skew angle o 0.00 deg

L.Loads from substructure

Abutment dimensions VERTICAL VIEW
n . w
t by D,
i GIL
i : ME
t= 4 L
~+ I :
%
ds
4,
h
b, a
c ‘1 b
L N
— . dy
b
d
F 3 3
I rl r2
’ PLAN VIEW
~
N
~
Y
Center of bridge €« ———— g ag—— =& —— =3 ————~
Axis Xo <=
N
N
% Axis Yo
Material Unit Weights
+ Unit Welght of Reinf. concrete Yo = 24.5 kNim®
« Unit Weight of Soil Yo = 17.7 kN/m®
+ Unit Bouyancy Welght of Soil Ysbo = 7.8 kNim®

Page:1
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Da Nang Quang Ngai Expressway project Eng, Sign.
OP19 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
ABUTMENT DIMENSIONS (IN METRES)
Item Symho! Value ltem Symbo! Value
Heightofstem h 8.341| Horizontal Dimension bs 2.500
Footing Width b _8.000]_Horizontal Dimension b, 4.000
Stem Width . a 1.500| Horizontat Dimension bs 0.300
Footing Depth d 2.000| Verdical Dimenslon d4 2.000
Footing Slope . f ~___0.000]| Vertical Dimension d; 4.000
Width of stem at bearing n 4.000| Verical Dimension ds 23
Ballast Wall Height i 2.116| Vertical Dimension ds 0.000]
Ballast Wall Thickness t 0.500] Vertical Dimension ds 0.150
Wingwall Length wo| 7.000| Vertical Dimension de 1.200
Soil Cover at Toe c 0.890| Vertical Dimension dy 0.300]
Girder Reaction g 0.550| With of bearing pad m 0.510]|
Distance to ci of pile r1 4.000] Wingwall Thickness ul 0.500
| Horizontal Dimension by 2.000F Wingwall Thickness u2 0.500
Horizeptat Dimension b, 2.500]| Distance to ¢l of plle 2 1.000
cos (o) = 1.00
Slope front of abutment cl = 0.00 m
bl = 0.00m
Width of Abutment 12600 m
Width of abutment (inclined direction) 12.600 m
Height of Abutment 10.34 m
Distance from CG of footing to edge of Abutment 3.00 m
Surcharge l
GirderD, L+l | |
ol!
1:
+H 7y -
l62
I
Gign Cel nv:Vn Uon : \ H
i \
! \
K2 B2 : \
I \ =
K1 ! (__J\
K3 -—-_.__ e 4 .
PR | \
I Bi : A\
! ! LA - . \
‘ Surcharge KarsH
1. Self welght of Abutment (DG)
Area Length Force x Armtd Moment
Description m3 {m) {kN) (m) {m} (kNm})
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
Seclion B2 9.338 12.600 2882 2.760 0.250 721
Section C1 5.000 12.600 1544 4.750 -1.760 -2701
Section C2 - 12.600 - 4,333 -1.333 -
Section D 1.058 12.600 327 3.250 -0.250 -82
Seclion E11 4.250 1.000 104 4.750 -1.750 -182
Section E12 15.853 1.000 388 4.750 -1.750 -680
Part extra stem 5.171 0.740 24 5.417 -2.417 -227
Section F11 4.800 1.000 118 8.000 -5.000 -588
Section F12 0.975 1.000 24 6.750 -3.760 -80
Seclion F13 2.000 _1.000 49 8.000 -5.000 -245
Section F2 8.000 1,000 198 7.333 -4.333 -849
Section G1 0.135 11.600 305 3.650 -0.650 -198
Section G2 0.045 13.682 15 3.650 -0.650 -10 .
Bearing seats (w1seat= 061m) | 0.077 3060 | 91 2550 0.450 4
Curbs +Handrail on Abutment ~ 7000 | 217 | 650D 3500 | 759
Total SW of Abutmentoc) | | .. 8431 | o -3184
Notes: T Distance % Is measured horizontally from Toe of Retaining to CG of Section
2 Moment 'Arm' is measured from CG horizentally and from Underside of Footin Vertically,

Fite:Cau OP18-abutment A1.xls - sheet:Assum
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Da Nang Quang Ngal Expressway project Item. Eng. Date. Sign.
OPr19 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
2. Earth on Abutment {EV)
Area Length Force ¥ Arm® Moment
Dascriptlon (mA (m) {kN} {m) {m) (kN*m})
Earth on Abutmenti (EV} ' _ i o
SectionE1 ] 20.85 11.600 4271 4.750 -1.750 -7475
" SecllonE2 ] =l 11800 - 5167 21467 | -
Section E3 - 1.000 - 6.000 - -3.000 -
Section K1 1.780 12.600 396 1.000 2.000 -
Section K2 - 12.600 - - - 3.000 -
Seclion K3 - 12.600 - 0.667 2.333 -
Total Earth on Footin 4667 «7475
1. Horlzontal 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.
R E—
T
T
3
» Helght for horizontal earth pressure H = 10.34 m
« Width for horizontal earth pressure w 12,60 m
« Density of Seil s = 1800 kg/im®
» Internal Friction Angle of Soil o' = 30.0 deg
« Incline angle of back face wall 0 = 50.0 deg
« Friction angle between fill and wall & = 0.0 deg
« incline angle of fill soil : # = 0.0 deg
« Gravitational acceleration d = 9.81 m/s?
« Basic earth pressure
p=Kys.g. 2.10"9 (Mpa, Z:mm)
K: taken as Ka {assume wall move or deflect sufficiently to reach minimum active conditions)
.2 1 . =
sin (9 +- ¢ ) r = 2.250
Ka = —5 - f Ka = 0.333
T.[sin < 0.sin( 0 — 8)] p = 0.061 Mpa
b (] H 1 —2
rells sin( §' r+5). sin( ¢' r—B)
sin( 0 — 8).sin( 0 + p)
Horizontal earth pressure.
+Ea=05.p Z.B.10"3 (kN) Ea = 3965 kN
+ M= Ea.04H . M = 16402 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 3:41.6.2.1
H= 1.50m heg= 1.7 m
H= 3.00m heqg= 12 m
H= 6.00m heg= 0.76 m
H= 9.00m heq= 061 m
H= 10.34m heg= 061 m (Linear interpolation)
« Vertical force ESv = 339 kN
ev = 175 m
M = -594 kiNm
« Horizontal force ESh = 468 kN
0_9 eh = 517 m
AD=/CYsg]”edd M = 2419 kNm

Fila:Cau OP19-abutment A1,ds - sheel:Assum

Page:
Printed:1/10/2013



. Da Nang Quang Ngm Expressway project Item. Eng. Date. Sign. - v
e 0P19 BRIDGE, .. ... ... Design |- e Lo o
DETAIL DESIGN Check
ABUTMENT Al Revise

i i b R
5. Earth uake effe _ s . " . e
i_’ll Mgt : [ Lagli ' ""' "".;".::_‘L' " R I B i
Bridge Is located at: .. Tam My dlslncl Qurqng Nam provinge. .
According to TCXDVN 376: :2006 and 22TCN272-05, bricfge is in selsmlc zohe 1 and acdeleration coeﬁ' clentds below N
ot -Peakground accelerauor) coeffclenl Sl e e A2 00580 g S e

Py

-00deg . e ot
0.0 deg ) a
300 deg.. SR R
0.0 deg
Cogdets

= Backfl slop angle R TRET oI R RN R R SO S o
+ Slopé of wall to veriicat L ot B
+Angle, of frictlon of soil..* R SR YRR SOt G TR SRS I
-Ang'le of frictibn between soil and abulment ’ ’ B
" SFiorizontal acodlatation‘codffigient 1 T 12kt L thikh
-Vertlcal‘a;\cceleratloncaeﬂ‘ctent T TS . SO
+ Angle’ S Vg arttan(k o (1KY BRI AN A TR

; fc[i;f Tsin(@ +5).sin@—6—9 J’
,c0s6. Q?S%i§_9_9§@ o+ ?’:1’__‘3 0 I,V os(S +B+8).cos—P)

-Seismic.;gpti\ieIatéralEgrtn pnéssurel!pgef_ﬁc[ent':-,‘u TR PR ERRLAT RN 039y Trra BRI R

WEwon Bl n

[ ¥]

Gp i os(h BB
K=t Cos™(b 0= p)

+ Ee 7 0500 Hii (k) a Ko 1070, (kNIN) 3154 I TRSTRCIENY

. Se:smlc active;l latgral Barih;prégssure, coefﬂcienl
Mye= Eag"0:3HH (Ene - Ers)08H
sis the static companent of selsmic active pressure calculated with 6 =,

AA1.1.1.1>

Decription
Section A1
Section A2

| Section B1

Section B2

Section C1

Seciion C2

Section D

Section E11 .

Sectlon E12

Section E2

Section F11

Sectlon F12

Section F13

Section F2

Section G1

Section G2

[ 1 [TAY B ot
: 1o R FLETY Jy ks *
: O - # i s
- LEN | S r Wik & LRS + DR r] ¢ rsl é
A B 1
H | B .
Page4
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" Da Nang Quang Ngai Expressway project Iteim. Eng. Date, Sign.
OP19 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
6. Braking Force(BR)
Take 50 % Braking Force for this Abulment (Free Bearing)
» Number of lanes n = 3 lanes
* Multiple 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 e = 122 m .
Miong = 1265 KNm Long. Axis

7. Centrifucal Force , CE ( 3.6.3) _
* Plan of bridge {(1:"straight”,2: "Curve") 1

+ Deslgn Speed v = 60 km/h
A" = 16.7 m/s
. R - m
C = 4/3*(V¥aR) c .
Acting at 1.8m higher of road face
CE=n*m*(2*145+35)* C CE = 0.00 KN
e = 1223 m )
= 0.00 KNm Trans. Axis

Mtrans

8. Water Load (WA) NA

Page:5
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
OP19 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
SUPERSTRUCTURE LOADS
1.Loads from suparstructure
“lem Sign Value Unit
Span length Lsp 27.00 im
| _Span hetween bearings Lb 26.20 m
Skew angle o 0.00 deg
Deck stab length . Ldeck 27.00 m
Bridge Width  Be 12.74 m
| __Girder height hgi 1.50 m
Deck slab depth hdkslab 0.22 m
Asphalt depth has 0.084 m
Unit weight ofconcrete . _¥e 24.501 kN/m3
~_Unit weight of asphalt concrete ya 22,101 _kN/m3
1.Dead |loads {DC}: One span at abutment
ltem | Sign I Value | Unit
1.1 Girders .
Weight of 1 girder DC 437.33 kN
Number of girders o n 5! Girders
Sum of girders weight o DC 2186.63 kN
Precast Planks DC 493.04 kN
| Diaphragm BC 268.30 kN
i Total BC 294797 kN
1.2.Deck slab
Deck slab (8] | 1680.00] kN
1.3.Pavement -
Asphalt concrete DwW | 588.44] kN
1.4.Handrail _
Handrail + median ] DC [ 1009.80] kN
2.Live load (LL):
145 145 35 kN
Truck
o 4.3 4.3 m
Tandem
110 110 kN
1.2 m
Lane load
W, 9.3 kN/m
P
Pedestrial Wpd= 0.0 kN/m2
Considerate structure as a simple.span
Reaction Influence 26.2 m
!
Number of lanes n 3
Muitiple presence factor m 0.85
Dynamic load allowance 1+IM 1.25
Page:s
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Da ;\"‘a‘hg Quang Ngai Expressway project ltem. Eng. “[Date. Slgn
OPr19 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A1l Revise
Reaclion = [{1+IM)*Vehicle + Laneload]*n*m -
Truck P1(kN) P2(kN}) P3{kN) Sum(kN)] Total(kN})
Axie load o 145 145 35
Influence value 1.000 0.836 0.672
[Reaction 145.0 121.2 235 289.7 923.5
Tandem P1{kN) P2{(kN)| Sum(kN) Totai(kN)|
Axde load 110 110
[[!Influence value 1.000 0.954
u:@ction 110 105.0 215.0 685.2)
{Lane Jead WIN/m)] Total{kNY
[Value - 9.3 ]
Influence value 3.1 ]
{Reaction 121.8 310.7
{lPedestrian Wdb(kN)| Totai{kN)]
Reaction 0.0 0.0

3.Earthquake effects on superstructrue (E
Longitudinal moveable bearings at Abutment
Horizontal force from superstructure due to EQ - transverse direction

At bearing Heq = 201 kN
4.Uniform Temperature, Srinkage& Creep(TU+SHACR
Bearing displacement due to uniform temperature and shrinkage creep Au = 0.026 m
H = G.A.Auth, <14.6.3,1-2>
Shear modulus G : . G = 1 MPa
Bearing area A = 0.158 m2
Height of elastomeric layers ht 0.066 m
Number of bearing nh = 5 bears
Horizontal force due to TU+SH&CR
Agting at top of bearing H{tut+sh+cr) = 310 kN
5.Wind loads {Ws)
5.1.Tranverse wind on superstructure (WS}
Wind zone Zone B
Basic 3 second gust wind Vb = 58.00 m/s
Correction factor _ s = 1.08
Designh wind velocity Vv = 64.31 mis
Drag coefficient Cd = 140
Overall width of bridge b = 1274 m
Depth of superstructure(including solid parapet) d = 288m
bid = 442
Windy obstructed area of superstructure At = 77.76 m2
Force due to tranverse wind
Fhy=max{0.0006*V2*At*Cd,1.8*At) (kN) Fhy = 270.6 kN <3.8.1>
5.2,Wind load ¢n vehicles (WL}
Transverse wind on vehicles Witran = 1.50 kiN/m
Transverse horizontal force due to wind on liveload
At 1.8m from surface Fhy = 40,50 kN
6.Combinations
Loads from superstructure to Abutment
Loads at bottom of stem Vertical Longitudinal Tranversal
Sign N X Hx Z My Hy y Mx
Loads {kN) {m) (kN) {m) (kN'm) (kN) {m) {(kN-m)
Girder + Deckslab bC 2314 0.20 463
Handrail DC 0.20 101
Pavement Dw 59
LiveLoad - LL | 47 ] 174 2147
Pedestrial PL | o] o N
__Trans.windon Struc. | WS | T - 135  B.231 ¢ 842
| Trans.wind onvehi, | WL [T TR o |20, 803 163
Eearth quake EQ R e 201, 6.23] 1252
TU+SHECR TU+SH&CR 310 6.23 1931 ]

. Page:7
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Da Nang Quang Ngai Expressway project Item. . |Eng. Date. Sign.
OP19 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT A1l Revise
Loads at bottom of pilecap Vertical Longitudinal Tranversal
. Sign N X Hx Z4 My Hy y Mx
Loads (kN) {m}) (kN) {m) (kN+m} (kN) {m} (kN=m)
~_Girder + Deckslab DC 2314 0.45 o 1041 .
| _Handrail 3] 505 045 27
Pavement DW 294 0.45 182
Liveload 1 LL 1234) 045 . ) B85 1 174l 2147
Pedestrial PL 0f 045 _o - -
Trans, wind on Strue. | WS o ' B 135 8.23 1113
Trans, wind on vehi, WL . . 20 10.03 203
__Eearth quake ) EQ ‘ . 20 8.23 1654
TU+SHECR TU+SHACR 310 8.23 2552
[Coads . Load combinations
Sign Str-lA Str-IB Str-lllA Str-IlB Ser-| ‘Ext-1A Ext-1B
| - Girder + Deckslab DC 1.25 0.90 1.25 0.90 1.00 1,25 0.90
| Handrait [8]#] 1.25 0.90 1.25 0.90 1.00 1.25 0.20
Pavement ) . bw | 1.50 0.85 1.50 065 100 1.50 0.65|
LiveLoad LL 1.75 1.75 1.35 1.35 1.00] 0.50 0.50
_Pedestrial PL 175 175 1.35 1.35 1.00 0.50 0.50
Trans. wind on Strue. Ws . 0.40 . 0.40 esof |
Trans. wind on vehi. WL 1 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
rl_'lfaad combinations at bottom of stem
Longitudinal Tranversal
Load combinations N Hx My Hy Mx -
(kN) (kN) (kN.m) {kN}) (kN.m)
_Strength Str-IA 6125 185 2191 - 0] 3758
Strangth Str-IB o ___4888 186 | 1943 e ] 3758
Strength Str-A "7 " 5631| 155 | 2092 T4l 3308
_ Strength Str-ilig 4394 155 1844 | 74) 3398
.Sewice Ser-l T T T gy 340 2801 . Btf 2563
Extreme Ext-lA "7 . 4582 0 916 | 201 2326
Extremne Ext-IB 3345 0 669 201 2326
MCoad combinations at bottom of pilecap
. ) Longitudinal Tranversal
Load combinations N Hx My Hy Mx
{kN) (kN) {kN.m) {kN) {(kN.m)
| SwengthSteIA . ] €25 155 | 4032 | o 375
_ Strength StrlB~" "1 T 4888 166 | 3475 | 0| 3758
. Strength Str-lNA ™ - _ 5631 1585 3810 | . 74) 3547
Strength Str-liB ‘ “7 _— 4394 155 3263 74 3547
Service Ser- ' | 4347 310 4508 61 2684
Extreme Ext-lA T 4582 0 2062 ] 21 2728
Extreme Ext-IB 3345 0 1505 201 2728

Page:8
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| Da Nang Quang Ngai Expressway project Item. Eng. Date. |Sign,
OP19 BRIDGE Design
| DETAIL DESIGN Check
| ABUTMENT Al Revise
LOAD COMBINATIONS
- Axis
Center of bridge
f
|
|
¥ M Axis Yo
ULLoad Combinations Axis Y
1.Loads from substructure
) Vertical L.ongitudinal Tranversal
Loads at bottom of pilecap Sign N X Hx z My Hy y Mx
(kN) (m) {kN) {m) (kN*m} {kN} {m) { (kN-m})
Self weight of Abutment DC 8431 -3184 : © | 626.254
Soils on pilecap , EV 4667 -7475
Horizonlal Earth Pressure EH 3965 16402
Wertical Surcharge LSv 339 -594
Horizontal Surcharge LSh 468 2419 ]
Braking Force BR 104 1265
Centrifucal Force CE - - - - -
Buoyancy of Abutment WA - -
Buoyancy of Earth on Abutment WA - -
||Earthquake effects to Abutment EQ 482 1673 145 472
{Earthquake effesis to soil Eax 4476 15468
Table of load factors
Loads Sign Load combinations
Str-IA Str-IB__| Str-IA_ | Str-llIB Ser-| Ext-IA | 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 1.35 080 | 135 | 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 B LSv 175 1.75 1.35 1.35 1.00 0.50 0.50
-liHorizental Surcharge LSh 175 | 175 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
Centiifucal Force CE 1.75 1.75 1.35 1.35 1.00 0.50 0.50
(Buayancy of Abulment 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
[Earthquake effects to soil Eae 1.00 | 1.00
Load Combination at hottom of pilecap
‘ Longitudinal Tranversal
L.oad combinations N Hx My Hy Mx
(kN} (kN) {kN.m) {kN) {kN.m)
Strength Str-1A 17434 6948 15940 0 782
Sirength Str-IB 12383 4569 10577 0] 563
Strength Str-1lIA 17298 6719 14704 0 782
Strength Str-lilB 12247 4340 89341 0 563
Service Ser-| 13438 4537 8834 0 625
Extreme Ext-1A, 17010 5243 4514 145 1253
Extreme Ext-IB 11959 5243 8092 145 1035
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Da Nang Quang Ngai Expressway project Eng. Date. |Sign.
OP19 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
2, Loads from superstructure
Load Combination at bottom of pilecap
o Longitudinal Tranversal
Load combinations N Hx My Hy Mx
i (KN} (kN} {kN.m) (kN) {kN.m)
1Strength Str-lA 6125 155 4032 Y] 3758
Strength Str-IB 4888 155 3475 0 3758
Strength Str-lHA 5631 156 3810 74 3547
Strength Str-1lIB 4394 165 3253 74 3547
Service Ser-| 4347 310 4508 61 2684
Extreme Ext-1A 4582 0 2062 201 2728
Extreme Ext-IB 3345 0 1506 201 2728
3. Total loads at bottom of pilecap
{Load Combination at hottom of pilecap X )
1 Longitudinal Tranversal
{Load combinations N Hx My Hy Mx
{kN) (kN}) (kN.m} (kN) {(kN.m)
Strength Str-lA 19880 7103 21530 0 4539
Strength Str-1B 13602 4724 15610 0 4321
Strength Str-111A 19260 6875 20072 74 4329 -
Strength Str-111B 12972 4495 14152 74 4110
iService Ser-] 14116 | - 4847 14898 61 3310
[Extreme Ext-1A 17623 5243 8134 346 3981
lExtreme Ext-IB 11635 1 - 5243 12056 346 | 3783
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
OP19 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise

ELEMENTS GHECKING

IV.Elements checking

The abutment walls shall be checked at sectlons 1-1, 2-2, 3-3, 4-4, 5-5

1. Calculate Internal force of sections

Surcharge ) ‘ TT111
M y
+H L3
&
w \
Sign Convention N \
M \ -
. N
s\
< ¢ \
_\\
Surcharge Kaz,H
1.1 Sectlon 1-1
Table of Load Factors
{[lLoads Sign Service | Strength | Extreme |
Ser-l Str-lA Str-IB Ext-
Selfweight DC 1.00 1.25 (.90 1.25
Horizontal Earth Pressure EH 1.00 1.50 0.90
Surchage (Horizontal) LS; 1.00 1.75 1.756 0.5(_!_’ )
Horizontal Selsmic Earth Pressure Exe 1.50
Abutment earthquake force EQ 1.00
: Longitudinal Tranversal
Unfactored Loads N Hx My Hy Mx
{kN) (kM) (kN.m) {kN) (kN.m)

. Selfweight 631 122 S R
Horlzontal Earth Pressure 166 141 B L
Surcharge (horizontal) 235 2438 I
Horizontal Selsmic Earth Pressure o L 187 133 o
Abutment earthguake force 23 25 7 7

Load Combination at bottom of headwali

Longitudinal Tranversal

Load combinations N Hx My Hy WMx

(ki) (kN) (kN.m) (kN) {kN.m)
Service Ser-l 631 401 267 0 4]
Strength Str-1A 789 660 493 0 0
Strength Str-1B 568 560 451 0 0
Extreme Ext-| 789 422 195 7 7
1.2 Section 2-2
Table of Load Factors
[Coads Slgn Service | Strength | Extreme |
_ Ser- Str-1A Str-IB Ext-l
Selfweight DC 1.00 1.25 0.90 1.25
Superstructure Dead Load DC 1.00 1.25 0.90 1.28
Pavement DwW 1.00 1.60 0.65 1.80
Handrail+curb nc 1.00 1.25 0.90 1.25
Live Load LL 1.00 1.75 1.75 0.50
Herizontal Earth Pressure EH 1.00 1.5Q 0.90
Surchage (Horizontal) LS, 1.00 1.75 1.75 050 |
TU+SH&CR TU+SH&CR 1.00 0.50 0.50
Horizontal Seismic Earth Pressure _ C B R 1.50
Abutment earthquake force EQ 1.00
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
OP19 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
Longitudina! Tranversal
Unfactored Loads N Hx My Hy Mx
{kN} (kN) {kN.m) {kN) {kN.m)
Selfweight 3514 -194
Superstructure Dead Load 2314 463
Pavement 294 59
Handrail+curb 505 101
Live Load 1234 247 2147
Horfzontal Earth Pressure 2580 8607
Surchage (Horizontal) - 398 1659
TU+SH&CR 310 1931
Horizontal Selsmi¢ Earth Pressure 2912 8117
Abutment earthquake force 210 750 123 610
WLoad Combination at bottom of stem wall
- Longitudinal Tranversal
Lead combinations N Hx My Hy - Mx
. (KN} {kN) (kN.m) {kN) (kN.m)
Service Ser-| 7861 3288 12873 0 2147
Strength Str-lA 10517 4721 17762 1] 3758
Strength Str-IB 8050 3173 12418 0 3758
Extreme Ext-1 8974 4776 14429 ' 123 1683

1.3 Section 3-3

NN .

2 1.5 2.5

+h
H ‘?|
L]

+
Sign Gonvenlion

—

44

N
/]

R1 R2
able of 1 pad Factors
[Coads Sign Service | Strength | ‘Extreme |
. _Ser-l Str-lA Str-IB Ext-l
Seliwalght at front side oc .00 | 1.25 0.0 - 1.25
Verlical soil on foot at front side 1l oc 1. 100 1.35 0.90 135
Reaction of piles o 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 front side -1235 -1235
Vertical soil on foct at front side -398 -396 )
Reaction of piles Ser-| 15494 3029 23660 -17 -17
Str-1A - 21538 4439 33458 19 94
Str-IB 15324 2956 23261 - 13 73
Ext- 16072 3275 25156 -193 -508
WLoad Combination at section 3-3
Longitudinal Tranversal
l.oad combinations N Hx My Hy Mx
{kN) {kN) __(kN.m) {kN) {kN.m}
Service Ser-| ‘ 13863 3029 22029 A7 -17
Strength Str-1A _ 19460 4430 31379 18 94
Strength Ste-8 ..l 13858 2956 21794 13 73
Extrerne Ext-| 13994 3275 23078 -193 -508
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Da Nang Quang Ngai Expressway project Item. Eng. Date. Sign.
0P19 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
1.4 Section 4-4
Table of Logd.Fac_:tors
MCoads Slgn Service | Strength | Extreme |
Ser-l Str-1A Str-1B Ext-
Selfwaight at behind side DC 1.00 1.25 0.90 1.25
Vertical soil on foot at behind side DC 1.00 1.35 0.80 1.35
Surcharge(Vertical) EV 1.00 1.75 1.75 0.50
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} {klN) (kN.m)
Selfwelght of behind side 2516 -4310
Vertical soil on foot at behind side -4271 -5330
Surcharge(Vertical} -339 424
Reaction of piles ~ Ser-| 2291 1817 -1461 -32 -75
Str-lA 2016 20663 -4126 -19 -31
Stir-IB 1951 1773 -1834 -13 -14
Ext-| 1475 1964 -3115 -150 __-408
fiLoad Combination at section 4-4
Longifudinal Tranversal
Load combinations N Hx My Hy Mx
(kN) {kiN) {kM.m) {kN) {kN.m)-
.Service Ser- -4836 1817 -11534 . =32 _-7%
|_-Strength Str-1A -7489 2663 -17483 - =19 -31
Sirength Str-1B -4751 1773 11260 -13 Er
Extreme Ext-! -7608 1964 -15922 _ 150 . -408
1.4 Section 5-5 & 6-6
Slope of triang pressure tap = 5.89
Uniform horizontal pressure U.p = 3.59 kN/m2
[Load Combination at section 5-5
r Horizontal Vertical
Load combinations N Hx - Mx Hy My
{kN) (KN} (kN.m) (kiN) (kN.1m)
Service Ser-l N - 69 181
Strength Sti-1A 108.77 288.4
Load Comblnation at section 6-6 .
‘ Horizontal Vertical
Load combinations N Hx Mx Hy My
{kN) (kN) (kN.m) {kN) (kN.m}
Service Ser-| 139.3 149.6
Strength Str-lA 214.9 231.9
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ABUTMENT Al Revise
2. Elemants Checking
2.1. Bearing Reslstance <8.5.7.5>
The case of absence of confinement reinforcement in the conrete supporting the bearing device
Factored bearing resistance shall be taken
Pr=¢. Pn = ¢. 0.85. f'c. Al. m
Dimension of bearing plate w0 = 0510 m
b0 = 0.610 m
Area under bearing device Al = 0,311 m2
Distributed width and length w = 1.000 m
b = 1,100 m
Notational area A2 = 1.100 m2
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 nouniformly distributed bearing R
m = 0.75%sqrit{A2/A1) < 1.5 case 2
Maodification factor case 1 m = 1.880
Resistance factor [ = 0.700 <5.5.5.4.2>
Factored bearing resistance Pr = 10442 kN > Pu
Bearing reactlon of approach bridge Pu = 4564 kN Ok
Pu = 1.25*DC + 1.5*DW + 1.75"LL
In case factored applied load exceeds the factorad resistance,
provision shall be made to resist the bursting and spalling force in article 5.10.9
Factorad bearing resistance shall be taken <5.5.10.9.7.2>
Pr=4¢.fn. Ab
fnn take the lesser of
fn = 0.7. f'cl. sqri{A/Ag) and fn = 39.49 MPa
fin = 2.25. fci
Maximum area of the portion of supporting surface A = 1.100 m2
(Gross area of bearing plate Ag = 0.311 m2
Effactive net area of bearing plate, Ag minus stud of bearing Ab = 0.311 m2
Nominal concrete strength at time of application f'ci = -30 MPa
Factored bearing resistance Pr = 8599 kN Ok
Page:14
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22TCNZ272-05; AASHTO LRFD 2nd - 1998
'REINFORCEMENT CHECKING - HEAD AND STEM WALL |
MATERIALS
NORMAL CONCRETE b
fc Compressive Strength of concrete at 28 days Mpa 30 A& A'(g - A
Fc |Modulus of Elasticity Mpa 27691 - <SL* =13 =
fr __ |Modulus of Rupture Mpa 3.5 " \ > P
gc  |Unit weight of concrete kN/m3 24.5 Tnchoghi A
PRESTRESSING STEEL
fpu__ [Tensile strength of prestressing steel Mpa 1860 o Bzl
fpy | Yield strength of prestressing steel Mpa 1670
Ep Medulus of Elasticity Mpa 197000 a
REINFORCEMENT "\
fy_ |Yield strengih Mpa 400 N As
Es  [Modulus of Elasticity Mpa 200000 SE ees | = {00k
nc __ |Rafio Es/Ee 7 i
Sign  |Parameters Unit Sections
1 ] 11 | 22 | 22 | 22
INTERNAL FORCES AT SECTIOIN
Combination Strength Service Service Strength Extreme
 Qu Shear _ kN 660 401 3288 4721 4776
Mu _ |Flexural Moment . kNm 493 267 12873 17762 14429
Nu Axial load kN 789} 631 7861 10517 8974
Tu___ |Torsional Moment kiNm 0 0 0 0 0
FLEXURAL MOMENT CHECKING [
H__ [Section height _ m 0.500 0,500 1,500 1,500 1500
d's  |Dis. From comp. fiber to centroid of comp. Reinf m 0.058 0.058 0.058 0.058 0.058||
dlx  |Dis. From tens. fiber to centroid of tension Reinf m 0.058 0.058 0.059 0.059 0.059
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 0.442 0.442 1A REL 1.441]
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 ténsion prestressing stecl m 0.000 0000 0.000 0.000 0.0001
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 compression face of member m 12.600 12,600 - 12.600 12,600 12.600"
 bw_|Web width or diameter of a circular sestion B m 12.600 12.600 12,600 12.600 12.600]|
hf __|Compression flange depth m [ 0,000 0.000] 0000f  0.000 0.000||
Iz |Moment of inertia of section . md 0.131 0,131 3.544 3.544 3.544|
Amc__[Section area o m? 6.300 6300 18,500 18,900 18.900|
- Steel choice } B o
Tension prestressing steel R P.S type 0 ] 0 0 6
Aps [ o _ Number | _tendens | Q 0 0 0 0
- Atea m2 0.00000| _ 0,00000)  0.00000f  0.00000 0.00000
Compression prestressing steel . PStype 0T00.0| 07000 0 T00.0 0T00.0 0T00.0
A'ps _ Number tendons 0 0 0 0 0
) - Area m2 0.00000] " 0.00000]  0.00000] _ ©0.00000| _0.00000j
Tension Reinforcement Number bars 99 99 94 94 o4l
As Diameter min 16 16 25 25 23]
Aren m2 002000 0.02000 0.04615 0.04613 0.04613||
Compression Reinforcement Number bars 99 99 94 94 94
A's Diameter mm 16 16 16 16 16
Area m2 0.02000 0.02000 0.01899 0.01899 0.01899
Shear reinforcement . Number bars 20 20 19 19 19
Alc Diameter mm 14 14 14 14 14
Area m2 0.00302 0.00302 0.00287 0.00287 0.00287
$ Resistance factors for flexure 554.2 0.90 1.00 1.00 0.90 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 1.00 1.00|
p1 [Stress block factor 0.836 0.836 0.836 0.836 0.836}
¢ |Dis. Between centroid and top fiber m 0.000 0.000 0.040 0.040 0.040]1
For T section behavior m 0.000 0.000 0.040 0.040 0.040]|
For rectangulfar section behavior m 0.000 0.000 0.040 0.040 0.040"
fpe  |Effective stress in the presiressing steel after losses Mpa 1116 1116 1116 1116 1116
fps  |Aver. stress in pres. steel at the time for which the nominal resistancd Mpa 1860 1860 1846 1846 1846
|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:l5
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Da Nang Quang Ngal Expressway preject Ttem. Eng. Date, Sign.

OP19 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise

22TCN272-05; AASHTO LRFD 2nd - 1998

REINFORCEMENT CHECKING - HEAD AND STEM WALL

a Depth of equivalent stress block m 0.000 6.000 0.034 0.034 0.034
de  |Comesp, effective depth from extreme comp. fiber
| 10 centroid of tensile force in the tensile reinf, m 0.442 0.442 1.441 1.441 1.441
Mn  |Nominal resistance kNm 3072 3072 25979 25919 25979
Mr__ |Factored reistance kNm 2765 3072 25979 23381 25979
Mu__[Flexual moment kNm 493 267 12873 17762 14429
(5.7.3.2) |Flexural moment Checking : OK 0K OK OK QK
Limits for reinforcement
c/de  [Maximum reinforcement 0,00 0.00 0.03 0.03 0.03
Maxinum reinforcement Checking <=0.42 OK oK OK OK OKll
1.2*Mer |Craking moment kNm 1087 1087 10054 10054 10054
(5.7.3.3.2) | Checking Mr>=min{1.2Mecr,1.33Mu) OK OK OK| OK OK
(5.7.3.4) |Conetrol of craking by distr, of reinf for RC member- Check? Ne Yes Yes No No
Existing condition for structrure 1,20r3 1 3 1 1 1
de Concr. thickness fro. Tens. fiber te tens. reinf nearest m 0.058 0.058 0.059 0.059 0.059
z Crack width parameter Ninm 30000 17500 30000 300004 30000
A Area of concr. with same centroid as tens. Reinf m2 0.015 0.015 0.016 0.016 0.016
| _fsa |Value Mpa 316 184 367 307 307
0.6%fy Mpa 240 240 240 240 240
Tensil stress in reinf Min(fsa,0.6fy) Mpa 240 184 240 240 240
X Dist. From compressicn fiber to centroid ol om - 0.089 0.247 - -
| Jd  [Am . m - 0.412 1.359 - -
for  |Moment of inertia of the cracked section m4 - 0.021 0.528 - -
fs Tensile stress in reinforcement fs = Msls 7 (As*].d) Mpa = 32 205 - -
Checking for control cracking fs<fsa - Na OK OK N.a N.a
(5.10.8.2) [Shrinkage and temperature Reinfocement (side distribution) . A
Areq  tArea of requited reinf m2 0.00045 060045 0.00126 0.00126] 0.00126
] Distribution on sides 7Dl6 m2 0.00141 0.00141 0.00141 0.00141
_____ Required Spacing not farger than N _ _m 0.45 045| - 0.45 0.45 0.45
Checking OK OK OK OK OK
SHEAR AND TORSION CHECKING .
B Factor indicating diag. cracked concr. to tension . 3.2 3.8/ - 2.3 2.2 2.2
8 Angle of inclination of diagonal compressive ] degree | 2B.66 21.52 33.83 3719 35.67
o 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 126001 12.600 12.600 12.600 12.600
_ dv___|Effective sheardepth _ I m 0.442 0.442 1424 1.424 424
) ] m ~ oaz| T 0442 1.424 1,424 1424
5 Spacing of stirrups ) B m 0,600 __D.600 0.600 0.600 0.600
| _neat_ |Amount of bars in spacing 3 -~ _bars | 20 01 12 19 19
_Av__ |Shearreinfareain spacing§ . m2 10.0030 0.0030 0.0029 0.0029 0.0029
8 |Assume N degree | 2866 27.52 3383 3719 3566
v Shear stress in concrete . kN/m2 132 72 183 292 _ 266|
fpo __|Parameter taken as modulus of elasticity of prestressing tendons Mpa | _ 1116 111el - 111e 1116 114
€, Strain in tensike reinforcement 3.31E-04 1.68E-04 8.19E-04 1.12E-03 9.72E-04|
if ex<0, multiple with reduce factor ~ N _ -l - - o I “
Strain checking <=2.00E-3 Ok Ok Ok Ok| . Oki
vifc  [Ratio of shear stress and fc ) 0.004 0.002 0.006 0.010 0.009)
B Final value ) 32 33 2.3 2.2 22
8 Final value degree 28.66 2752 33.83 37.19 35.67
Ve |Nominal shear resistance provided by tensile stresses in the concrete] kN 8033 9665 19017 17649 18318
Vs  |Shear resistance provided by shear reinforcement kN 1628 }708 4064 3590 3795
Vp  |Component in the direstion of the applied shear of the effective P.5 kN 0 0 0 0 0f
Vol  |Vnl=VetVs+Vp kN 9661 11374 23081 21240 22114|
vn2 _ (vm2 - kN 41769 41769 134577 134577 134577
Vn  |Nominal shear resistance Vn=min{Vn1,Vn2) . kN 9661 11374 23081 21240 22114
Vr __ |Factored shear resistance kN 8695 11374 23081 192116 22114
Vu___[Shear kN 660 401 3288 4721 4776
{5.8.27) |Shear checking ' OK| OK 0K OK OK
Region requiring fransverse reinf Checking No need No need No need No need No need
Minimum shear reinf area m2 0.0086 0.0086 0.0086 0.0086 0.0086
Mimimum shear reinforeement Checking - - - - -
0. 1% e*byv*dv kN 16708 16708 53831 53831 53831
Smax m 0.35 0.35 0.60 0.60 0.60]
Maximum spacing Smax - - - - e
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DETAIL DESIGN Check
ABUTMENT Al Revise
22TCN272-05; AASHTOQ LRFD 2nd - 1998
M REINFORCEMENT CHECKING - PILECAP SECTION I
MATERIALS
NORMAL CONCRETE b
fc Compressive Strength of concrete at 28 days Mpa 30 A,\ ﬁp\g o &
| Ec |Modulus of Elasticity Mpa 27691 "l T = =
"~ fr__ |Modulus of Rupture Mpa 35 = @
pc  [Unit weight of concrete kN/m3 4.5 7L T A
PRESTRESSING STEEL b
fpu__ |[Tensile strength of prestressing steel Mpa 1860 = | Zlals
fpy  |Yield strength of prestressing steel Mpa 1670
Ep Modulus of Elasticity Mpa 197000
REINFORCEMENT
fy Yield strength Mpa 400 Apshps
Es Modulus of Elasticity Mpa 200000 Ak
ne Ratio Es/Ec 7
Sign  |Parameters Unit Sections
33 | 33 | 33 | 44 | 44
INTERNAL FORCES AT SECTIOIN
Combination . Service Strength Extreme Extreme Strength
Qu Shear kN 13863 19460 13994 7606 7489
Mu  |Flexural Moment kNm 22029 31379 23078 15922 17463
Nu__|Axial Joad 1 kN 3029 4439 3275 1964 2663
Tu _ |[Torsional Moment kNm 0 0 0 0 0
FLEXURAL MOMENT CHECKING |
H Section height m 2,000 2,000 2.000 2.000 2_0@l
d's | Dis. From comp. fiber to centroid of comp. Reinf m 0.084 0.084 0.084 __0.166 0.166
dix  |Dis. From tens. fiber to cenireid of tension Reinf N m 0.166 0.166 0.166 0.084 0,084 -
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 1.834 1.834 1.834] 1916 1.916]
~d'ps__ |Dis. From comp. fiber to centroid of comp. prestressing steel _m 0,000 0.000|  ©.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 presiressing steel m 2.000 2.000 2.000 - 2.000 2.000
b - |Width of the compression face of member L i " 12,600 12.600 12.600 12.600 12.600
___bw__{Web width or diameter of a circular section o 1o m 12.600 12.6G0 12.600 12.600 12.6()jl
__hf  |Compression flange depth ] m ~_0.000 0.000 0.000 __0.000 0.000
= Moment of inertia of section o | om4 | 8400 8,400 8.400 8.400 8.400
Amc  [Section area i om2 | 25200 25.200 25.200 _25.200 25.200
o _Steel choice o I IO ]
Tension prestressing steel P.S type o] ¢ 0 0 Y
Aps | Number tendons | 0 0 0 0 0,
o e | Tm 0.00000{ _ 000000 _ 0.00000| _ 0.00000(  0.00000
Compression prestressingsteel _PStype | _|_ .. oTo0.0 0T00.0)  0TO00.0 0°T00.0 0.T00.0
Aps | - Number tendons | 0 o 6 0 0
L B Ared m2 0.00000 (.00000 0.00000 0.00000 0.00002'
Tension Reinforcement Number | bars 100 100 100 100 100
As I ___Diameter mm 32 32 32 22 22
Area m2 0.08010 0.08010 0.08010 0.03800 - 0.03800
Compression Reinforcement Number bars 100 100 100 {tlt] 100
Als Diameter mm 22 22 22 32 32
- Area m2 0.03800 0.03800 0.03800 0.08010 0.08010
Shear reinforcement L Number bars 24 24 24 24 24
ANe | Diameter mim 16 16 16 16 16
Area m2 0.00483 0.00485 0.00485 0.00485 0.00485
[} Registance factors for flexure 5542 .00 0.90 1.05 1.00 0,90
v Resistance factors for shear 1.00 0.90 1.060 1.00 0.90
én  |Resistance factors for axial force 1.00 1.00 1.00 1.00 1.00
1 Stress block factor 0.836 0.836 0.836 0.836 0.836
. Dis. Between centroid and top fiber m 0.063 0.063 0.063 -0.063 -0.063
For T section behavior m 0.063 0.063 0.063 -0.063 -0.063
| For rectangular section behavior m 0.063 0,063 0.063 -0.063 -0.063
fpe Effective stress in the prestressing steel after losses Mpa 1116 1116 1116 1116 11186
fps__ |Aver. stress in pres. steel at the time for which the nominal resistancd _Mpa 1843 1843 1843 1877 1877
|k Factor depends on type of P.S, Low relaxation strand k = 0.28 0.28 028 0.28 0.28 _0.28
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e

REINFORCEMENT CHECKING - PILECAP SECTION

2 Depth of equivalent stress block m 0.052 0.052 0.052 0052  -0.052
de Corresp. effective depth from extreme comp. fiber
to centroid of tensile force in the tensile reinf, m 1.834 1.834 1.834 1916 1.916
Mn__ |Nominal resistance kNm 57043 57043 57043 23363 23363
Mr  |Factored reistance kNm 57043 51339 57043 23363 21027
Mu  |Flexual moment kiNm 22029 31379 23078 15922 17463
(5.7.3.2) |Flexural moment Checking OK OK 0K 0K OK
Limits for reinforcement ]
c/de  [Maximum reinforcement 0,03 0.03 0.03 -0.03 -0.03
Maximum reinfor t Checking <=0.42 OK 0K OK CK 0K
1.2*Mer |Craking moment kNm 17954 17954] . 17954 16863 16863
(5.7.3.3.2) [Checking Mr>=min(t.2Mer,1.33Mu}) OK OK OK OK OK|
(5.7.3.4) |Conctrol of craking by distr. of reinf for RC member- Check? Yes No No No No,
Existing condition for structrure 1,20r3 3 3 3 3 3
de Concr. thickness fro. Tens. fiber to tens. reinf nearest m 0.066 0.066 0.066 0,061 0.061
Z Crack width parameter N/mm 175600 17500 17500 17500 17500
A Area of concr, with same centroid as tens. Reinf m2 0.017 0.7 0.017 0.015 0.015
fsa  [Value Mpa 170 170 170 17¢ 179
0.6%fy Mpa 240 240 240 240 240
Tensil stress in reinf  Min(fsa,0.68y) Mpa 170 170 170 179 179
X Dist. From compression fiber to centroid . - m 6362 - o -
Jd  jAmm m 1.713 . - - -
lor  [Moment of inertia of the cracked section ] m4 1.432 - - - -
fs Tensile stress in reinforcement fs = Msls / (As*J.d} Mpa 161 - - - -
. Checking for control eracking fs<fsa ) OK Na N.a N.a - N
(5.10.8.2) |Shrinkage and temperature Reinfocement (side distribution) ) R
Areq |Area of required reinf - m2 0.00127|  0.00127 0.00127 0.00127]  0.00127
Distribution on sides 7 D16 m2 . 0.0014] 0.00141 0.00141 0.0014] 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 concr. to tension ) 2.0 1.9 2.1 1.9 1.9
| .8 Angle of inclination of diagenal compressive degree 38.17 41.52 38.45 41.09 41,28
o Angle of inclination of transv. reinf. to long. Axis - degree 90 90 .90 90 90
| bv__|Effective web width as minimum web width - indv m 12.600 12.600 12,600 12.600 12.600
__dv___|Effective shear depth - i i m 1.808 1.808 1.808 1.942 1.942
| lde-a2) i m 1,808 1,808 1.808 1.942 1,942
5 Spacing of stirrups . m 0.600 0.600 0.600 0,600 0.600
AAAAA ncat  {Amount of bars in spacing 5 _ - B bars 24 24 24 24 24
Av _ [Shear reinf area in spacing S ) m2 0.0048 0.0048 0.0048 _0.0048 0.0048|
8 |Assume ] | degree 38.17 48.52 3843 41.09 4128
v |shear stress in concrete . kN/m2 609 949 614 33 340,
_fpo__ {Parameter taken as modulus of elasticity of prestressing tendons Mpa | 1116 el M6 t116 1116
€, Strain in tensile reinforcement 1,22E-03 1.63E-03 1.24E-03 1.52E-03 1.57E-03
) if ex<0, multiple withreduce faetor - = - - -
- Strain checking <=2.00E-3 Ok Ok Ok Ok Ok!
vifc  |Ratio of shear stress and f'c 0.020 0.032 0.020 0.001 0.011
B -|Final value 2.1 1.9 21 19 1.9
| o |Final value . degree 38.17 41.52 3845 41.09 41.28
Ve  |Nominal shear resistance provided by tensile stresses in the concrete| kN 836 19569 21673 21575 21340
| _ Vs |Shear resistance provided by shear reinforcement kN 7434 6599 7359 7197 7151
Vp___|Component in the direction of the applied shear of the effective .3 kN 0 0 0 0 Q”
|_Vnl Vnl=Ve+rVs+Vp kN 29270 26167 29032 28772 28492
Vn2z  |Vn2 kN 170837 170837 170837 183538 183538
vn  |Nominal shear resistance Vin=min{Vn1,Vn2) N 29270 26167 29032 28772 28492
Vi Factored shear resistance kN 29270 23551 25032 28772 25642
Vu_  |Shear kN 13863 19460 13994 7606 7489
(5.8.2.7) |Shear checking ()14 OK OK QK OK|
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Da Nang Quang Ngai Expressway project Ttem. Eng. Date. Sign.
OP19 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
22TCN272-05: AASHTO LRED 2nd - 1998
' . . - REINFORCEMENT CHECKING - WING WALL —
MATERIALS
‘ NORMAL CONCRETE b
fc [Compressive Strength of concrete at 28 days Mpa 30 Xs 2
| _Bc __|Modulus of Blasticity Mpa 27691 - ‘ =
fr Modulus of Ruplure Mpa 3.5 ”':l o
gc_ |Unit weight of concrete kN/m3 24.5 Taprglia ks
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 \
Ty [Yield strength - Mpa 400 o foshs
Es__Modulus of Flasticity Mpa 200000 i A
ne Ratio Es/Ee 7 ot
Sign  |Parameters Unit Sections
5 | 55 1| 66 | 66 | 66
INTERNAL FORCES AT SECTIOIN
Combination ) Service}  Strength Service Strength Strength
| Qu _ |Shear kN 69.3 108.8 139 215 215
| Mu Fliexural Moment kNm 180.7 2884 150 232 232
Nu  |Axial load kN 0.0 0.0 0 0 0
Tu Torsional Moment kNm 0.0 0.0 0 0 0
FLEXURAL MOMENT CHECKING
H Section height L m 0.500 0.500 0.500 0.500 0.500
ds  |Dis. From comp. fiber to centroid of comp. Reinf m 0.058 (.058 0.058 0.058 0.0SE‘
dix - |Dis. From tens. fiber to centroid of tension Reinf. . m 0.059 0.059 0.059f  0.059 0.059
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 0441 . 0441 0.441 0.441 0.441
d'ps __|Dis, From comp, fiber to centroid of comp. prestressing steel m 0.000 0.0001 0.000 0.000 0.000
_dlxp__Dis. From tens. fiber to centroid of tension prestressing steel m 0.0070' 0000  0.000 0.000 0.000;
dps__]Dis. From comp. fiber to centroid of tension prestressing steel m 0.500 0.500] 05000 - 0.500 0,500
b |Width of the compression face of member I . . hpoof  1.000 1000y 1.000 1.000
_bw Web width or diameter of a cireularsection o | 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 o | mé 0.010 0.010 0.019 0010 0.010
_Amc_ | Section area - e m2 0500 0.500 0.500 0.500 ___0.500
. Steel choice ‘7 - I DR B . J
Tension prestressing steet PStype 1 o 0 _ & 0F R4 .
Aps e Number | tendons 0 o 0 0 “61
. o Awea L m2 | 000000 000000 000060 0.00000] o.ooooo"
Compression prestressingsteel . P.Stype __0To0.0|  OT00O| _ 0 T00.0 _07T00.0 0 T00.0
Aps | o ) - Number tendons 0 0 o 0 0
o Area __m2 0.00000 0.00000 0.00000 0.00000 .000004
Tension Reinforcement Number bars 6 6 6 _ 6 [
As | ___Diameter mm 22 220 22 22 22
Area e m2 0.00228 0.00228 000228 0.,00228 0.00228
Compression Reinforcement Number bars 6 & 6 6 _6)
As | Dijameter mm 16 i6 16 16 16}
77777 _ Area m2 “oo0121  oooi2i|  ocoizi| 000121 000121
Shear reinforcement Number_ bars 2 2 2 2 2
Ale o Diameter mm 12 12 i2 12 12
Area m2 G00a3|  ooooz3| oo0023|  0.00023| 0.00023]
[ Resistance factors for flexure 5.54.2 1.00 0.90 1.00 0.90
v Resistance factors for shear 1.00 0,90 1,00 0.90
on 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 centroid and top fiber _ m 0,020 0,020 0.020 0.020
For T section behavior |l .om 0.020 0.020 0.020 0.020
For rectangular section behavior m 0.020 0.020 0.020 0,020
fpe  |Effective stress in the prestressing steel afler losses Mpa 1116 1116 1116 1116
fps Awver. stress in pres, steel at the time for which the nominal resistancd  Mpa 1839 1839 1839 1839
|k Factor depends on type of .5, Low relaxation strand k = 0.28 0.28 0.28 0.28 0.28
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Da Nang Quang Ngai Expressway projeet Hem. Eng. Date. Sign.
0r19 BRIDGE Design
DETAIL DESIGN Check
ABUTMENT Al Revise
22TCN272-05; AASHTO LRFD 2nd - 1998
. " REINFORCEMENT CHECKING - WING WALL
a Depth of equivalent stress block . m 0.017 0.017 0.017 0.017 0.017
de Corresp. effective depth from exireme comp. fiber )
1o centroid of tensile force in the tensile reinf. m 0.441 0.441 0.441 0.441 0441
Mn__|Nominal resistance kNm 370 310 370 370 370
Mr _ |Factored reistance kNm 370 333 37 333 333
Mu  Flexual moment kNm 181 288 150 232 232
(5.7.3.2) |Flexural moment Checking OK OK OK OK QK
Limits for reinforcement
cfde  |Maximum reinforcement 0.05 0.05 0.05 0.05 0.05
Maximum reinforcement Checking <=0.42 CK 0K OK OK OK
rmin |Mimimum reinforcement 0.46% 0.46% 0.46% 0.46% 0.46%
Mimimum reinforcement Checking for RC 0.23% OK OK 0K OK QK
1.2*Mcr |Craking moment kNm 90 90 90 90 90
Eﬁ.3.3.2) Checking Mr>=min(1.2Mcr,1,33Mu) 0K OK OK OK OK
{5.7.3.4) [Conctrol of craking by distr. of reinf for RC member- Cheek? Yes Ne Yes No Mo
Existing condition for structrure 1,20r3 1 1 1 1 1
de Conor. thickness fro. Tens. fiber to tens, reinf nearest m 0.059 0.059 0.059 0.059 0.059

Z Crack widih parameter Nimm 30000 30000 30000 30000 30000

A ‘Area of concr. with same centroid as tens. Reinf’ m2 0.020 (.020 0.020 0.020 0.020
| fsa|Value _ Mpa 285 285 285 285 285
_0.6*fy . B Mpa 240 240 240 240 240
. Tensil stress in reinf_Min(fsa,0.6fy) Mpa 240 240 240 240 240

X Dist. From compression fibertocentroid m 0.104 - 0.104 - -

3d _|Am m 0.406 - 0.406 - -

fer | [Moment of inertia of the cracked section m4 | 0.002 - _0.002 - -

fs Tensile stress in reinforcement fs = Msls / (As*] .d) Mpa, 195 - 161 - -
Checking for control cracking fs<fsa . OK N.a OK N.a N.a

(5.10.8.2) | Shrinkage and temperature Reinfocement {side distribution) ‘
 Areq_|Area of required reinf ~ e m2 0.00031 0.00031)  0.00031 0.00031 0.00031
i - |Distribution on sides B 7 D16 m2 0.00141 0.00i41 0,00141 0.00141 0.00141
. Required Spacing not larger than m 0.45 0.45 0.45 0435 0.45
Checking OK oK 0K 0K OK

SHEAR AND TORSION CHECKING :

g Factor indicating diag. cracked coner. to tension | 19 22| 20 2.0
8 Angle of inclination of diagonal compressive L degree 4139 3566 _40.51 40.51
& _“{Angleof inclination of iransv. reinf. tolong. Axis degree 90 90 90 %0
by |Effective web width as minimum web width-indv B m_ 1000 1.000 1.000 1.000

dv_ |Effective shear depth o o m 0433 0.433 0.433 0.433

(de - a/2) . m 0.433 0.433 0.433 0.433

| s___|Spacing of slirrups - m 0.600 0.600)  0.600 0.600

neat  |Amount of bars in spacing 3 bars 2 2 2 2]

Av  |Shear reinf area in spacing 8 o ~ m2 0.0002 0.0002 0.0002 0.0002

| B jAssume i e . 19 22 2.0 2.

0 Agsume degree 36.20 4139 35.66 40.51 40,51

v Shear stress in concrete kN/m2 160 279 322 552 552

fpo Parameter taken as modulus of elasticity of prestressing tendons Mpa 1116 1116 1116 i116 11186

e, Strain in tensile reinforcement 1.02E-03 1,60E-03 9.71E-04 1.45E-03 1.45E-03

if ex<0, multiple with reduce factor - - - - -

Strain checking <=2.00E-3 0Ok Ok Ok Ok Ck|

v/fc  |Ratio of shear stress and f' 0.005 0.009 0.011 0.018 0.018

B (Fialvalue | 2.2 19 22 20 24

9 |Finalvatue ' o degree | 36.20 41.3¢ 35.66 40.51 40.51

Vo |Nominal shear resistance provided by tensile stresses in the concrete KN 436 35 442 389 389

Vs Shear resistance provided by shear reinforcement kN 89 74 91 76 76

Vp  |Component in the direction of the applied shear of the effective P.3 kN 0 0 0 0 0

Vnl Vnl=Vet+Vs+Vp kN 526 449 533 465 465

Vn2  |Vn2 kN 3245 3245 3245 3245 3245

Vi Nominal shear resistance Va=min{Vnl,Vn2) kN 526 449 533 465 465

|Vt |Factored shear resistance kN 526 404 533 419 419

Vu Shear kN 69 109 139 215 215

(5.8.2.7) |Shear checking OK OK oK OK OK
Page:20
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SPACE PILE FOUNDATION ANALYSIS PROGRM-
Turbo BASIC -

AEFIENS LA SN et
PROJECT : OP19-Al
.Wﬁﬁgﬁpﬁqjjﬁy*

NITIA DATA -

Kn =: 0u00 »=AX ¥ 600 By=2012160 iCz

A 2.00
E v.uoh = 2822779 E r uon = 2822779 E V. nen 2822779 E r.nen =
2822779 i o 5

0 tt/m4) T Md = 0 (t/m4) 400 (t/m4)

!451

U

LOAD COMBINATIONS
COMB.  Hx ® @ MRy i bip el G My Mz
v 7240000 2 8 s0@:1. 2401.00 -463.00 2036.00

482.00 0 1761.00 . -440.00  1432.00 .
701.00'" i 2337400705 ~4321.00° 1887400 v

. PILE COORD. .
prLE X Y o phi

.00 _ ~5.30
200 -0.13 -
.00 5.05
00 ¢ -~5.30 -
00 -2.17°
00 - -0.13
100 2.45
3007+ 504

< b
RN NI NI B N N
[
o
<
)
000000
SSSSSDEO. 1 - o

.000

“DISPLACEMENTS
COMB. Xy T i"f"5-f Fix - Fiy Fiz.

0.01988 0.00012 -0.001763 -0. 000031 0 000642 0. 000052

0.01323.,- 0.00010: 0.001315 -0, 000029 - 0.000426° .-0.000034:" .-

0.01919 0.00029 0.001727 -O0. 000031  0.000601  0.000054 .

0.01251 - 0.00027 0.001279 -0.000028 0.000385 0.000037
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Al-8
5 0.01349 0.00021 0.001367 -0.000024 0.000412  0.000038
6 0.01400 ~ 0.00100 . 0.001789 -0.000036 0.000242  0.000059
7 0 01445 + 0 00099 +0,001154 —0 000031 0.000401  0.000059

FORCES ‘oN PILES

Ny

pILE coms.” N0 @2t @@ ML ST 7 S ' B

LlgsERo bR L LglEs Y 0.692 -1.056 239.091
44.64 -59.35 -0.43 0.461 -0.491 159,206
52210 <8620 1155 0.726 -3.670  231.699
51.58 -56,28  -1.34 - 0,493 37101 151.468 .
© GO0 EROLTS  TRIVIO LU0E5LR N T L21855 Pad163Vs78 o T s
160.96 -65.21 -5.11 0.787 -13.741 180.742
- 2649311::565:21 00 25l L 0V 787 -13.859 176.649
68.51 -90.48 -0.65 0.692 -1.056 242.940
iy 56 30, 6024 ..;i-0,43.9 - . 2:0p86Ler o 170:49% 5 5. 161.769
06 R7.61 7 "-1.55 0.726 -3.670 235.733
| 72_&4, _57.24  -1.34  0.493 -3.101  154.210
C7iRE Cee1 T4 S1VI0 0522 T -2.55) 166.424
187.55 . -66,73  -5.11 0.787  -13.741  185.116
a gL (4673 AL R 0787 -13.859 181.023
‘ 91.81. -91.83 -0.65 0.692 -1.056 246.790
w18 96 ar6lyl3 -0.43 8.461 -0.491 164.331
0
0

i

97.92  -89.01  -1.55 0.726,  -3.670  239.766 N
A A3 k01403 s IO N TLEEYO52 by i1
-62.73  -1.10

.Y
(o)
O
1
w
sy
(o)
'_l

BN B WN R SNOURAWNBE NV R W R

787  -10.478  183.204
.692 1.919  246.782
.461 1.490  164.326
72600 -0.552  239.759
493 -0.981  156.947
'3 7 0.34  0.512. ..,-0.355  169.264
333768 ' Ceg 25 t3'93~ ©0.787 ' 110.360  189.481
304.61 -« -68,25 . .-3.93" . 0.787.. -10.478 . 185.389 % = ¢ v

' 'SUMMARY "OF {FORCES "~

2445%%23*f;89£0l¢:fi-0547$L£?%e
'316.29  <58.19 = -0.60
333.26 ., -62.73... . -0.34

o

'OOOOQOOOQQQQObéODD‘b‘b

PILE COMB. NGO Q2. @3 - ml M2 M3
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BORED Puﬁgpﬁﬁtﬁ;u;_%

b

I I R I S

I. BORED PILE DATA

1.Load Combmatlons at top of bored plle

T = o
[ ."‘", e Rt Lt

No Combina_t.ipns.,._ g
R SRR j‘a«‘:-L_.-'.‘ P

Longitudinal

Transvesal

P

LA 'tkN)l P

)

Mx
(kN-m)

T Prireme BxeIB .~ -

Ted0l

733

501

“136[°

Strength Str-IA -+, 5 g il

- 50t

f 2421

d BBEY

A "12 :

Strength Str-IA

901)..

2421

1o

S LD =

Extréme BxtJA B 1579 Tgqo| T 1Al sof T 13s|
Extreme . Ext—IA T e 1579 640 -1773 50 135
Extreme Ext-IB R 264 640 -1733 50 136
2. Bored pile Materlal L ]
Normal conerste = -+ - R e . |
~_ Compressive strength at 28 days AEE - on . gnwid GLUELL fic ___ 30iMPa
___Congrete elastic modulus . o Ec - 27691|MPa.
Reinforcement TCVN1651-2008; CBV-400 S SRR R
Yield strength, - - . c.o0 e g . fy t . 400|MPa
Reinforcement elastlc modulus Es 200,000|MPa
Ny L.‘:;.‘;;;i}u:— PEPIEASL IS SSI R S S CoAG sRTERT s SR P e £ !

3, Bored pile Section

Pile diameter

:‘ 100l

Section area "

0.785]m2. .

Moment inertia L

"0.049

Radius of gyration of 'gross concrete'section

I1, PILE DESIGN

1. Limit of Reinforcement

Minimum area of longitudinal remforcement 1n column :
As.fy/ (Ag . fc)>=0.135 :

As>

0.008

As/ Ag>=0.01

As>

. 0:008

Maximum area of longttudmal remforcement m column
As/Ag<=0.08 ~ :

.-'*'-.Ass

0.063

Trial Rebars:

Ok

S AS

. 0.019

layers & .- . x 24 = 24 bars

. D32

@150 Asl

0.019




Using Pca-Column software

2. Interation diagram M-P
*#p Transverse Direction

o
...... R Gaee T SRR LRt S W.!m::u..in.-.-._......._
H H @ T H H H
LN Z : : :
g ™ % 5 H H
! - : ! '
...... L =

-
[ B

dmaammmm e mm A amm—

mmmqemmmedmmm A

'.—_:2.,.
P {kN)

&
-
g
0
™
.

46000 ---

--4000

- -4000------
8000 -~

Y. 4

**In Longitudinal Direction



**]p Both Direction

...........................................................

..................................

. . . SOOO-T--Mv(w-m)—v‘---u ---------- . . .
----------
; a a I R S e ': ' ;
H H H et H : H + H H '
H H H /: H H 1 [N H 3 1
' . i 1 1 1 1 1 ey 1 1 H
feaeenees froeemeeees e T e fromereees e e R R i
: = a z i E ': a : | :
' H Sy 1 H H H H H ' H H
s st i Sy gromemenes drommenees 4= 1000 -mmmeeoe rommmeens mmmenee \\ ---------- 3
TR R T Y
% i { 'e 'a s a s a s \ P M (kN-m)
i i i i : . i i : | : ]
r f T T J b I ! ! l j 1
-3000 H \ 2000 ! -4000 { H 1000 H 2000 / ! 3000
; Pl e a ; a vl ;
--------------- R q-—-—-----Aq---------v----------AL—-------—‘4--—-----‘-4—-------‘-4----_---‘.4-—----’-.-4-------.--1
i A i z i : s A i
e S R F— R 1 1000-4mmeeee- L I I VA ¥
i N a a a a =. ; / 5 ;
----------- NN NPT RO SRS SRS & SRS S s
: RN s : s e LT : s
! H " H H . H . ! H
: e 122000 //*/ -------------------- LI j
| a a N L I ey e é ’:
.......... AR SR SO ENO s e S S RSSO SRR
LIRSS TSRS USROG MU HOSSS SRS IO U SUUUPNE SRR SUDSERS SO
P=-314 kN

3. Column Ties

S$.5.7.4.6,8.5.10.6.3,85.10.11.4.1d - ¢

“Bridge is In seismic zone

Sz 1

Ac: 0.622

m2

Area of concrete core measured out-to-out of ties
Tie diameter _

Dtie 14

mm?2

Cross section area of 1 tie -

Astr 0.00015

m2

Spacingofhoops - .

s 75

mrn

" Longth of reinfocement ti in 1 hoop

Ltie

_ Ratio of ties reinf. in one hoop/ volume Efconp_. core one pitch spacing
ps = As-tr . Ltie / (Ac* spacing) :

m

Ratio of spiral reinf. To total volume of concrete core shall satisfy

5.574.6

oK

Transverse Reinforcement for Confinement af Plastic Hinges

10.114.1.d

For a circular column *]-applied","2:Not applied"

ps >=0.12 . fc/ fy = Req2

Length distributed spiral with pitch 75mm below pilecap




4, Shear Design

) Unit
Shear resistance factors pv 1.0
Factored shear force in longitudinal Vu 901 kN
Required shear capacity Vn = V/ ¢v Vn 901 (kN
Determine concrete shear capacity
Minimum shear reinforcement will provided in cross section
Therefore B 2.0
0 45.0
Cross section equivalent height h 1.00im
width b 1.00im
de = h - cover - dix de 0.80|m
dv = max{0.72*h; 0.9*de) dv : 0.72|m
Ve =min(0.083 . B . sqrt(f'c) . bv. dv, 0.25.fc.bv.dv) Ve 655|kN
Difference bictween required shear capacity and the capacity provided by concrete
is the minimum required capacity for shear reinforcements
Vs=Vn- Ve Vs 2461kN
- In this case V¢ > 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 0 + cot o). sin ¢/ s § <= 0.35|m
Stirrup spacing used 5 0.075|m
Check minimum shear reinforcement requirement OK
Av>=0.083, sqrt(f'c). bv. s/ fy = Req B Req 0.0001[m2
~_ Check maximum shear refuforcement spacing requirement ' © 0K
F = 0.1*fc*bv*dy . C F 2160{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 0.58|m




DANANG QUANG NGAI EXPRESSWAY Item. Eng. Date. Sign,
. OP19 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

o 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 & CALCUEATION;:
Bored hole name oP19
Bottom of pilecap elavation EL1= 760
Top of socket elevation EL2= -427
Pile tip elevation EL3= -8.00
Pile Length = 1500
Diameter of drilled-shaft D= 100
Pile Cross-Sectional Perimeter = 314
Pile Cross-Sectional Area A= 079
Working normal force at pile head N= 4821.1
Working normal force at top of socket P,= 4778.0
Intack rock modulus E;i= 25000
Modulus modification ratio K,= 005
Elastic modulus of the insitu rock E.= K E; = 1250.0
Influence coefficient I =T(H/D, EJE)= 030
H/D,= 3.73
EJ/E,= 22.15
Rock mass modulus/ intack rock modutus E,/E;
Atmospheric pressure p.= 0.101
Reduction factor to account for jointing Of
The elastic shorterning of the drilled shaft
L= (EPY*H /A B = 0819
The scttlement of base of drilled shaft
Toe = (EPPLADSE) = 1.147
ret rpese= 1,966

m

g

kN
kN
MPa

MPa

MPa

Compute the bearing capacity based on Sharft resistance alone

Unit side resistance

<

Pile Congrete comp. strength fo= 300 MPa

Concrete Uit Weight 2= 245 kNm'

Modulus of elasticity of concre: E,= 27691 MPa

Depth of socket Hi= 373 m

Diameter of socket D= 100 m

Socket Cross-Sect. Perimeter Pie= 314 m

Socket Cross-Sectional Area Ag= 079 m?
Figure C10.8.3.5-2 Lrfd
Figure C10.8.3.5-3 Lrfd

Figure C10.8.3.5-1 Lrfd

C.10.4.6.5-1-Lrfd 4th

10.8.3.5.4b-Lrfd 4th

10 mm

Case I: The drilling fluid used will not forn 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 > qs = 0.21*sqrt{qu)

Cl10.8.3.5-4
Cl10.8.3.5-5

Case 2: Side of rock socket is considered to be smooth or where the rock is drilled using a drilling siurry
May be taken after Horvath & Kenney 1979 — gs = 0.65*ag*pa*(qu/pa)*0.5<7.8* pa*(fc/pa)™0.5

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

Drilling method used in construction:
Qg = $*Qu = :*Qsr
¢ is the resistance factor - table 10.3.5-3 LRFD
g, is the uniaxial compressive sirength of the rock

10.8.3.5.4d-1-Lrfd2007

No. EI/r ELB Dep'h RQD G s QSR ¢‘s QR
(m) (%) (MPa) | (MPa) | (kN) (kN)

1 -4.27 -4.77 0.50 20 77.27 1.85 2900 0.65 1885
2 -4.77 -5.27 0.50 20 77.27 1.85 2900 0.65 1885
3 -5.27 -5.77 0.50 22 7127 1.85 2900 0.65 1885
4 -5.77 -6.27 0.50 22 77.27 1.85 2900 0.65 1885
5 -6.27 -6.77 0.50 53 71.27 1.85 2900 0.65 1885
6 -6.77 ~7.27 0.50 53 71.27 1.85 2900 0.65 1885
7 -7.27 -1.77 0.50 53 71.27 1.85 2900 0.65 1885
3 -7.77 | -8.000 0.23 05 7127 1.85 1334 0.65 867

Sum 3,73 21631 14060

File:Capacity in rock-A1,A2. xIs.xls - sheet:Al

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




DANANG QUANG NGAI EXPRESSWAY Item. Eng. Date. Sign.
OP19 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-ABUTMENT Al Revise
Case2 e L s T T e T e U Typeil: elosed foinis®, 2: opeirjoints”
No. Depth | RQD 9 En/E og Type gqs0 q; qs-used| Qs b O
(m) (%) | (MPa) _ (MP2) | (MPa) | (MPa) | (kN) : (kN)
1 (.50 20.00 71.27 0.05 0.45 1 13.58 0.82 0.82 1284 0.55 706
2 0.50 20.00 77.27 0.05 0.45 1 13.58 0.82 0.82 1284 0.55 706
3 0.50 22.00 77.27 0.06 0.46 1 13.58 0.84 0.84 1322 0.55 727
4 0,50 22.00 77.27 0,06 0.46 i 13.58 0.84 0.84 1322 0.55 727
5 0.50 53.00 77.27 0.23 0.65 1 13.58 1.18 118 1852 0.55 1019
6 0.50 53.00 77.27 0.23 0.65 1 13.58 1.18 118 1852 0.55 1019
7 0.50 53.00 77.27 0,23 0.65 1 13.58 1.18 118 1852 0,55 1019
3 0,23 65.00 77.27 .56 0.83 1 13.58 1.50 150 1082 0.55 595
Sum 3.73 11849 6517
Unit base resistance q, = 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 Po= - MPa
Coefficient that depen on diameter socket K= 4.46 Table C10.8.3.5-1
Total vertical stress at the base elevation ov= - MPa
. Q= - MPa
; = 0.50 Table 10.5.5-3
Qr= Ap.qp Qur= - kN
Qr = Qe Q= - kN
ESTIMATED PILE CAPACITY:
Pile Structurat Capacity Q= 0.75*0.85%0.85%fc*Ag 12768 kN 1301 T
Pile resistance Qr ’ 6517 kN 664 T
Dedueting pile weight -202 kN 21 T
Estimated Pile Capacity 6315 kN 644 T
Maximum Reaction - ULS Ok 4532 kN 462 T
f
Printed:7/22/2013

File:Capacity in rock-A1,A2.x1s.xls - sheet:Al Pape:2/2



DANANG QUANG NGAI EXPRESSWAY Item. Eng. Date, Sign.
QP19 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-ABUTMENT A2 Revise

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

ASSUMPTION:

e 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:
Bored hole name OP19 Pile Concrete comp. strength
Bottom of pilecap elavation EL1=  7.00 Concrete Unit Weight
Top of socket elevation El2= -1.87 Modulus of elasticity of concre:
Pile tip elevation EL3= -8.00
Pile Length L= 1500 m Depth of socket
Diameter of drilled-shaft Dy= 100 m Diameter of socket
Pile Cross-Sectional Perimeter P= 314 m Socket Cross-Sect, Perimeter
Pile Cross-Sectional Area Ay= 079 m? Socket Cross-Sectional Area
Working normal force at pile head N= 42522 kN
Working normal force at top of socket P;= 4181.3 kN
Intack rock modulus E;= 25000 MPa
Modulus modification ratio K,= 005
Elastic modulus of the insitu rock E,=K*E; = 1250.0 MPa
Influence coefficient I=f(H/D,EJE)= 030
H/D,= 6.13
EJE,= 22.15
Rock mass modulus/ intack rock modulus E./E;
Atmospheric pressure p.= 0101 MPa
Reduction factor to account for jointing o

The elastic shorterning of the drilled shaft
r. = (ZP)*HA A E = 1179 mm
The settletment of base of drilted shaft
Thase = (Zpi)*IpI(Ds*Er) = 1.004 min
Yot Tpase= 2,182 mm < 10mm

Compute the bearing capacity based on Sharft 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 — qs= 0.15*%qu
if qu > 1.9 Mpa - may be taken after Horvath & Keatey 1979 — qs= (.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 — gs = 0.65*ag*pa*(qu/pa)~0.5<7.8*pa*(fc/pa)™0.5
qs0 = 7.8*pa*{f'c/pa)™0.5 :

Drilling method used in construction:
QR = ¢'*Qn = ¢5*QSR
$ is the resistance factor - table 10.5.5-3 LRFD
g, is the uniaxial compressive sirength of the rock

Casel. [0 ! : )
No. ELT ELB DﬂPth RQD Qu Qs QSR ¢s
m | o | Mpa | vpa) | (<N) (KN)

1 -1.87 -2.37 0.50 0 82.83 1.91 3002 0.65 1951
2 -2.37 -3.37 1.00 15 82.83 1.91 6004 0.65 3903
3 -3.37 -4.37 1.00 12 82.83 1.91 6004 0.65 3903
4 -4.37 -5.37 1.00 0 §2.83 1.91 6004 0.65 3903
3 -5.37 -6.37 1.00 0 82.83 1.91 6004 0.65 3903
6 -6.37 -7.37 1.00 13 82.83 1.91 6004 0.65 3903
7 -7.37 -8.00 0.63 67 82.83 1.9 3783 0.65 2459
3

Sum 6.13 36807 23925

File:Capacity in rock-A1,A2.xls.xls - sheet: A2

f,= 300 MPa
g= 245 kNm®
E,= 27691 MPa

Hi= 613 m
D= 100 m
Pue= 314 m
A= 079
Figure C10.8.3.5-2 Lifd

Figure C10.8.3.5-3 Lrfd

Figure C10.8.3.5-1 Lrfd

C.10.4.6.5-1-Lrfd 4th

10.8.3.5.4b-Lyfd 4th

C10.8.3.5-4
C10.8.3.5-5

10.8.3.5.4d-1-Lfd2007

Printed:7/22/2013
Page: 172




DANANG QUANG NGAI EXPRESSWAY ftem. Eng. Date. Sign.
OP19 BRIDGE Design
DETAIL DESIGN Check
EMPIRICAL ESTIMATION OF PILE CAPACITY-ABUTMENT A2 Revise
Casel o 0o T S R Type:"1: vloséd joinis", "2: open joinis"
No. Depth | RQD q, En/E og Type qs0 0 g, -tsed| Qs o, Qr
(m} (%) {MPa) {MPa) {MPa) (MPa) (kN) (k™)
1 0.50 ¢ 82.83 0.05 0.45 1 13.58 0.85 0.85 1329 0.55 -
2 1.00 15.00 82.83 0.05 0.45 1 13.58 0.85 .85 2658 0.55 1462
3 1.00 12.00 82.83 0.05 0.45 1 13.58 0.85 0.85 2658 0.55 1462
4 1.00 0 82.83 0.05 0.45 1 13.58 0.85 (.85 2658 0.55 -
5 1.00 0 82.83 0.05 0.45 1 13,58 0.85 0.85 2658 0.55 -
[ 1,00 13.00 82.83 0.05 0.45 1 13.58 0.85 0.85 2658 0.55 1462
7 0.63 67.00 $2.83 0.62 0.85 1 13.58 1.59 159 3152 0.55 1733
8 - - - - - - - R R - - .
Sum 6.13 17770 6119
Unit base resistance g = Kb.(pl-pl) + ov
Limit pressure determined from presuremeter tests ™ - MPa C10.8.3.5-7
At rest total horizontal stress measured at ther base elevation Pa - MPa
Coefficient that depen on diameter socket Kp= 530 Table C10.8.3.5-1
Total vertical stress at the base elevation ov = - MPa
9= - MPa
= 0.50 Table 10.5.3-3
QpR = AP -qQp QpR_ - kN
Qr = Qe Qp= - kN
ESTIMATED PILE CAPACITY:
Pile Structurat Capacity  Q; =0.75*0.85*0.85*c*Ag 12768 kN 1301 T
Pile resistance Qun 6119 kN 624 T
Deducting pile weight -221 kN -22 T
Estimated Pile Capacity 5898 kN 601 T
Maximum Resaction - ULS Ok 3963 kN 404 T

File:Capacity in rock-A 1,AZ.xls.xIs - sheet: A2
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