	

	
	

	

	
	


(Issued in accordance to the Decision No. 1398/QĐ-GGTVT dated 01 June 2000 by the Ministry of Transport)
THE FIRST SECTION 

GENERAL REGULATIONS
CHAPTER 1  -   PURPOSES, TASKS AND STEPS OF HIGHWAY SURVEY 

 1.1.- This process requests the contents and requirements must be made when surveying for the investment preparation and investment implementation on the projects of building new roads, upgrading and renovating existing roads which are of public highway network of the Socialist Republic of Vietnam.

1.2.- The stage of investment preparation, the survey of highway is aiming to serve for preparing the report of Pre-feasibility Study and report of Feasibility Study. If the scale of investment project is group that is required both study steps (Report of Pre-feasibility study and Report of Feasibility Study, the survey is also carried out two steps; if it is required only one step, the survey is only carried out the Feasibility Study Report step. The implementation of one or two steps will be decided by the Investor under the current "The Management Regulation of Investment and Construction" .
1.3.- The stage of investment implementation, the survey can also carried out one step or two steps depending on the decision of the authority agencies:

- Surveying the Technical Design step;
- Surveying the construction drawings design step.

In case the Technical Design step is associated with the preparation of tender document and the construction drawing design step which is made ​​by the Bidder, the highway survey must be approved by the Investment Decider.
1.4.- The steps of survey mentioned in the article 1.2 and 1.3 are collecting economic and technical data to serve for the contents of report and design as provided in current "Management Regulation of Investment and Construction".
1.4.1.- The survey for preparation of the pre-feasibility study report is collecting necessary documents to preliminarily evaluate the necessity of project investment, the advantages and disadvantages, preliminarily determine the location, scale of project and estimate the total investment capital, choose a form of investment as well as preliminarily evaluate the efficiency of investment in the economy and society of the project.
1.4.2.- The survey for preparation of the feasibility study report is collecting documents to determine the necessity of project investment, choose a form of investment, establish the specific location, scale of project, select the best project plan, propose appropriate solutions of design, estimate the total investment capital and evaluate the efficiency of investment in the economy and society of the project
1.4.3.- The survey for preparation of the technical design is collecting necessary documents basing on the project plan which has been approved by the competent authorities to prepare a dossier of technical design and cost estimation as well as prepare bidding document for the bidding invitation or contractor nomination
1.4.4.- The survey for preparation of the construction drawing design is done to serve for the construction of bridges, highways according to the project plan which has been approved when carrying out the technical design and the construction bidding.
1.5.- This process is made for the survey cases to design works which are carried distinctly in two steps: 
         - Technical Design, 

         -  Construction Drawing Design. 

For simple projects which are only carried out one construction - technical design step, in this step all survey tasks of both steps – technical design and construction drawing design step are carried out in the same one step 
1.6.- Surveying the road section should be carried out together with the survey along the line relating to: artificial works, engineering geology and hydrology. When the survey is completed, the survey unit shall proceed the acceptance, implement the system of technical management function, prepare the procedures to hand over the documents for filing
1.7.- On a road section if there are many units executing the survey tasks at the same time, it is not distinguished the length of line but  it is needed to unify the alignment to set for the survey direction.
The survey station on the road section is selected as per the following principles:
- New section with base point is km 0, segments which are made by different survey units must be unified according to the station of the section drawn on the map 1:50000 (or 1:100000) for the entire section, at the last km where the previous unit meets the next unit will be a special km with the length other than 1000 m.
- When surveying the existing road, a survey direction is the direction of increasing the station recorded on the km column. The station of section will be surveyed basing on the km columns on the road.
- If there are a lot of km columns missed on the existing road, the station of section is defined as the ways of determination for new section, the existing km column is considered as detailed columns and required to be shown on the records
1.8.- The hydrographic survey which is stated in this process only includes the survey tasks for road section and drainage works such as culverts and small bridges.
The hydrographic survey for medium and large bridges as well as ways of monitoring hydrological factors, topographic survey in the hydrographic survey are not included in this process and they are done according to the own process of survey and hydrographic design.

The hydrographic survey is carried out both in the room and in site for investigation, measurement survey and data collection on meteorology, hydrography, oceanography, and topography and other relevant documents and data
1.9.- The engineering geological survey shown in this process is only prescribed for types of conventional road works, the works such as: the reinforcement, protection, small-type artificial and special-designed road sections; moreover, when proceeding the engineering geological survey, the works of medium and large bridges must be complied with current regulations of engineering geological survey
THE SECOND SECTION 
SURVEY FOR PREPARATION OF PRE-FEASIBILITY STUDY REPORT
CHAPTER 2: PROJECT SURVEY
2.1.- The tasks of surveying the pre-feasibility study step are collecting necessary documents to prepare the pre-feasibility study report basing on the purposes mentioned in Article 1.4.1.
The process of survey shall research the view of natural conditions the project will pass through (topography, geology, hydrology, sources of material supply, etc...), and also investigate, collect survey documents which have been made ​​(if any) and work with relevant agencies on the benefits (and difficulties) in the construction and exploitation of the road section.
Survey results shall be proposed preliminarily the alignment, estimated the size and economic-technical solutions of the project
2.2.- Before surveying in the site, need to research all on kinds of current map regarding to the natural conditions the line passes through, preliminarily outlines the alternative route, supplements the result of inspection, select the feasible alternative routes to measure, collect necessary data for design 

2.3.- The survey tasks of the pre-feasibility study step include:

- Preparation in the room;

- Inspection and measurement in the site

a.-  Indoor preparation
2.4.- The phase of preparation is requested

2.4.1.- Researching documents relating to the tasks of project preparation, determine on the map main control points of the project (beginning  point, ending point, compulsory intermediate points, restricted area, intersection areas, etc)

2.4.2.- Preliminarily map out the possible alternative routes on the map of scale between 1:25000 and 1:50000

2.4.3.- Preliminarily delimit the sections of the same topography
2.5.- Basing on the drawn alternative routes, proceed the following issues:

2.5.1.- Mark the km number on each alternative route (as per the direction and base unifying).

2.5.2.- Delimiting the same sections (mainly on topographic condition) on each alternative route.
2.5.3.-  Selecting exactly the position of large bridges to calculate the hydrology and preliminarily determine the aperture of bridge

2.5.4.- Generally evaluating the advantages, disadvantages of each alternative route
b.-  Inspection and measurement at the site
b1.- Inspection
2.6.- The task of inspection is matching the map with the site, supplement ideas of geology, hydrology as well as update the missing of map, through that select feasible alternative route to survey

2.7.- When inspecting is requested :

2.7.1.- Learning the situation of residence at two sides of line

2.7.2.- Learning the situation of source and ways of supplying necessary material for construction

2.7.3.- Confirming sections of the same topography which are delimited in the room.

2.7.4. - Preparing necessary documents with the agencies whose works are relating to the project

- Presenting with People’s Committee of cities, provinces the project is concerned to and the provincial people’s committees are requested to provide in writings the options of local to the project

b2.-   Measurement in the site

2.8.- Only measuring the sections of the same topography with limited scale (as prescribed in Article 2.13) on the feasible alternative routes

2.9.- The survey of line in the site is preparing the topographic plan of area which is expected to lay out the line and collecting documents for the design to compare, select the plan 
2.10.- The measurement is carried out orderly as follow:

2.10.1.- Measuring the slope level of the line by a simple clinometer
2.10.2.- Measuring angles by compass or pentameter
2.10.3.- Measuring the length by a chain and only measure once
2.10.4.- Measuring the height by a simple clinometer (reading the reciprocal twice) 

2.10.5.- Measuring the cross section by a right angle A or a simple clinometer

2.10.6.- Piles of line are  temporary wooden piles, no need to be protected
2.10.7.- Finishing the measurement in the site, the following documents are well prepared:

(1).- Site plan has contour line, design of topography out of the range of measurement and note the works at two sides of the line. The plan is drawn as the form of scale 1:5000

(2).- Longitudinal drawing of alternative route with scale 1:5000 ( 1:10000

(3).- Cross-section drawing represents for each section with the scale 1:500

(4).- Description of line situation

2.11.- Volume of measurement for the sections of the same topography will be performed as follows:

(1).- Sloping line: measure 100% the length of section
(2).- Common line (not being effected by longitudinal slope) which belongs to 3 types of topography, the plain, the mountain, all are requested to measure only 20% the length of the section
2.12.- If the design line is a existing road, the measurement is carried out according to the method of existing road registration which is mentioned in the eighteenth Chapter. The volume of measurement is also performed as provided Article 2.11 
2.13.- If there are maps of scale 1:5000 to 1:10000 in the area of the survey line, using these documents to design without implementing the measurement in the site as mentioned in Article 2.8 to 2.11
CHAPTER III - HYDROLOGIC SURVEY

a.-  Requirement of hydrologic survey for the line                                        

3.1.- Collecting available documents and investigating supple mentally (if unavailable) regarding to the topography, geology, aerography, hydrology, inundation situation, flowing regime of river, stream in the region of road design, especially the data of the highest water level in the inundation regions which are provided by the weather and hydrology station, agencies of consultancy of the survey, design, management on roads and irrigation

3.2.- Working with locals and relevant agencies regarding to the works of dykes, dams of irrigation and hydroelectricity which are being used and being planned for the future; the effect of these works to the hydrology regime along the line and drainage works on the roads; the requirements of irrigation for the construction of bridges and roads

3.3.- On the available map, mapping out the boundary line of watershed basin, inundation regions
3.4.- Arranging the inspection in the site, evaluating, matching collected data through filing documents, documents are provided by locals and relevant agencies

3.5.- Document of hydrologic survey along the line 
3.5.1.- Explaining the conditions of topography, geology, greens, aerography, hydrology, inundation regions, regimes of river in the designed area, the effect of current irrigational works and being planned in the future to the road base altitude and working systems of drainage works on the road. Providing controlled data of hydrology such as the highest water level, regular watershed water level, flood period, etc,,,
3.5.2.- Official letters which are issued while working with locals and relevant agencies, documents, data are collected

3.5.3.- Data, documents are additionally collected in the site

3.5.4.- Map of drawing the boundary line of watershed basin and inundation regions
b.- Requirement of hydrologic survey for small drainage works                                      

3.6- Mapping out the alternative routes (scale 1:25.000, 1:50.000, 1:100.000 or other scale) on the map, mark positions of drainage works; proceed to localize watershed basins for each works

3.7.- Determining on the map the length of main stream, slope of main stream, length of minor stream (branch stream).

The length of main stream is calculated at the beginning place of forming clearly the main stream to the site; length of branch stream is calculated at the place of forming a branch stream to the place of meeting a main stream. Just measuring branch streams of which the length is more than 0.75 the average width of the basin slope. For single-slope basin, the length of main stream is the distance from the furthest dividing line of the basin to the site.
The slope of main stream is the average slope from the place where the main stream is formed clearly to the drainage works.
3.8.- In the pre-feasibility study step, to have data on characteristic of geomorphology, geology of the basin and stream beds, it is not necessary to measure, dig for sample at site  but possible to base on available documents by local authorities, soil maps, the results of inspections at site, asking people in locals.
3.9.- Document of hydrographic survey for small drainage.

- Explaining the survey situation of topography, geology, geomorphology and hydrology of basin and stream bed at the positions of small drainages. Providing that data and parameters to calculate the flow as the instructions in Article 8.12, 8.13 of the feasibility study step.
-
Official letters have been issued when working with local communities and relevant authorities; additional documents and data are collected throughout the inspection in the site.
-  A map of watershed localization of the drainage works along the line. 
- The summaries of water level survey along the line and water level at the drainages (Appendix 3.2), characteristics of stream bed geomorphic (Appendix 3.3), characteristics of basin topography (Appendix 3. 4 )
CHAPTER 4 - ENGINEERING GEOLOGICAL SURVEY OF THE PROJECT

4.1.- The purpose of engineering geological survey of the project for preparing the pre-feasibility study report is defining generally the geological conditions of the project basing on all proposed plans, without going into details of each plan. The contents of the survey include:
-
Inspecting the area and other tasks of master;

-
Finding out assigned technical tasks specifically, relevant documents;
- Collecting all documents of geology, geology of the project, history of study in the area which were made by the specialized agencies

4.2.- After having enough documents, collect to write the report of project geology. The contents of report must meet the requirements of the design in this period. Mentioning all issues which must be handled in the next survey. Do not carry out any volume of survey.
CHAPTER 5 - ECONOMIC INVESTIGATION 

5.1. - 
 Economic investigation is collecting documents to:


-  Preliminarily evaluate the feature of the economy – society of studied area (national, sub regional, provincial scale, depending on the scale of the project) in which need to pay attention to the key economic branches such as: industry, agriculture, export-import, foreign investment...

-  Preliminarily giving the plans of the socio-economic development and planning relating to the projects.

-   Preliminarily defining the demand of transportation 
5.2.- The tasks of economic investigation of the pre-feasibility study step  is mainly collecting existing documents of relevant central organizations and authorities, specialized agencies of the provinces, districts where the project passes through 

The documents are requested to collect include:
- The data on socio-economic status, land area, population, ethnic group, GDP, the density of economic structure of branches, import - export value...
- The situation of the branches such as: industry, agriculture, forestry, fisheries, tourism, culture, health, education, import - export...
- The situation of current transportation network (railway, waterway, road, river way, seaway and airway) of the studied area.
- The data of the orientation, the planning of socio-economic development of the studied area.
- The data of transportation volume of navigation and air transporation. 
- The data of the traffic of cars, motorcycles, bicycles…
5.3.  -  When completing the economic survey should provide following documents:

· The minutes of investigation on socio-economic situation of the studied area which are  confirmed and provided by the authorities and specialized agencies
· The orientation, the planning of socio-economic development of the provinces involved in the project.
· The reports on the transportation network situation (railway, waterway, road ...) of the studied area.
· The reports of transportation volume, traffic volume has been already collected
CHAPTER 6 – ENVIRONMENTAL SURVEY 

6.1.-  The environmental survey of the pre-feasibility study step is collecting necessary documents to:
- Creating the conditions for the project management organizations integrate the environmental issues with construction projects, then making proper decisions of design solutions.- To assist relevant agencies who prepare the construction projects to be responsible for carrying out the engineering solutions of project with the full understanding of environmental issues in areas relating to the projects.
- Forecasting for the agencies and people in the areas where are affected by the project on the positive and negative effects of project to the components of the natural environment, society and ecosystems.
6.2.- Contents of the environmental survey should be undertaken:
6.2.1.- Investigating and collecting the planning of socio-economic development of the interesting area relating to the project
6.2.2.- Investigating and collecting data, documents of:

(i)  Natural conditions, including the following issues:

            +  Geographic location (point) and characteristics of topography;

            +  Climate characteristics; 

            +  Water resources (surface water, groundwater);

            +  Ecological resources - fauna and flora;

            +  Mineral resources;

            +  Reservation zone;

            +  Tourism resources;

(ii)  The social and economic conditions:
             +  Population and population distribution;

             +  Ethnic groups;

             +  Economic characteristics;

             +  Agriculture, forestry and fisheries;

             +  Health and education;

6.2.3 .- The survey results are collected in the reports as a basis for preparing report of the environmental impact assessment (EIA).


THE THIRD SECTION

SURVEY FOR PREPARATION OF FEASIBILITY STUDY REPORT 
CHAPTER 7 – SURVEY OF THE LINE
7.1.-
The task of survey for preparation of the feasibility study report is collecting necessary data for the preparation of above mentioned reports with the purpose as stated in Article 1.4.2.

The process of survey has to study the natural conditions of the survey area (topography, geomorphology, geology, hydrology, sources of building materials ...)

Besides, pay attention to survey documents which were proceeded in previous years if available.

Survey results must state the alignment and design solutions for the best plan (called the chosen plan) and propose the construction solution, and must also reach agreement with local authorities and relevant agencies about the alignment and main design solutions.
7.2.- The tasks of the feasibility study step include:

      - Preparation in the room,

      - Inspection and measurement in the site.

a.-  Indoor Preparation
7.3.-  Documents should be collected:

7.3.1.- The documents of investigation on economy and survey documents were made before (if any) that are relating to the design.

7.3.2 .- The documents of line project planning.


7.3.3 .- The control points where the project must be passed through or turn out (urban, special works ...).

7.3.4 .- Documents of meteorology, soil, geology and geological hydrology

7.3.5 .- Maps of  area for project placement (scaled from small to large).
7.4.- Studying on small-scale map ( 1:25000 ( 1:50000 ).

7.4.1 .- Mapping out the general alignment of the project so that it is easy to study in detail on a large scale map in the future.
7.4.2 .- Noting the control points which were mentioned in the well - surveyed documents or requested by the agencies.
7.4.3 .- Adding to the overall alignment the branch roads leading to the large residential areas, railway stations, ports and airports.
7.4.4 .- Preliminarily choose the position of overpass large rivers, positions where are intersecting with the railroad, the highway is arterial road.
7.5.-  Study on large scale map.

Basing on the general alignment mapped out on a small scale map to transfer to the study on a large scale map with a more detailed level, is completely integrated with the terrain topography
The definition on the large scale map includes some following contents:
7.5.1 .- Choose the position of large bridges exactly to determine on the site in the future
7.5.2 .- Determining sections where are needed for route development such as the mountain passing or high ramps etc…
7.5.3 .- Estimating the roads to be improved on the plan and longitudinal section drawing . (For a project of renovation and upgrading of existing roads).
7.5.4 .- Edit the position of intersection with the cross line.
7.5.5 .- Numbering km on each plan.
7.5.6 .- Comments, evaluation of the complexity, advantages and disadvantages of each plan. Basing on these, eliminates some plans, keeping only the plans which can  be selected to measure  and get the data for comparison.
7.6.- When mapping out the line on each short section, always pay attention to the general alignment which is both suitable for topographic condition and close to the route of birds (as the crow flies)
7.7.- The road section must be associated with the topography harmoniously: do not map out the tortuous line  in the Plain; in continuous mountainous areas need to be developed the route following up the topography of  mountain slope on the basis of the overall high difference of geography and the permission slope of the road section.
Paying careful attention to the requirements of landscape for roads serving for tourism, the roads to the resort, the roads to cultural works and historic monuments.
7.8.- When mapping out the line, should avoid passing the unfavorable positions of soil, hydrology, geology (such as wetlands, scour gaps, landslides, slide rock, karst ..)

Case of going through the swamp, must inspect closely at the spot, measure the depth of swamps and select the best location to go through. Also further research plans of avoiding wetlands.
Avoid growing scour gap on unfixed slopes. Case of going through, should choose the line position in the top of scour gap. For low-level roads the line may be passed through at the bottom, and at the same time have necessary technical solutions.
7.9.-  Do not design the line going through the precious area, not let the precious areas being flooded due to the backwater in front of the works on the line.

7.10.- The most appropriate position of the road through cities, industrial zones and transport hubs, depending on specific case which may be determined on the basis of comparison of economic and technical options of all plans and refer the opinion of local governments. When choosing the line, need to pay attention to the scale and characteristic  of traffic on the road, local vehicles or vehicles in transit, which one is prevailing, the population and the political, economic, cultural and social signicant of the road.
7.11.- When the road goes through the hills, should use the big radius curves, bending under the natural topography.

Ignoring small non-suspended ones and avoid the line to be broken on the plan and longitudinal drawing.

7.12.- When going through the areas of continuous rough hill topography, it is the best to choose the line that is the continuous curves in harmony with each other, should not have the straight sections that are interfered in the middle of concurrent curves, the radius of the two contiguous curves is not further varied with the design regulation .

7.13.- When the line going along the watershed, the first thing to note is observing the direction of main watershed and try straightening the lines on each section, select slopes which are fixed and advantage for establishing the line, avoid high-head capes and find the mountainous pass to pass.
7.14.- When the line going through the mountainous slope, and the stability of slopes affecting the placement of line, should review all of the topographical, geological and hydro-geological conditions of the slopes and if it is existing the slopes which are disadvantages for the geology and hydrological geology such as landslides, sliding, groundwater, etc. .. need to let the line deverse or cross through two sides towards the front.
7.15.-  When the line enters the valley of rivers and streams should:
7.15.1.- Choose one of the two sides following the general direction of the line which is flat slope, fixed, less volume of  digging and embanking soils, rock  

7.15.2.- Let the line going on the survey flood level.

7.15.3.- Choose a convenient location when intersecting branches of river and stream, if it is a narrow valley, the line can design one side or both sides with one or more times passing through the flume. The reason for cutting through many times on a stream is usually encountered severe slopes, high cliffs, unfixed geology (avalanche, collapse slide, slides..)
In this case, need to collect data to compare the plans.

7.16.- When the lie passing through the mountain pass: normally select the lowest mountain pass position, and must also rely on the general direction of the line and character of mountain slope to develop the route from the top of pass down the sides.
For the line of all levels from technical grade 40 and over, if the route development of mountain passing faces the disadvantages such as unstable slopes or technical standards on dimensions, longitudinal drawing are limited which does not meet the design road  grade, possible to consider more the plan of tunnel. Tunnel line must be chosen so that the shortest length and in a fixed areas of geology and hydrological-geology.

7.17.- The position crossing the rivers and streams it should be selected the section with stable shore and current, favorable geological conditions.

The angle which is intersected between the bridge 's route to the main current of the river (especially the big river) should be chosen the perpendicular or nearly perpendicular, however this request is not made the line much broken or reduced site plan criteria.

The smaller flow and the higher road technical level are the less the line depends on this requirement. For the high-level technical road, it is allowed for crossing in the diagonal or in the curve.
When selecting a river crossing position with boats and rafts passing, it should be noted to the requests for boat through according to river level. 

Once crossing the river by ferry with guiding cable, the ferry route should be perpendicular to the river flow and we should choose the section with smallest main current‘s width.
In case using the ferry with guiding boat we should notice the ability to build the ferry station, the canal bottom depth and the direction between station and flow, best to avoid the river section are alluvial

7.18.- In case of  building the high-class roads going through the swamps, lakes or bays, it needs to be studied the plan of cutting straight by bridge construction or a combination of bridge and embankment to shorten the route length.

7.19.- When going through the railway or roads it needs to be selected the appropriate location depending on the type of intersection (the same level or different levels). Selecting type of intersection (the simple crossing with or without traffic control or other traffic crossing levels) we should pay attention to the future development of the railways or roads which create intersections. When constructing the intersection it should be noted to ensure the visibility in both vertical and horizontal directions; at the same time it must have the written agreement from the railway sector.

Where different levels of crossing, it should be selected where the road base is digged or covered. The railway crossing position should be chosen outside the station (both at the present and in master planning). The intersection angle must be perpendicular or nearly perpendicular.
7.20.- The basic task of the road layout is reasonably locating the center line in space, that is to ensure the close cooperation between the plan, the vertical and cross-section drawings of the route and middle of the route with the landscape.

7.21.- On the basis of materials research in the room especially the alignment lines on a map, the determination of the complexity level of the work will be proceed on the field and be planned for implementation.

b.- Inspection and route measurement at the site 

 B1.- Inspection
7.22.- The duties of inspection is to match the map with the field, redefining the route options have been studied on the map is possible to be done or not; adding the local plan discovered during the field inspection, preliminary selection of reasonable plan, discovery of relevant works, collecting opinions of local contribution to selecting the good routes.

7.23.- The inspection is conducted on all the plans proposed in Technical document; when doing the inspection, these should be done:

7.23.1-Studying the population status at two sides of the line (residential areas, large urban areas, industrial zones), the planning of local development, etc. ...

7.23.2.-Studying materials in place, the local materials production sites, the situation to transport to the route by road, rail and waterway.

7.23.3 .- Making the necessary documents with the agencies have works related to the route, the local opinion about the alignment and requirements on the route.

7.24 .- If the route needs to be inspected is the existing road, the inspection work is still carried out according to the contents as described above.
b2.-  Measurement
7.25.- The tasks of site measurement is preparing the topographic plan for the area intended to place the line and collect documents to compare and select an alternative route. The plans measured in this step are the selected plans through the research process in the room, inspected in the site and viewed by local authorities and relevant agencies. Beside main plans, need to measure local plans among those plans.

7.26.- Topographic plan is established basing on the centre line traverse of selected plan which was mapped out on the map. The piles of the traverse must adhere to the general direction of the design line so that the line drawing and line launching in the site are convenient and accurate.

           Rate of the plan is regulated as follows:
            - Difficult mountainous terrain drawn on the scale 1: 2000,

            - Normal mountainous terrain and dome-shaped hill drawn on the scale 1 : 5000,


-  Plain and hill drawn on the scale 1 : 10000.

7.27.- The measuring tools (for plan preparation) can use the simple or fine one depending on the topographic conditions and design technical levels, accuracy level will be depended on those tools. For the height measurement of slope line piles, it is requested to use the fine machine (to check the gradient)

7.28.- 
The proposed line must be met the specification which are regulated in the technical level, satisfy the requirements of geology, hydrology and project; be appropriate with the terrain the line passes through, constructed project, constructed planning and be convenient to upgrade the road in future

7.29.- To prepare the elevation plan of the line, the following tasks need to be implemented: the top location, angle measurement, detail pile distribution, the length measurement, the height measurement, cross section measurement .

7.29.1.- The top location: the tops of the line are determined basing on the slope line plan which are drawn the line .  During the line launching process for locating the top need to pay attention to determine the most suitable location of the line and meets above mentioned requirements.
7.29.2.- Detail pile distribution : it is requested to be: reflect generally the terrain along the line and two sides. In this stage, detail piles are temporary piles to establish the plan without long-term protection.
7.29.3.-Measurement of the angles and the height by using fine measuring equipment, 020 the theodolite THEO 020, leveller Ni 025 (or using equivalent accuracy machines). Requirements of measurement depend on the road grade way and comply with the article 7.30; 7.31 .
7.29.4.- The length measurement by using steel tape or asbestos fabric tape.
            Combining general measurement and detailed measurement one times to determine the km column, Hm column and the distance between the detailed piles.
7.29.5.- Measuring the cross section drawing at all detailed piles and top piles, can be measured by right angle A or by the theodolite. The measurement direction must be rectangular with the line centre, at top pile, measure following the bisectrix of the top angle.
7.29.6.- To create the conditions for current measurement and the line searching for the future measurement need :

(1) Distributing the line minimum 1m wider and hoe up the path 0.50m wide to mark the line  
(2) Bury the top piles  and hidden the top with permanent piles.

(3) Sketch the elevation leveling positions in accordance to the design profiles.   

7.30.- For the road of technical class 20-40-60 (and being management class IV - V ), the survey is executed as follows: 
 7.30.1.- Angle measurement : top angle is measured by the theodolite THEO 020 (or measuring machine with similar accuracy), each angle measures 2 halves of measuring round ( positive and glass convert), the error between 2 measuring rounds is not exceeded 1’. Noting the measuring direction note to avoid the confusion.
7.30.2.- Measuring the height by the level Ni 025 (or machine with similar accuracy) as stipulated  :

- General levelling measure 2times, one time for going and one time for coming separately to determine the back sight elevation, error is not exceeded the allowed error :

                                     fh   =   ( 50 
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      fh  =    error between 2 times of measurement in millimetres .               
   

      L   =   distance of 2 back sights in kilometre .

Back sight elevation is taken the state elevation, each 40 - 50 km must joint into the state elevation point from the III class up .                                                                                  

- Measuring the height of detailed piles only measure one time and close to the back sight with the error which is not exceeded the allowed error stipulated as follows: 
                                    fh   =   ( 50 
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                         (Significant of signs as above).          

Bench mark of the feasibility study stage is protected and achieved for the use of the next survey stage, the distance between two marks can be get with the even numbers from 2km to 4km so that the next stage is convenient if it is needed to place the supplenting back sight .

7.30.3.- The 50km up long lines, need to construct the IV class coordinating network with the maximum distance of coordinating elevation is 6km , minimum is 2km. the survey line must be binding and adjust the position of the line follow the net so that it is possible to insert the line on the traffic maps and current topography .

7.31.- For new built road with technical grade 60 - 80 and belongs to the management grade I - II - III;  as well as the grade of highway in accordance to the Vietnamese standard TCVN 5729-1997 (For existing road, it is decided to be or not to be surveyed under the coordinates).

These grade roads are mainly important  roads of the country, road is concerned to the construction planning as well as existing civil projects of other branches such as: electricity power, irrigation, etc, therefore the elevation plan of the line must attached to the national coordinates system X,Y, Z.

To reach this requirement, need to the plan construct control net system on the whole line includes: :

      - IV class coordinate grid,

      - Secondary Contol point .

      - IV class level network.

      - Technical grade level network .

7.32.- IV class coordinate grid is performed by the GPS technology with accuracy criteria in the coordinate plane system Gauss which are stipulated in the temporary regulation issued by the Cadastral Department in 1996 (see Appendix 6) 
7.33.- secondary Contol point is measured by electronic tachometer (Total Station) and reflector with fixed legs . 

          The electronic tachometers have the accuracy level as follows, are used to set up the secondary Contol point  :

   - Accuracy level of angle measurement: (  5".

- Accuracy level of length measurement: ( ( 5mm+3ppm x D).

           Basic parameters of secondary Contol point are stipulated as follow:
           - the length of edge of small net is not less than 80meters and not greater than 350 meters. The best is from 150m to 250m
           - Accuracy level of angle measurement : m (  (  5".

           - Accuracy level of edge measurement : ms/s  (  (  1: 8000.

           - Relative closing error of the traverse:     
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*  fx : closing error of increment , coordinate follows the axis x .

*  fy : closing error of increment , coordinate follows the axis y .

*  S : length between 2 points IV class GPS .

- Root mean square effort for angle measurement ( 10"
- Azimuth closure ( 20" 
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  (n is the angular measurement)
- point position error                   ( 50mm
7.34.- 4 class levelling network is constructed under the state standard .

           These coordinating elevation are or constructed independently or shared with 4 class coordinating elevation in the article 7-32. the 4 class coordinating elevation is measured under the method of geometrical levelling from the middle and under the chart of high coordination conduction on long line .

           Requested closing error of elevation: fh  (   (  20
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     (mm).

           ( L is the length of the measured road in kilometre )

7.35.- technical class levelling network is used the benchmark system DC2 and measured by the measuring machine under the method of geometrical levelling from the middle under the chart of high coordination conduction on long line  . 

          Requested closing error of elevation 
          Requested accuracy:   * Plain
 :
(  30
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    (mm).





      * Mountainous region:    
(  50
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    (mm).

           ( L is the length of the measured road in kilometre . ) 


In the case of slope topography (1 km must arrange >25 workstations), then:

Closing error of elevation is not exceeded  (  10 
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(in which n is the workstation in the measured line) 
c.- Project survey  

7.36.- Tasks of project survey is selecting design solutions for the project on the chosen alternative route which is selected, surveying other works (civil, military…) which are relating to the line and collecting data for design to prepare the feasibility study report.

7.37.- Tasks need to be done during the project survey process :

7.37.1.- Collecting necessary data for project selection and document preparation ( bridges, culverts, retaining walls, tunnels ...).

7.37.2.- Preliminarily determine the volume, location of small bridge, culvert and their aperture .

7.38.- In the project survey relating to the line need to pay attention to: 
7.38.1.- Statistic of foreground and underground works in the range from the line centre to each side from 20 – 50 meters (depending on the level of design speed) .         

7.38.2.- Big civil works such as school, hospital, post office, railway station, restaurant…, although they are out of the requested range of the article 7.38.1, but in the scope of the line plan preparation , it is needed to survey and shown in this document .
7.39.- Together with the survey for collecting data, documents, need to collect other necessary data for the preparation of the feasibility report such as :

7.39.1.- Data of building material supply capacity (in site as well as transported from another places to the site ).

7.39.2.- data of building material quarry, storage estimation, exploitation conditions, methods and transportation distance… If to be an exploiting quarry, need to collect documents relating to quality of building material, if to be unexploiting quarry, need to get the sample to perform this requirement.
7.39.3.- Data serving for the calculation of total investment capital .

7.39.4.- Data serving for the construction design .

7.39.5.- Ideas of local authorities and branches relating to the line in regard to the line , sections passing through the resident areas ...

d.- Submittals  

Completing the work, survey unit must provide the following documents:
(1).- General survey description of each plan with the contents regarding to: the line (horizontal alignment, longitudinal slope, cross slope…), engineering geology, hydrologic geology, project hydrology and hydrology along the line, capability of building material supply, construction conditions, advantages and disadvantage in the service, exploitation ...

(2).-  Documents of measurement survey of the line, project according to the alternative routes.
(3).-  Minutes of document acceptance .      

(4).-  Official letters are issued while working with the locals and relevant agencies .

(5).-  Elevation plan of alternative routes with scale 1:2.000-1:10.000  

         (as provided in the article 7.26 ).

(6).- Longitudinal drawing of alternative routes with scale 1:2.000-1:10.000 (appropriate with the scale of the plan ).

(7).-  Cross section drawing of alternative routes with scale 1:200 to 1:500 (the plain with scale 1 : 500 ; other terrains with scale 1 : 200 ) .  

(8).- Statistic table of coordination of surveyed points if performing the article 7.31

CHAPTER 8 – HYDROLOGIC SURVEY 

a.- Requirements of hydrologic survey along the line 
8.1.- Researching the records of hydrology, topography, geology along the line which were collected, evaluating the accuracy and level of details of the data and documents in comparison with the requirements of survey in the feasibility study step to prepare the supplementing survey plan to complete necessary documents of hydrology.

8.2.- Working with local authorities and relevant agencies to inspect and standardize the data and documents which were collected and supplement the missing data according to the tasks and contents are requested in the feasibility study step
8.3.- For each alternative route, the length of the line is divided into specific sections about the hydrological, geological regime which are related to the requirements of control altitude , the minimum road embankment height and the structure of cross section. For the sections which have the hydrological problem such as the sections of going along rivers, lakes, coastal areas, being affected by the irrigation works, hydroelectric, the sections of going through the hollow field areas need organizing the inspection in the field and the relevant agencies, local officials are invited to go with to contribute the comments on the alternative route and contents of hydrological data.
8.4.- Contents of hydrological investigations in the sections which are required road base altitude control to ensure the roadbeds not being flooded and stable hydrothermal conditions are:

- Investigating the highest water level, year of appearance, days of appearance and causes (due to floods, the operation regime of dam, or tides, etc...)

-
Investigate the normal water level and days of appearance of regular stilling water 
8.5.- The survey of water level is requested as follows:

- Points shall be surveyed: if the length of the surveyed line is less than 1 km, arrange for two sections of water survey; if the length of the investigated line is greater than 1 km, far from 1km there is one section of water survey.

- Water levels have been investigated by several sources and different people to compare the results.

- The minute of water survey must be formed as the prescribed form and signed by the investigators, data providers and confirmation of local agencies.

- Surveyed water level altitude must be measured by a theodolite or a gradienter  and unify the same altitude which is used for designed road.

8.6.- On the map designing alternative routes maps out the boundary line of watershed basin, the boundaries of unindation regions, areas of special hydrologic regime, symbolizing the basin area.
8.7.-  The documents of hydrologic survey along the line:

- For each alternative route, make a description report of the condition of the topography, geology, greens, meteorology, river regime, the influence of current irrigation works, hydroelectric power and expected to be planned in future planning to the control altitude of the roadbase  and the work of the drainage works. Providing control data on hydrology to the design altitude of the roadbase such as the highest water level, regular watershed level, time of unindation, etc. ...

- Map of alternative routes which have drawn the boundary line of watershed basin, the boundaries of unindation regions and mark the sections of water survey.

- On longitudinal section, draw the line of surveyed water level and mark the location of surveyed sections.

- The documents and data collected from books, the files, documents are provided by local agencies and authorities, official letters which were issued while working with relevant agencies.

- The investigation minutes of the water level throughout people (see form in Appendix 3.1).

- The notebooks recording the measurement.

b.  For small drainage works 
8.8.- Basing on alternative routes being chosen, double check and add to the locations where will place  the drainage works such as culverts and small bridges. On the drawing of plan and longitudinal section, marking the position of the drainage works and rely on the topographic map to localize the watershed area for each works exactly and symbolize the basins.
8.9.- Determination on the map (drawing alternative routes and location of drainage works) the hydrological and topographic characteristics of main stream, branch streams, basin slope under the methods and regulations as provided in articles from 3.7 to 3.9 of the pre-feasibility study: length of main stream, length of branch spring, slope of main stream, average slope of basin slope, slope of streambed at the position of the drainage works, area of marsh, lakes.

8.10.- comparing the results of the watershed area locality, the results of determining the characteristics of the basin, the streams which are mapped on the map with the actual situation in the site to fix errors and supplement the missing, not being mentioned on the map. In case of necessity, will investigate, measure additionally in the site.
8.11.- For each basin calculating the design flow for small drainage works should be performed the surveys in the site the geomorphological features of the stream bed and surface of slope.
8.12.- For the main stream: geomorphology characteristic of the main stream is surveyed from place the stream forming clearly to the position of the drainage works and evaluating the mean characteristic of stream and compare with Table 3.5.3 , Appendix 3.5 to determine the coefficient of roughness (drag coefficient) of the stream bed. Under the provisions of the standard for current flood flow calculations (22TCN 220-95), roughness coefficient of stream bed is determined based on the characteristics of the stream bed and flow. When surveying, investigating the characteristics of rivers and streams, need to explain below characteristics and prepare a summary (form in Appendix 3.3).
(1).- The width of rivers and streams in flood and dry seasons in the position of the drainage works (being measured on a plan, longitudinal section of road or in the site).

(2).- Rivers, streams, plains or mountains.

(3).- River, streams with the beaches or river, streams without beaches, the bed of river and streams are clean or has  a lot of grasses grown up or rocks blocking the flow.

(4).- Diameter of structural bean of the beds and beaches of rivers, streams (if any).
(5).- In flood season,  the water is clear or rolling with mud, gravel, the level of mud and sand is drifting more or less.

(6).- The regime of flow is relatively convenient, smooth or unsmooth.

(7).- River, streams with water flowing regularly or only has a cyclical nature which  only has water in flood season.

For branch spring, generally the geomorphologic characteristic of the stream bed is not requested.
8.13.- For the slope of basin: geomorphological characteristics of the slopes is surveyed on the entire surface of slope to determine the coefficient of roughness (drag coefficient) of the flow in table 3.5.1 and 3.5.2 of Appendix 3.5. When surveying and investigating, need to explain the following characteristics:

 (1).- The situation of trees, grass on the surface of basin: sparse, normal or dense; kinds of plant that cover the surface of basin;
(2).- Structure and characteristic of the surface of basin: the ground was plowed or not plowed; flat or more uneven gibbou; the ground was leveled, compacted or treated with the types of cement concrete, asphalt, stone or the ground in its natural state.
(3).-The rate of housing area occupied in the basin.
(4).- The area of ​​ponds, wetlands in the basin and determine their distribution (half of the upper, half of below or in the middle of basin).

Area of lakes, wetlands, houses occupying on the basin can be determined on a map or by inspections, estimation that are not required to measure exactly in the site .

(5).- Structure of the basin covered soil: on the surface of basin, choose from 3 to 4 typical locations and each location taken the soil samples at the depths of 0.2 - - 0.3 m beneath the grass to determine ground level according to below classifications or as per Table 3.5.1 of appendix 3.5 for results of penetration rate of the soil.
8.14.- The investigation of water level:

- The highest flood water level, of the second, of the third, and years of appearance of the survey flood.
- The average flood water level.
- The water level in the dry season.
- Investigating the flood regime (period of coming flood , withdrawal, floating objects, speed of flowing water, stream morphological changes in the area of project; relationship between water level and flow of the hydrological stations (if any).
When investigating the water level must comply with the provisions prescribed in the article 8.5 - Application for the road sections and the instructions in Appendix 3.2.
8.15.- Measurement of the cross-section of streams in the drainage works suit road cross-section at the position of culvert:
Cross - sections of streams in the drainage suit is drawn basing on the documents of center line leveling in the site if there are sufficient data measured at the piles of stream cross-section topographic. Otherwise the measure in the site shall be performed. 

Cross section of stream in the drainage suit is mapped with the scale  1/100 ( 1/200 , recording the altitude of survey water level

 8.16.- hydrological survey for the works of special hydrological regime.
- For drainage works which have special hydrological regime also need to survey as provided in the article 8.13 and 8.14. Besides, need to add special hydrological regime.

- For the river which is affected by backwater of other river or tidal influence.
Determinating the highest backwater level, rate of river elevation and water withdrawal rate for one hour or a day when the water is up and down.
The effect of backwater from the downstream of works, measure the distance from the position of project to the end of the furthest backing position on the map.
- For drainage works located in th upstream or downstream of dams:
• Determine the distance from the dam location to project location.
• Collect data and documents in the design agencies and management of dams regarding to the structure, crest elevation, water level and frequency of design, operation system.
• The situation of bed scour, alluvium before and after the construction of dam and their effects to bridges and culverts on the road.
• For drainage works crossing the channels, irrigation ditches.
• Liaise with agencies of design and management of ditches to collect the following documents: cross section of ditches, water level, design flow, the highest water level, normal water level, speed of flowing water, the plan of the ditch line of the position of  the drainage crossing the ditches.
If the relevant authorities do not have all above mentioned documents, must be surveyed, measured in the site.
8.17.- Topographic measurement and drawing of the plan for drainage works only carry out for special projects and as requested by the design agencies (see the article 10.13 - engineering design).
8.18.-
documents of  hydrological survey for the small drainage works.
- For each alternative route, preparing the description reports of the survey, measurement and hydrologic and topographic survey of drainage works. Providing sufficient data for the calculation of flow, aperture of the drainage works.
- Official letters were issued while working with local authorities and relevant agencies; documents and data collected on designed river hydrological regime, the projects of dikes, dams and canals of irrigation works, drainage works are being used near the design road.
- The data and document of the additional measurement, surveys in the site at the position of the drainage works.
- A map of watershed basin locality on the drainage works which indicated clearly the location of works, the distribution of lakes, swamps, the effect of backwater by the tide, by other rivers or dams (if any ), the basin must be signed in order 1.2 ...
- The survey minutes of water level (see the form in Appendix 3.2).
- The summaries of water level surveys along the line and water level at the drainage works (Appendix 3.2), geomorphology and topography characteristic of the stream (Appendix 3.3), geomorphology and topography characteristic of the basin( Appendix 3.4).
CHAPTER 9  -   ENGINEERING GEOLOGICAL SURVEY 

9.1.- Engineering geological survey of the project for preparing the feasibility study report must be executed on all proposed plans, in which it is necessary to focus on the most feasible proposed plan. The below volume of the engineering geological survey is fixing for proposed plan as mentioned above. For minor plan, need to consider reducing accordingly (see the instructions in Appendix 4).
a.- Engineering geological survey of the project for the road base

 A1.- Type of conventional roadbase
9.2.- Survey, drawing of project geology for conventional road base carried out on a large band, towards each side 25-50 meters wide on topographic map from 1/2.000 to 1/10.000. Contents of investigation, measurement should be shown on the above scaled map 
9.3.- Tasks of project geological exploration are carried out as follows: 

- For the earth bank is a new – built road section, every 1km laid out at least one borehole with the depth from 5 to 7 meters. In the case of complex project geological conditions, the distance of bore hole can be reduced, particularly it is proposed by the Chairman of the service to the Owner to make the appropriate decision.
- For the excavation: In areas of simple geological con, every 2km laid out one bore hole with the mean depth of 5 meters. The depth may vary depending on the thickness of the cover. In areas of complex geological conditions, this distance may be shorter. In all cases, need to assess the reinforcement level of the basic rock lays to make the basis for designing suitable slope of excavation. 
A2.- Type of special road base
9.4.- A special  road base is the road with soft soil. After normal drilling, and find out the soft soil, proceed to localise and lay out the bore hole on the centre line with the distance from 250 to 500 meters (can add reconnaissance points such as: flange cut, through, etc… but not get test sample. No drilling on the cross section.
9.5.- The survey of excavation or embankment bed, meet the dynamic geological phenomena, need to add a volume of the hole so as to appropriate and have enough documents to evaluate their bad effect to the fixed conditions of the line. This process is not specified in detail, the added volume will be decided by the Chairman of service. Combining drilling with methods of site test such as statics penetration, flange cut. Specific volume will be proposed by the design unit and the Owner’s approval.
b.- Engineering geological survey for culverts 
9.6.- The engineering geological survey for culverts of this phase survey is not performed. Using documents of road base engineering geological survey for culverts. So when laying out the bore hole of road base need to combine with the locations of culvert in order to use these documents. When preparing the longitudinal section of project geology for the line need to pay attention to the location of culvert and report of project geology, when explaining according to the km, need to evaluate the project geological conditions at the culvert location, consider that it is interpolated from the project geological documents of the road base.
c.- Engineering geological survey for small bridges   
9.7.- For each small bridge, need to arrange two bore holes at the two positions of abutment. The bore hole depth to the hard ground stratum (about 15 to 30 meters depending on the complexity of the stratum). In case, rock is exposed clearly, only investigate, survey combine with simple tools to determine efflorescent altitude and other factors and get the sample of soil and rock, etc. .. All these tasks must be sufficient to provide for technical design preparation.

 . 
d.- Engineering geological survey for large and medium bridges 
9.8.- For each large and medium bridge, need to lay out 3 bore holes (combine with SPT). Positions of these bore holes must be divided on the cross-section of river. In case, project geological conditions of both sides is different, can lay out bore holes deflecting and decided by the Engineer of service. The depth of bore hole from 20 to 40 meters and meet the bearing stratum and basic rock from 3 to 5 meters. 
9.9.- The bearing stratum is defined as the soil horizon with N = 50. Can also determine the bearing stratum is sand and gravel, gravel, stone, or other type of binder soil the state of hard plastic, semi-hard or hard. For each large bridge need to arrange 3 boreholes (combine with SPT) on the cross section of river in the proposal plan. The position of bore hole is also specified as for the medium bridge. For other comparison plans, depending on the project geological condition to arrange the bore hole in order to have enough documents to compare. Depth of bore hole for large bridges from 30 to 50 meters, 90 meters for special which are depending on the project geological conditions. The necessary and sufficient conditions to finish the bore hole are also stipulated as for medium bridge 

e.- Engineering geological survey for places of dynamic geological phenomenon   

9.10.- In this stage the engineering geological survey at the position of dynamic geological phenomena is not carried out. To assess the stability condition of the line as well as to learn about the nature of this phenomenon need to combine borehole with the surveys of geological  measurement  and was fixed in the survey volume of work item from the article 9.2 to the article 9.9. 
g.-Engineering geological survey for building material quarries 
9.11.- Depending on the line length as well as the scale of project, defines the quantity of the building material quarries which are need to survey. Dividing into 2 kinds of quarry: quarry in exploitation and quarry is not yet exploited yet. Quarries of building material include : stone quarry, gravel quarry , filled soil quarry are used for all construction projects .
9.12.- For exploited quarry, need to determine the location, distance of quarry to the line, scope of exploitation , facility conditions, supply capacity, price, quality, reserves. Above mentioned data must be shown in the official letters.
- For undeveloped quarry need to sketch the location of building material quarry (or establishing the plan of quarry location), determine the transport distance, reserves and quality basing on the result of sample test. At each quarry position, get one sample of stone, filled soil or gravel.

All survey results must be shown in the document of building material survey 
h.- Sampling and test of stone and soil  

9.13.- For the road base, depending on the prototype  and identify property of the soil, need to test with the sample quantity which is sufficient for document revision. The physico-mechanical criteria is determined includes:  humidity (W%), grain composition (p%), natural volumetric weight(((), density ((), soil liquid limit, angle of interior friction((), cohesion (C), compressibility coefficient (a), consolidation coefficient (Cv);angle of rest when soil is dry and wet, the lowest and largest void ratio of the soil, remaining derivation criteria are calculated from the test criteria .

- For bridge, use the quantity of sample which are got to test with the criteria as for the road base and supplement the test SPT for medium and big bridges.

-  For building material need to test the following criteria:
- For filled soil and gravel soil: W%, P%, (  , soil liquid limit, compaction ((c max, (c  min ), CBR.

For stone: petrographic composition, volumetric weight, density, extreme compressive strength when being dry and wet, coefficient of malaxation, adhesive strength, abrasivity Los Angeles, Soundness.
i.- Revision and preparation of survey document 
9.14.- + Revision and statistic the physico-mechanical criteria of the soil are performed as per the current process .

+ the survey document includes: borehole cylinder, cross section and longitudinal section of the project geology, statistic documents of physico-mechanical criteria according to the layers, description of geology according to kilometre and general description .

Form and contents of document must comply with the current form.
CHATER 10  -  ECONOMIC SURVEY 

10.1.- The purpose of economic survey is collecting relevant documents as the basis for:

- Forecasting the demand of transportation of the projects;

- Evaluating the feasibility of the project;

- Selecting a class of road and main technical standards of design road;

- Proving the theoretical soundness of the construction sequence or phasing of investment which is consistent with the demand of transportation;

- Assessment of economic efficiency and financial efficiency of the project;

10.2.- The economic survey includes the following:

10.2.1.- Investigation of socio-economic situation and the situation of transportation :

 (1).- Determination of attractive area of the project (or area of economic survey);

 (2).- Data collection to assess the economic activities of the attractive area on the range:
- National,
- The sub region the line passing through,
- The provinces the line passing through,
(For small and medium size projects - provincial roads, district roads - the scope of data collection is limited within the sub-region or the province).
The time for contents of collection and evaluation of data which requests at least five consecutive years of the past since the base year (a base year is the year performing the survey).

10.2.2.- Investigation, collection of welfare targets, macro economy of the country, sub-regions, provinces:

- Population,

- Labor,

- GDP and growth rate,

- GDP structure,

- GDP / person,

- Value of exports

- Value of exports / person,

 10.2.3. - Investigation of the activities of major economic branches:

- Agriculture, forestry, fishers,

- Industry, construction,

- Services, trade,

 10.2.4. - Investigation and evaluation of the activities of transport in attractive areas of the project:

- Road transport,

- Railway transport,

- Transport of river way, seaway

- Transport of airway,
10.2.5.- Investigating major difficulties affecting the transport capacity of road in the study area (lack of roads, the direction of existing road is sensible, poor road’s quality ....).

10.2.6.- Investigate, collection of data on the socio-economic development in the 10-year period, 20-future year (base year is the year the road is expected to be in exploration).

    (1). - Orientation of socio-economic development needs to investigate on the range:

- Country,

- The sub-region,

- The provinces.

    (2).- The macroeconomic target of:

- Country,

- The sub-region,

- Province

(For small projects, the scope of investigation as provided in item 10.2.1).


 10.2.7.- Investigation and collection of the costs to calculate the benefit of the project:

- Time cost of passenger according to the type of vehicles the passengers use: cars, buses, motorcycles,

- Time cost of types of motor vehicle (motorcycles, cars, buses, trucks).

- Vehicle operation cost (VOC) of types of vehicle (motorcycles, cars, buses, trucks).

The value of the investigation costs are determined for the roads when the project is not yet formed and when the project is formed.
10.2.8.- Investigation of transport cost for passengers and cargo of various types of transportation in the project study area, for the cost of sea freight, airfreight which are requested to  investigate when these types of transport relating to the projects.

 10.2.9.- For the project of renovating and upgrading existing roads need to be surveyed for the following data:

- The traffic flow of current year means the year is being performed the survey,

- The traffic flow of years in the past,

- Traffic accidents of current year and years in the past.

10.3.-  Completing the economic survey, shall provide following documents:   

(1).- General description of the performance of economic survey.

(2).- Documents, data of socio-economic situation and transport situation. 

(3).- The data of macroeconomic target and the activities of major economic branches .

(4).- The activities of transport on the line. (Railway, sea freight, road, airfreight).

(5).- The planning, the socio-economic development of the future years.

(6).- The data of traffic flow, data of traffic accidents .

(7).- Rate of transport.

(8).- The vehicle operation costs, time costs for passengers and vehicles.

CHAPTER 11   - ENVIRONMENTAL SURVEY 

11.1.-
The purpose of the environmental survey for the feasibility study step is analysing, evaluating the situation, environmental resources of the area where the line passing through from which to draw the features of the environmental status, and also determine the environmental sensitive locations throughout the project.

11.2.-  Collection of data

11.2.1.- Collecting the planning of socio-economic development of the province relating to the project (if this data is available in the pre-feasibility study step, re-correct the results which are collected).

11.2.2.- Collection of maps, documents, and project schemes of the project.
11.2.3.- Collection of the documents of branches (electricity, irrigation, museums, conservation, geology, meteorology, hydrology ...) which are relating to the project.

11.2.4.- Collection of information of environment in the Department of Technology - Science and  Environment of the province relating to the project.

11.3.- Tasks of site investigation

11.3.1.- Characteristics of natural conditions of the project area including:

-  Characteristics of land and situation of land use,

- Topographic characteristic,

- The climatic conditions,

- Hydrologic characteristics,

- Qyarryral resources and building materials,

11.3.2.- The traffic conditions of lines along the project.

11.3.3.- The historical monuments, the landscapes, the national forests.

11.3.4.- Situation of fauna-flora (both terrestrial and subaqueous)

11.3.5.- The situation of the population and economic activities of residents 
11.4.- Tasks of measurement survey for the site 

11.4.1.- Measurement position

To get the data of the environmental situation for the project, shall inspect along the line to allocate the environmental survey points at a distance of 30-40 km for a position.

11.4.2.- At each survey location needs to measure for getting the parameters of the environmental quality when the project.has not been performed
(1).- The quality of air environment with targets of measurement

                  - The concentration of dust,
                  - The concentration of CO, NO2, SO2, Pb, TSP.

(2).- The level of noise

Observation of actual noise levels in the survey points  during the period from 8 am to 16pm at a distance of 2hours/times.

(3).- The effect of vibration

Measurement to determine the level of vibration on the road when having the operation of the vehicle.

(4).- The quality of water 

There are two types of water to be sampled to determine the water quality are:

- Surface water,

- Groundwater.

Results of water quality are determined through the experiments with the targets as requested by the Vietnamese Environmental Standards.
(5).- climatic conditions

The criteria to be surveyed include:

- Wind direction,

- Wind speed,

- Temperature,

- Moisture.

Time of measurement is four times a day from 8am to 14 pm.

11.5.-  Documents of environmental survey submitted includes: 

          (1).- Documents are requested to collect as provided in article 11.2.

          (2).- Documents are requested to investigate as provided in article 11.3.

          (3).- The documents of survey, results of measurement, tests of environmental quality of air, noise, vibration, water quality, and climatic conditions.

(4).- General report of the results of collection, investigation, measurement, and conclusions of the  environment situation of the project area.

THE FOURTH SECTION 

SURVEY FOR PREPARATION OF ENGINEERING DESIGN (AND CONSTRUCTION ENGINEERING DESIGN)

CHAPTER 12  -  LINE SURVEY  
12.1.- The tasks of the survey to prepare engineering design is collecting necessary data to make technical designs and cost estimation

Technical survey is carried out on the basis of the feasibility study report which has been approved.

The work is performed in this step includes:

    (a) Preparation.

    (b) Line survey.

    (c) Line survey from special areas.
    (d) Survey of works relating to the line.

    (e) Survey of small drainage works.
    (g) Collecting data to make construction design and cost estimation.
    (h) Preparing necessary agreement official letters

    (i) Preparing documents of survey.
a.-  Preparation

12.2.- Contents of preparation include: 

(1) Study carefully the approved feasibility study report and approval of investment tasks of the project, research documents which were previously surveyed and fully updated new arising data from the planning of central and local authorities relating to the line.

(2) Learning about and review documents of coordinates, the altitude, the climate, hydrology, geology, the river class  and the situation of old works (if any).

(3) Planning for implementation.

b.- Survey of line through common area 

12.3.- When carrying out the detailed technical survey of the line, need to proceed the following tasks: 

(1) Review carefully the approved line at the feasibility study report step; revise the sections which are considered to be necessary.

(2) Determining and consolidating the line at the site: launching the line, angle measurement, bend driving, detail pile distribution, the length measurement. (This measurement must bind and adjust with the secondary control point which is available along the line, if any). 

(3  Levelling.

(4) Preparing the plan for special area.

(5) Collecting data of hydrology for drainage design 

(6) Geological investigation along the line 

(7) Special investigation for areas of poor foundation geology.
(8)  Investigation in details of geology and hydrologic-geology for sections which being possible to lose the foundation stability (erosion, collapse slides, falling rock, karst, mud and rock, etc.  
(9) Collecting data of designing for culverts and small bridges design 

(10) Exploration, surveying, collecting data of the material field qyarrys, the source of materials needed for construction of roads and bridges which have been proposed in the previous survey steps as well as qyarrys, the source of material are newly found out

(11) Collecting data of unit prices of construction materials, construction equipment ... weather and climate for preparing the construction design and cost estimation.

(12) Getting the consent of the government and local authorities on the line and design solutions.

12.4.- Before starting the measurement, need to check carefully the designed line on the plan and longitudinal section with the site, check the control points and the peak positions, proposing the revision if necessary.

12.5.- When routing, located peak positions in the feasibility study step is considered and adjusted if necessary.

After fixing the peak peg, markers of peak pegs are buried. They shall be outside the construction area and together with the peak peg form a triangle. Sides and angles of this triangle and the angle formed by the triangle and the route shall be measured. The triangle shall be drawn and noted with sufficient information in the site plan.

As for route with space and levelling control networks, the route peal shall be established from bench marks of the second traverse net. Traverse line of these shall be measured and adjusted from the second traverse net and the two original sides are from the second traverse net. Length of single-track line shall not exceed 2 km with drawing scale of 1/2000 and 4 km with drawing scale of 1/5000. The required accuracy is as follows:

           -    Relative misclosure:    
1/ 2000

-    Azimuth closure:

30" 
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  (n is the angle measurement)

-    Point position error:       ( (  100mm
12.6.- Measurement for peak angle shall be made by theodolite THEO 020 (or equipment with similar accuracy). Each angle shall be measured in two halves positive sets and reverse, with error between the two sets not exceeding 30 ".

12.7.- Curve closure: All the peaks shall be curve closed according to the Design Procedure. Radius figures for curve closure shall be in accordance with the design figures in site plan of the feasibility study, and can be changed if necessary to meet the terrain requirements as long as they follow the standards of road grades.

During TKKT, it is necessary to set up major pegs of the curve: head, tail, bisector – with single curve, and additional head and tail pegs connecting with the trasition curve.

In construction engineering design, besides above mentioned pegs, detailed pegs of the curve shall be buried with the distance between of 20 m.
12.8.- Detailed pegs in the straight line aim to reflect the terrain and serve the road bed bill of quantity. When making TKKT, the distance between pegs shall not exceed 40 m for plain and low hills and 20 m for mountainous areas. For construction engineering design it shall not exceed 20m for the first group and 10 – 20 m for the latter group. 

12.9.- Levelling shall be done twice, the first general levelling for bench marks and the second for details.

On the basis of old levelling bench mark from NCKT, more bench marks shall be added to ensure the distance of 1-2km between two bench mark whether they are old or new. They are located near bridge and sewage works, and excavation or embankment, etc.
General levelling error for bench marking:

                                            fh   =   ( 30 
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          Detailed levelling error:

                                          fh   =   ( 50 
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(fh  =  error between two measurement, mm )

( L = distance between two bench mark, km )

( detailed measurement shall be read twice with error not exceeding 10 mm)

As for route with space and levelling control network, levelling benchmarks and general levelling shall not be done.

12.10.- Length measurement shall be carried out twice with measuring tapes or asbestos tapes, first general measurement to set up Hm and Km pegs, detaile measurement to define distance between detailed pegs.

         General measurement is done twice, with error between the two measurements according to regulation:

                                         fl    =  1/1000 L
         First detailed measurement to engage to the Hm, Km pegs with the following error:

                                         fl  =   1/500 L
          fl   is the allowable error, m.

          L is the length of measurement, m.

Length measurement shall be done in a horizontal surface. If the measuring tape is manipulated close to the ground, the measurement range shall be adjusted into horizontal direction.

Length measurement crossing the valleys or rivers shall be done with trigonometric method.

Note: If there are tachnometers, they can be used for length or levelling measurement if necessary.

  As for routes with space control network, length measurement must follow article 12.5.
12.11.- Cross-section measurement may be done with A-ruler, theodolite, level. Minimum measuring scope must ensure the design limit of road bed frame (embarkment or excavation) and road-related works as well as the site clearance limit.              

Measuring direction must be perpendicular to the route central line.

c.- Route survey in special area
12.12.- As for area requiring special design, levelling site plan must obtain scales of 1/500-1/1000, or even 1/200, contour line of 0.50-1.00m. The scale depends on complexity of the terrain and request of the design works.

12.13.- Places require levelling site plan:

     + avalanche area.

     + erosion area.

     + steep gradient with minimum radius.            

     + area requiring line ditch design.

     + intersections or merging with other roads.

     + active erosion gap.

     + alluvial cone (area with drifting sludge or stone).

     + snake curve design area.

     +casto area (caves).

     + swamp (needs special design).

12.14.- Usage of equipment is dependent on characteristics of the terrain and work load for levelling site plan. Measuring equipment is selected based on price, duration and availability 

12.15.- In the site plan for cross connections (intersections and merging) with railways or other car roads, details like angles formed by the two routes, railway bed, road bed, elevation of shoulders and rail ball, and others shall be noted. Scope of the plan must be sufficient for design tasks (cross connection should be pictured if possible).

12.16.- For areas of avalanche or erosion, besides levelling site plan, it is necessary to pay attention to the following items: 

  +  conditions causing buckling of the mountain slope (geology, hydrological geology).

+  determination of appropriate by-pass scenario.

+  collection of data on construction types and necessary quantity to ensure the continuous and safe traffic in the buckling mountain slope (defining of those is based on the site observation and natural surface study, and occasionaly drilling).

12.17.- When the route passing mudrock flow, one of the following solutions can be used:

 + lay the route above the alluvial cone.

 + lay the route under the alluvial cone (select an appropriately flat of the cone).

 + make a tunnel inside the alluvial cone.

Solution depends on the road grade and result of economic-technical comparison.

12.18.- When the route passing active casto phenomenon, by-passing should be carefully studies and described and proposed with necessary technical solutions.

12.19.- When the route passing salted ground, ground base and soil for embankment shall be studies to draw out conclusions on usage ability.

In case the road surface obtaining organic binder, it is necessary to examine the salt fraction to know about corrosion ability of salted ground to the road surface serving the decision to use this soil or not.

12.20.- When the route passing flying sand area, pay special attention to the natural characteristics. In general, the route should aavoid the active flying sand area. If not possible, study the popular wind direction and level, sand constitutional characteristics to propose suitable solutions like increaseing the road level, growing trees to prevent wind.

12.21.- When the route passing soft soil area, detailed levelling site plan shall be made with description on exploitary boring and illustrational photos. Results or topographic and geologic surveys shall be used to select appropriate route and propose feasible design solutions.

12.22.-  In case it is necessary to design tunnels, surveys (geology, hydrogeology, hdrology) shall be worked according to a separate documents from this Regulation.

12.23.- Route passing the plain should pay attention to influence of hydrologic, hydrogeologic conditions along the route. Propose solutions ensuring good drainage ability for the road bed like increasing road level or making ditches in the two sides of the road, or collecting road…to decrease the water level that is negatively influencing the stability of road bed.

12.24.- For route survey in cities, and towns:

12.24.1.- Study maps at big scale of route area to make baseline for measuring and surveying later on. The baseline should be in parallel to the design center line and located in a ground which makes it easy for measurement, route survey and other works of designing. Some locations can be selected as baseline like: pavement edge, meridans, road surface edge…         

12.24.2.- In the baseline, bury frame posts with distance of 20m, 50 m between each other depending on the complexity of the terrain.

12.24.3.- At each frame post, measure the cross section which is perpendicular to the baseline if this is parallel to the center line. If the baseline is not parallel to the center line, measure with a angle formed between any line to a baseline so that the cross section is perpendicular to the center line.

12.24.4.- Make space and levelling control network according to articles 7.30 to 7.34. Frame line points must follow article 12.5 too. 

12.24.5.- To make it convenient for design, it is necessary to provide the following drawings:

 (1) site plan scale 1/500 or 1/1000 with:

- coordinates, level corresponding to the coordinate system and levelling system of the route area.

- baseline.

- existing road shape (surface, curb, pavement, meridans, etc)

- construction border and existing houses along the road.

              - intersections.

              - collecting pit and manhole system.

              - position and figures of exisiting coordinate and levelling network.

              - green tree line.

              - bore hole and pits.

              - telephone, lighting posts and high voltage line towers..

(2) 
site plan scope 1/200-1/500 fully describing underground works with location, depth, sections and conditions. This information can be found in urban community work management unit in combination with site investigation.

(3)  Sectional view along existing routes with height scale 1/100, length scale 1/1000.

d.- Survey of route-related works        

12.25.- Route-related works includes houses within construction area, power towers, pipelines (water supply and drainage, oil and gas transmission) material occurrence, service works for road and traffic, etc.
12.26.- Houses in the construction area shall be measured and described accurately on the site plan, and listed by categories (table 1).
12.27.- Telephone and lighting posts, high voltage power towers, bench mark, mineral bore hole, and others within 50 m must be measured with their distance to the center line, described in the site plan and listed (table 2).

                         Table of houses along the route  

                                                                                                           Table 1

	
	Left side
	Right side

	Station
	Type
	Dimension                                                      (m2)
	House owner
	Distance to the route
	Type
	Dimension                                                      (m2)
	House owner
	Distance to the route

	Km2+100
	brick
	45.0
	Mr. A
	30 m
	Hut
	30.0
	Mr. B
	15 m


                     Table of power towers and other posts 


Table 2

	
	Post
	Distance to the route
	

	Station
	
	Left (m)
	Right (m)
	Management unit

	Km2+400
	High volateg
	20
	10
	The city power department


12.28.-  Oil and gas transmission pipes within 50 m to the road (and 100m to the big bridge) shall be described in the site plan and table 3.

                                                                                                          Table 3

	Station
	Pipe
	Size
	distance
	Note

	
	
	Diameter (mm)
	pressure kg/cm2
	 (m)
	

	Km6+150
	Oil transmission
	200mm
	25kg/m2
	100m
	Go in parallel with the route


12.29.- Underground works consists of underground sewage, cables, telephone lines, etc.

If there are aboved mentioned works in the construction area, they shall be investigated and summarized in table 4. Investigation shall be done in cooperation with works management unit to find out more information and solutions. Questions shall be reported for later resolution.                                      

                                            






Table 4.

	                  Station
	Works type
	Distance to the route 
	depth
	Management unit

	
	
	Left (m)
	Right (m)
	(m)
	

	km2+ 500
	sewage
	20
	
	1.5
	Urban works management department

	km3+400
	Info cable
	
	5
	1.2
	Electricity beaurauce


12.30.- Service buildings for roads and transportation like terminals, petrol stations etc shall be surveyed according to separate procedure depending on their scope.


Following documents shall be provided for road survey:

(1) Levelling site plan for the construction area, scale 1/ 500 ( 1/1000.

(2) Survey on sources of water supply and sewage, and electricity, etc.

(3) Survey on buildings in the neighbourhood of the construction area.

12.31.- Survey on fields, gardens and trees in the two sides of the route, within 50 m from the center line for communes and towns, and 100m for others as in table 5.

                                                                                                        Table 5

	
	                  Left side
	     Right side
	

	Station
	Distance
	Type
	Distance
	Distance
	Note

	Km1+400
	  0 ( 50 m
	Two-season field
	0 ( 50 m
	Field
	

	
	15(50 m
	Trees for wood
	
	
	


e.-   Survey on small drainage works
12.32.- Small drainage works consists of different types of sewage, bridges shorter than 25m, penetrated road bed spillway etc. Locations of these works shall not be bounded by any combination between site plan and longitudinal section of the route.

12.33.- Survey on small drainage works aims to define the works positions, expected type and collect necessary data for hydrological and hydraulic calculation.

12.34.- Selection of small drainage works depends on the specific condition of the area.

  Determination on selection of bridge or slab or circular culverts bases on the following factors:

                   - discharge flow.

                   - height of embankment.

                   - flow characteristics.

                   - characteristics of drifting objects and mudrock flow.

                   - requirement of water navigation.

12.35.- Inlet unsubmerged or submerged or with pressure culverts shall be used.

   Pressure culverts shall be used for following situations:

(1) Embankment is high enough in correlative with design water level of the culvert.

(2) water is allowed to be accumulated at the upper section of the sewage.

(3) Road surface is wide enough to prevent the road bed from penetration.

(4) Attention to the consolidation of sewage upper and lower courses.

12.36.- Opening and flow condition in the sewage shall be defined by hydraulic calculation.

12.37.- Penetrated road bed shall be used only for roads of low grades, small flow and fewer sewage sludge. Materials comprise of big stone with identical size. The foundation shall be reinforced if necessary. The level is defined on the basis of penetration area and allowable height of the road. Back water level in the upper course shall be at least 0.30 m lower than the road bed.

12.38- Spillway is allowed to be constructed in the low grade roads with small flow; it is normally combined with slab or circular culverts.    

12.39- At the drainage works positions, if the flow is complex, it is necessary to make levelling site plan for alignment design, carefully survey hydrological and hydrogeological conditions to select appropriate foundation and material for consolidation of the bed, etc.
g.-  Collect data to make construction management plan and cost estimates
12.40.- During survey, collect sufficient data to make construction management plan, cost estimates and other procedures for approval of the design.

Collected documents shall be used to describe the characteristics of surveyed area and suitable road construction organization.

12.41.- Necessary information includes:

(1) When the construction can be implemented and for how long.

(2) Expected completion time for main components.

(3) Number of working days and obstruction time.

(4) Construction and management areas to build site huts and stores.

(5) Residential area along the route, labor force, living conditions for workers during construction.

(6) Local unit price and allowance.

(7) Expected material supply sources.

12.42.- Following issues shall be studied to prepare for the construction management plan:

(1) Expected main and intermediate construction resources.

(2) Material terminal storages.

(3) Selection of local construction materials (stone, sand and pebbles) on the basis of:

(3.1) Location of occurences for soil, stone, sand and pebbles and the posibility to expand the capacity.

(3.2) Reserve and quality of construction materials and usage capacity.

(3.3) Other material types.

(4) Find manufacturing factories of components and semi-products like brick, lime, tiles, and potentiality of signing the contract.

(5) Compensation cost for land occupation.

(6) Location of material storages, distance and transportation to the site.

(7) Length of service road and expected construction quantity.

(8) Posibility of electricity use of the closest station and ability to connect to the network.

(9) Cross connection with info and high voltage power lines; quantity and cost for compensation if moving is required.

(10) Water supply conditions (source, quanlity and transport distance).

(11) Potentiality to use unskilled labor for simple tasks.

h.- Make necessary agreement documents
12.43.- It is necessary to make agreement documents to prove that the route plan, design solutions are appropriate, expected material sources are acceptable.

  To proceed the agreements, survey and design unit shall present the selection of route, reasons for usage or moving houses and other community facilities. Local authorities and relevant agencies shall comment in written with signature of the Chairmans and stamps (if available).

12.44.- Issues to be discussed with local authorities and relevant agencies:

(1) Location of the route in the locality.           

(2) Intersections with railways and related issues.

 Agreements with railway agency shall be made in written, including:

+ permission to cross the railway.

+ Future plan of the railway (location change and scope of the existing rails).

+ possibility to change longitudinal sections (due to road level raise).

+ other related contents.

(3) Design solutions for routes coincident with the local streets shall meet the city planning (including towns recognized by the Government).

(4) If the route follows streets with underground works (water pipelines, info cables, electricity lines, etc), it shall be discussed with relevant agencies in written.

 (5) Land occupation shall be discussed with local authorities.

(6) The use of material occurrence shall be discussed with local authorities (or management unit of the occurrence) o:

+ exploitation site.

+ rights and responsibilities of parties.

Agreements shall be written for information of the project approval unit.

i.- Submitals
12.45.- Following document shall be provided at the end of surveys for engineering design (and construction engineering design ):

(1) General description on route survey (with attention to difficult and partial complex sectiosn).

(2) Description on geotechnical survey.

(3) Description on hydrologic survey.

(4) Description on construction material concurrence.
(5) Route levelling site plan scale 1/1000 - 1/2000 (with sufficient terrain, topography, locations of levelling bench marks, and coordinates, etc) following the route direction originated from the left.
(6) Levelling site plan of works including difficult areas, intersections between design route and other roads, etc (correlative to the general route direction)

(7) Sectional view along the route with different scales (1/1000 - 1/100 or 1/2000 - 1/200) obtaining geological sections, investigated and design water levels according to frequency of the road grades.

(8) Horizontal sectional view scale 1/200.

(9) Map summary interception areas.

(10) Table of flow and width of small drainage works.

(11) Sumary marker posts, and coordinate table of posts if the survey is done on coordinate system (to be able to restore the missing posts in the future).
(12) Site plan spreading locations of construction material concurrence and expected distribution.

(13) Sumary on occupied fields and land.

(14) Sumarry on houses and works need to be moved.

(15) Sumary on quantity of tree logging and sod stripping.

(16) Levelling bench marks.

(17) Intersections.

(18) Drainge works.

(19) Expected locations for construction of houses serving the work.

(20) Marker posts, survey rods, signs which are existed or need the replacement or supplement
CHAPTER 13  - HYDROLOGIC SURVEY 

a. For the line

13.1.- Studying the design of the alternative route which is selected in the feasibility study step (longitudinal section, the plan of drainage works, etc..), The surveyed, collected documents, assess the details, accuracy above documents and compare them with the requirements of surveying and measurement in the technical design step to plan the additional surveys, completed document, necessary hydrologic data .

13.2.- Basing on the hydrologic survey plan which was prepared in the technical design step, working with local authorities and relevant agencies to inspect and re-standardize the collected data and documents in the pre-feasibility study step and the feasibility study step and the collection of documents and data which are missed according to the contents of survey plan in the technical design step.

13.3.- The principal contents of the hydrologic survey in the technical design stage  is measuring, collecting data and documents of the hydrology relating to the provision of profile grade line on the longitudinal section, road bend gradient, measures of anti-erosion and anti slipping of road bend of the selected alternative route in the feasibility study stage such as the highest water level, regular watershed level, the regular watershed time regular etc.

For convenience to the survey, on the plan and longitudinal section which are designed in the feasibility study stage, should divide into specific sections of the hydrologic regime and request the contents of survey, measurement requirements for each section.

13.4.- Contents of hydrologic surveys in technical design stage, methods of investigation, requirements of survey document … are performend as provided in articles 8.4; 8.5; 8.6 of the hydrologic survey for the line in the feasibility study stage.

b.- For small drainage works 

13.5.- Basing on the chosen alternative route in the feasibility study stage, based on the plan, longitudinal section with the drainage works which have been designed in the feasibility study stage, compare the layout of drainage works along the line (position, drainage aperture), add drainage works in the hollow locations on the longitudinal section. This work must be carried out in detail because in the feasibility study stage, plan and longitudinal section will be mapped with a small scale, cannot show all local hollow locations.

It is the best that the hydrologic survey of small drainage works should be performed after the survey and measurement of the plan and longitudinal section as requested in the technical design and location of drainage works on the definited longitudinal section. Basing on the plan and technical design lonitudinal section, make the matching with the site about locations of drainage works and add missing drainage works.

13.6.- Basing on the scale map 1:10.000, 1:25.000, 1:50.000, or other scale (depending on the range of the limiting line of basins) which have the line position and location of drainage works determine the watershed and localize the area of watershed basin for each drainage works, determine the length of the main springs, branch streams, main stream slope, stream slope at the site, mean slope of basin slope, area of pond, lakes and symbol the name of the basin on the basin boundary drawing.

13.7.- Comparing the results of the characteristics of the basin on the map with the results of inspections in the site, correcting errors and add missing parts. Carrying out additional measurements in the site if needed.

13.8.- The contents and methods of survey, investigation of stream geomorphologic characteristics, basin geomorphological characteristics, structure of the soil, vegetation covering the basin are proceeded as presented in the 8:10 ; 8.11; 8.12; 8.13 of hydrologic survey for small drainage works in the feasibility study stage.

13.9.- Measurement of topography at the small drainage works.

In the feasibility study phase, generally do not require separately the measurements of topography for the drainage works when designing the drainage works have used the documents of the topographical measurement 

In the technical design and construction drawing prepartion phase, to serve the arrangement of the drainage works in accordance with the topographic conditions and hydrologic calculations correctly, maps at each drainage works must be prepared, also the cross section of stream at the site. The followings are some regulations on topographic measurements.

13.10.- Measurement of the plan of drainage works area:

- Scope of measurement: following the length of stream, measuring outgoing range of drainage works layout is at least 75-150m long towards each upstream and downstream. If at the drainage works of upstream and downstream has the water slope works, cataract or water channel, the range of works will include these. Following the width of stream, if the stream whose water does not swept through the bank in flood season, the range of measurement is far from the main stream bank at least 50m, the rests can be refered the document of topographic measurement of longitudinal section and the plan of the line

The scale of the plan: 1/200 ( 1/500.

13.11.- Measurement of the cross section of stream at the drainage works :

- Scope: if the stream whose water does not swept through the bank in flood season, measure higher than the highest flood level from 1 to 2meters; if in flood season, the water swept through the bank, measure outgoing two sides of main stream 50 meters for each side, the rests will be based on the road longitudinal section to determine the range of flooding.

For big stream, check the flow of investigation water level, measure additionally flow cross section if the cross section of stream does not meet the requirements of flow calculation under the method of morphology (see the instructions of Appendix 3.2; 3.6)

The cross section of the stream at the site must be shown fully detailed piles and witness marks which are unified with the longitudinal section of the line, survey water level altitude, stream structural geology, situation of plants on the beaches (if any) and banks 

13.12.- Measurement of longitudinal section at the site :

-  Scope of measurement: equal to the length of measurement for the plan of project area. Longitudinal section of stream is measured longitudinally follow the deepest rivulet of the stream and all slope points must measure the altitude. Together with the measurements of longitudinal section of stream, measure the altitude of water level line if while survey measuring, the stream has the water flows

- Scale of longitudinal section drawing: the height - 1/50 ( 1/100; the length 1/500 ( 1/1000.

- The centre position of drainage works, surface road and water flow direction must be shown on the drawing of longitudinal section centre 

13.13.- Survey of water level :

Contents of flood level investigation and flood regimes in the drainage works in the technical design phase as prescribed for the water level survey which are stated in article 8.15, presented in the hydrologic survey for drainage works in the feasibility study satge and Appendix 3.2 
13.14.- Hydrologic survey in the drainage works which have a special hydrological regime:

For drainage works have special hydrological regime such as river affected by the backwater of other river, the river affected by tides, river of dams upstream, river of dam downstream, irrigation canals, the contents of hydrologic survey also includes the contents of survey for common river. Also need to add the contents specified in article 6.16 of the hydrologic survey for small drainage works in the drainage feasibility study stage.

13.15.- Documents of hydrologic survey for small drainage works :

- Description of the meteorological situation, survey, measurement situation and situation of hydrologic investigation at the position of drainage works. Providing sufficiently necessary data for the flow calculation and determination of drainage works’ aperture, water level are surveyed at the river, stream, hydrologic regimes, etc…

- Drawings of watershed plan of the calculated basin of the drainage works along the line and symbol the name of basin for each works.

- The summaries of surveyed data, investigation of hydrologic calculation characteristics of drainage works as the requested form (see Appendix 3.2, 3.3 and 3.4).

- The plans of drainage works location, cross section of stream at the drainage works. The location of the line and specific water level which were surveyed during the survey procees must be drawn on the drawing of plan and longitudinal section of the works’ location.
- Documents, drawings relating to the calculation and design of drainage works on the road directly such as channel, irrigation dam, change of river (erosion and alluvion if any ).
- Official letters which were issued while working with locals and relevant agencies, documents, data were collected from storage agencies, design agencies, project management agencies regarding to the river hydrologic regime of the design area ( rainy regime, working regime of dykes, dams, irrigational channels..)

- Records of measurement and Appendix 
CHAPTER 14  - ENGINEERING GEOLOGICAL SURVEY 
a. Survey preparation
14.1.- Before carrying out the survey serving for technical design, need to perform the peparation as follow: 
- Studying approved official letters of teachnial project;
- To systematize the documents which were collected and surveyed in the previous phase;

- Accurate available documents, study existing issues which were not solved in the previous phase;

- Preparing the plan and survey program outdoor, fixed volume of open air survey tasks etc. ..

b. Engineering geological survey for types of roadbase
b1.- Conventinal road base
14.2.- The engineering geological survey along the line is carried out on the basis of topographic maps, scale can be from 1 / 5000 to 1 / 2000. Scope of survey on 50-100 meters wide strips. The purpose of the engineering geological survey see in article 9.3 ..

14.3.- The engineering geological survey is executed by the trial bore . Normally. Just each 1km lays out 1 to 2 bore holes alternatively on the holes in the previous period. The depth of exploration from 5 to 7 meters. It is also possible to replace a number of holes by the pit in case, the drilling machine can not be moved. While preparing the survey documents need to combine the holes of this period with the holes of the previous period. The sample test should be limited in this period, but combine with the result of sample tests of the previous period.
b2.- Special road base, soft ground road base 
14.4.- For the road base of soft ground distribution, after localizing, proceed the engineering geological survey. The contents and methods of investigation as prescribed for the conventinal road base. The engineering geological survey by the bore hole which are arranged apart from 50 to 100 meters on the centre line (including the volume carried in the engieering design stage). In special cases, this distance may be shortened. Every 100-150 meters, proceed a geological cross-section on which there are 3 bore holes. Depth of hole should be deep to the soft soil layers. In all cases, the test of flange cut of the site.This test can be carried out independently or in the boreholes. The quantity and depth of the test will be decided by the Chairman of service and approved by the Owner approval.
14.5.- The task of soil sampling for conventional road base and soft soil road base is the same. For the test of physico-mechanical criteria for soft soil, it should be careful to protect the integrity of the sample, and select shear test so that it is appropriate with the working conditions of road base as well as construction conditions. Requirement of test of physico-mechanical criteria, see in article 9.13 .
14.6.- The revision and preparation of survey document are aslo follow the contents and orders as stipulated in article 9.14

b3.- Unindation road base and road base passing through the river beaches 
14.7.- For unindation road base and road base passing through the river beaches, should be performed as conventinal embankment, but pay attention to the following issues: 
- For the current path through the wetlands and river banks should proceed as for normal embankment, but should focus in the following issues:

- Determining the solidity of the ground; If it is soft soil, apply the article 14.4
- Coordinate with the hydrological profession to determine hydrological factors affecting to the stability of the slope;
- Searching for and using filled soil of suitable quality when soaking as well as the solutions of embankments, protection works.
b4.- Excavation road base 
14.8.- For excavation road base, are road bases when constructing the slope of over 12 meters high which are defined in the engineering design stage need to be carefully surveyed due to the survey in the previous phase was not carried out. The purpose of the survey is finding out that with how stablility the construction. Engineering geological survey as stipulated for conventinal road base but the following issues must be cleared:
 - For fixed hard rock area, determine the thickness of cover, the stability of cover, hydrology- geological characteristics;
- For the hard stone and cracked, broken semi-hard stone area, need to determine the laying direction of the stone, degree of cracking and development of cracks, etc. 
- For the unstable types of clay soil, noting the geomorphological factors, hydrology geological conditions, the nature of the soil to the water, etc.. Especially for clayof swelling properties should be sampled for analysis in the laboratories.
14.9.- The engineering geological survey is carried out especially for the bore holes spaced 50 to 100 meters. A distance of 100-150 meter, arrange 1 section of geology with three holes. The depth of the bore hole depending on the thickness of cover. No need to drill to the profile grade line.

14.10.- Tasks of soil sampling and test are also performed as for conventinal road base. The revision and preparation of survey documents are also carried out similarly to other projects.
b5.- Embankment 
14.11.- Survey of embankment road base – is the over 12 meter high embankment  - need to focus on the following issues: 
- Evaluating the stability of the road base and the slope of road base;
- Choosing appropriate embankment materials;
- Protection reinforcement for the slope 

14.12.- The engineering geological survey is carried out as for convetinal road base. The survey is carried out by the bore holes on the centre line with the distance from 50 to 100 meters. Not lay out the hole on the section of geology. The main purpose of the drilling is finding out the soft ground. The tasks of soil sampling and test as well as the revision and prepartion of survey documents are similar to the excavation road base.

14.13.- The survey and evaluation of quality of material is determining the stable types of building materials in the case of embankment .

b6.- Road section of dynamic geological phenomena 
14.14.- Dynamic geological phenomena inclues: stone muddy stream, ravine, karst, slides, fall, etc… The purpose of survey is maiming to evaluate their effects to the stability of the line. So, beside the survey volume for conventinal road base, need to arrange a suitable drilling volume. This volume includes bore holes laid out the section of geology in the areas of dynamic geological phenomena. The quantity of bore holes and the section of geology will be decided by the Engineer of service.
14.15.- During carrying out the exploration, always combine with the geological  survey, in many cases take the engineering geological survey as a main one. For the phenomena of stone muddy stream, ravine, sliding need to determine the range of distribution, size, capability of development, identify the causes, affecting to the stability of the line which are aiming to provide the treating solutions or line intersaction proposal 

For the karst, determine the range of distribution, the caapcity of development etc.. on the basis of documents collected from the results of engineering geological survey. In necessary case, can arrange geophysical exploration. The popular method is electrical exploration and seismic survey. Depending on the development of the karst and the importance of the project to take the distance between the measurement points from 2 to 5 meters. Not carriying out the drilling.
14.16.- Tasks of soil sampling, beside as carried out  for conventinal road base, must pay attention to how to analyse the arising causes and their development ability. For sliding phenomena, need to take the sample to determine the moisture at their sliding surface, etc…The revision and preparation of survey documents are complied with the current regulations 

b7.- The road section expected to construct retaining wall and parapet 
14.17.- the engineering geological survey for palces where are expected to construct the retaining wall and parapet need to combine with the survey of road base. The purposes of survey are:
          - Determining the load bearing capacity of natural road base;
- Determining the depth of bedrock and the depth of foundation work place.
The engineering geological survey combining with the line, but focus at the centre position of the works, the effects of hydrology geological conditions, degree of difficulty of the topographic conditions to the elevation of foundation placement 
14.18.- The exploration is carried out by the bore holes on the centre of expected works and on the cross section of geology. The distance of bore holes (combine SPT) from 10 m to 30 meters on the centre of works. On the cross section, the distance of bore holes from the centre of retaining wall to the holes < 5 meters. The depth of holes which meet the bedrock or beraing stratum 2-5meters
14.19.- Tasks of soil sampling, revision are carried out as other works. It is necessary to prepare the own survey document for this item.

c.-  The engineering geological survey for culverts  

14.20.- The engineering geological survey for culverts is combined with the survey of road base. Only survey when there is a special engineering geological condition there. Using previous survey documents. Only drilling in special cases. This volume will be decided by the Chairman of service but not exceed 1 bore hole for 1 culvert position (except special culvert)
14.21.-  The tasks of soil sampling is carried out as for conventinal road base for the driling place. Except this case, the results of road base survey can be used

Not preparation of own document for this item, but preparation of same document for the line 

d.- Engineering geological survey for small bridge
14.22.- For small bridge, using bore holes which were carried out in the previous pgase if positions of those holes is proper at the position of abutment in this phase. If thse positions are not properly laid the abutment but consider that they can be still used, no need to supplement the bore holes. If vice versed case, need to arrange 2 bore holes at the abutment. The depth of holes from 15-30meters and ending conditions of bore holes are similar to the one in the previous phase 
14.23.- Tasks of soil sampling, test and revision, preparation of survey documents as presented in the cases of the feasibility study phase. 
e.- Engineering geological survey for medium and large bridge 
14.24.- The Engineering geological survey for medium and large bridge is proceeded on the suitable scaled topographic map. Pay attention to the investigation of exposures, dynamic geological phenomena especially the erosion of the bank, potential phenomena, etc...

14.25.- The exploratory drilling is proceeded as follows: 
- For medium bridge, arrange each pile position and abutment of one bore hole (combine SPT). The depth of hole from 25-40 meters. In special cases can be up to 90meters depending on the complex conditions of engineering geologyĐối với cầu trung, bố trí. Condition of ending the bore hole is carried out similarly to the feasibility study stage.
- For large bridge, arrange each abutment position and pile one bore hole (combine SPT). In case of complex engineering geological conditions, the stratum is not the same, has the karst, the distribution of the lime, can arrange 2 holes for each abutment position or pile. These bore holes can be laid out alternately to bridge centerline. The conditions of ending holes are the same as the one for medium bridge 
 All results of drilling must determine the depth of foundation placement and physico-mechanical criteria of the layers. 
14.26.- At each bridge, need to take a water sample to analyse, evaluate the corrosion property of water to the concrete and reinforced concrete .

14.27.- The task od soil sampling and test are carried out as in the previous phase, but ensure to be enough the sample quantity to be appropriate with the regulation of soil criteria revision. The engineering geological survey document for medium and large bridges must be single prepared 
g.- Engineering geological survey for building meterial qyarryrs 
14.28.- Re-studying survey records of building material pits in the previous period in all pits that if these qyarrys have met the requirements at this stage. If need to supplement, together with available qyarrys proceed according to the requirement of detailed survey 

When surveying, comply with the content of the previous period (the article 9.12) but need to correct more of the survey data, especially the quality and volume. For the pits of sand, gravel and filled soil, in necessary case, can arrange the holes on the cross section. The quantity and depth of the hole will be decided by the Chief engineer of service 
14.29.- Test requirement of building material property is the same in the article 9.13. Results need to be prepared own document for building material pit. Contents and form of the document of building material pit as current regulations.
THE FIFTH SECTION 

SURVEY FOR PREPARARION OF CONSTRUCTION DRAWING 

CHAPTER 15 -  SURVEY OF THE LINE

15.1.- Tasks of survey for preparation of construction drawing are: 

 (a) Recovering the line in the site.
 (b) Supplementing missing details and revises the locals which are considered to be unreasonable and not ensure the best conditions of construction and exploitation Survey for preparation of the construction drawing is carried out after the technical design is approved.

a.- Recover the line in the site 
15.2.- Recovering the line must ensure the position of re-covered line as the approved plan in the technical design stage. Besides, it can be revised short sections which are aiming to make the designed line to become better. Contents of revision must be studied carefully in advance in the office and compare in the site, then laying out officially and collect additional documents.  

15.3.- Re-covering the top piles which were drived when proceeding the detailed technical survey, revise the top if necessary. After fixing the top pile, implement driving grade piles as performed in the Chapter 12 .

15.4.- Measuring the angle of the top by theodolite THEO 020 (or the machine with similar accuracy), measure 2 halves of measuring round , the deviation of 2 halves of measuring round is not exceed 1”

15.5.- Curving driving : Driving major piles in the curves such as TS-tangent to spiral curve, ST-Spiral curve to, scaffold bridge, CS-Circular curve to spiral curve, besectrix and detail piles in the curve 

Distance of detail piles in the curve is requested according to the radius number R as below table: in case of losing the line stake (major top pile, straight pile), must rely on the the mark pile system to recover the line. When the mark pile systems is losen depending on the pile system of the secondary control point to recover the line pile (for the line with the system GPS and the secondary control point), in case, it does not have the coordinate pile system), basing on the plan to setting out again but must ensure the specification of the plan and longitudinal section drawing of the surveyed line which were designed in the technical design step.
	R (m)
	L (m)

	> 500
	20

	( 500
	10


15.6.- Re covering existing detailed piles which were drived on the straight line and curve line. When necessary, possible to drive supplemently to reflect better the topography (and calculate the volume, the road is more accurate). The pile re covering is carried out at the same time with the measurement of length. Try to keep the positions of km piles which are defined when performing the detail technical survey.

15.7.- Measurement of the height only measures in details, fix with the elevation point which were placed in the technical survey stage, the deviation is calculated as follow  :

                                         (h   (   ( 50
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  .

           (The signs are the same as in article 12.9 Chapter 12.)

The result of 2 times levelling (when re covering and when detailed technical survey) need to be compared each other for checking. Basing on the issues supplemented and revised much or less to make the conclusion for the longitudinal section drawing in the previous stage which can be re used or new-made.
15.8.- The cross section drawing is only measured at the positions of additional piles and re check the cross sections at the complex topographic places such as slope, wetlands, resident area ...

b.- Adding necessary details

Details need to be supplemented to complete the construction drawing as follows: 

15.9.- Determining the exact location and quantity of projects crossing the designed line (surface and underground) as communication lines, power lines, water pipeline, irrigation-argiculture system etc.

15.10.- Drawing in details the temporaryand permanent area of ​​land occupatance to build the road, determining the quantity of works which must be moved and the volume of trees cutting grass clearance

15.11.- Additionally measuring to design the elements of road base on complex sections, combine with added and revised geological records, determine the volume of reinforcement on the road base exactly

Designing the cross section drawing of road base on special sections such as resident area, big mountainous slope, wetlands…

15.12.- Determining the structure of road surface on each section exactly.

15.13.- Determining the position and aperture of culvert, small bridge and volume of reinforcement 

Driling for inspection and added geological survey to prepare the construction drawings with the defined elevation of foundation bed (if necessary) .

15.14.- Arranging the survey and designing temporary roads serving for construction and roads leading to the railway station, ports, building material pits, factories etc…                                                           
15.15.- Supplemently measuring and drawing in detail the plan of elevation, longitudinal section drawing, cross-section drawing of the drainage system, even intersaction or grade-separated intersaction.

15.16.- Supplemently surveying the building material pits such as stone, sand, gravel, etc…for exploitation preparation. Laying out more some bore holes and excavation pit, sampling for test, determine the transportation distance of building materials exactly when there are changes of source of supply and quantity of using .

15.17.- Supplemently surveying new changes to exact the construction design . Reaching more agreements with relevant agencies of changes during the process of project approval.
15.18.- All the supplemented issues in the process of survey for preparation of construction drawing which is aiming to make the plan become in details and accurate, but the estimation of total investment capital which is prepared in this stage is not exceeded the requested rate in comparison with the cost estimation which was prepared in the approved technical design stage  

Every big change comparing to the approved technical design must be agreed by the approval agency.
15.19.- Documents the survey unit must provide when finishing the construction drawing :

            (1) Description of survey.
            (2) The plan with scale 1/1000 - 1/2000.

            (3) Longitudinal drawing with scale ( 1/1000 and 1/100 ) ; ( 1/2000 and 1/200 ).

            (4) Cross section drawing with scale 1/200.

            (5) Additional documents of hydrologic survey.
            (6) Additional documents of engineering geological survey.
            (7) Additional documents of the volume of land clearance.

            (8) Additional agreement official letters of the local authorities and relevant agencies.

CHAPTER 16 - HYDROLOGIC SURVEY 

16.1.- Supplemting survey of missing data, documents of hydrology, topographic measurement or which were not performed in the technical design step according to the requirement of technical design phase .

16.2.- When approving the technical design plan with additional study requirement for alternative route and local drainage works in the construction drawing preparation stage, in the plan, need to supplement sufficiently work items of survey, investigation, measurement according to the requested contents for the technical design as mentioned in previous section 
16.3.- If during the time of completing the survey for technical design to the implementation of the survey of the construction drawing preparation happen changes of hydrological phenomena , topographical change of river due to the effects of climate or dykes, dams which have just been constructed, must add survey documents, additionally measure new charateristics of hydrology such as the investigation of specific water level, rules of river change, erosion and embankment , etc… 

16.4.- working with the locals and relevant agencies to make the final decision the provided and additional surveyed data, technical solutions relating to the hydrological issues of the line and drainage works on the road.

16.5.- Documents of hydrological survey :


- Additional description of hydrological survey, measurement;

- Additional drawings;

- Additional collected data, documents, measurement;

- Official letters are issued while working with the local and relevant agencies;

- Records of measurement.
CHAPTER 17 - GEOTECHNICAL INVESTIGATION

17.1.- Geotechnical investigation to make construction drawing is employed for the following situations:

- Branching off or relocation of roads executed after the engineering design being approved;

- In road sections with special design, if survey documents for engineering design are insufficient or some items are still questioned, additional survey and investigation should be done;

- As for works like special designed bridges or road bed with changing in ground work as well as plans for which investigation documents did not mention sufficient information;

- Construction occurrence for execution.

17.2.- Major content of investigation to make construction drawings is the usage of bore holes or field experiment. Investigation quantity as supplyment to engineering design is less than the one identified in articles 14.2 to 14.27. In special occasions with the exposure of soft soil, quantity of geological investigation can be increased with the additional amount proposed by the Work Superintendent and approved by the Investment Owner, and not exceeding 20% of the work done in the engineering design stage.

SECTION SIX: INVESTIGATION IN EXISTING ROADS

Investigation in existing roads consists of the following components:

                 + Registration.

                 + Hydrological survey.

                 + Geotechnical survey.

CHAPTER 18 -  REGISTRATION OF EXISTING ROAD

18.1.- Registration in the highway survey aims to provide documents on types of bridges and roads in the existing roads, serving the designing for rehabilitation, improvement or rennovation.

Registration has to reflect the correct current situation on geometric standards and quality of works and relevant anciliary building in the roads.

Registration includes steps as follows:

           (a) preparation.

           (b) road registration.

           (c) works registration.

a.- Preparation

18.2.-Before site surveying, following preparation needs to be completed:

+ Careful examination on the assignments.

+ Collection of necessary materials like the previous design, road management documents, etc.

18.3.- Based on documents collected, deeper study should be done on the following points:

+ Road section needing re-alignment (re-alignment or slope reduce).

+ Road section passing residential areas (keep the existing road or make a detour road). 

+ Road section passing areas with unfavorable hydrological and geographical conditions.

+ Adjustable intersections with railways.

+ Contour intersections which are able to be upgraded into different level intersections (both railways and car roads). 

+ Quantity, categories, and capacity of drainage and supporting cap of bridges, sewages in the roads.

 + Dimension, conditions and bearing capacity of road bed and surface for each section.

 + Sections with weak road bed, deformed road surface: technical solutions used and results.

 + Conditions of other special works in the road (walls, tunnels, etc.).

 + Specifications of construction occurences under about to exploitation (location, reserve, quantity of standard test, distance to the line, etc.)

+ Economic survey data like traffic volume, vehicle content of the current and past years.

b.- Road registration

18.4.- Road registration is the record of road shape. It is therefore necessary to install rods along the road edge.

These rods are temporary for measuring and checking results, therefore donot need to be long protected. Rods at the zero end and the end of the line and levelling rods are permanent, supporting later surveys.

Rods along the road are installed so that geometric specifications of the current roads are reflected (plan, vertical section, cross-section drawing, works attached to the road and along the two sides of the road).   

18.5.- Road survey (measurement of angular, length, height and cross-section) of the registration stage is executed as in the technical investigation in Chapter 7.

c.- Works registration

18.6.- Road bed: When registering the road bed, following data need to be collected:

+ Road bed width for each section, height of embarkment, depth of excavation, consitions of slopes: stable or falling.

+ Inundation and posibility to embark the road bed

+ Methods to present the subsiding of the road bed (replace the road bed soil, decrease the underground water level, make seepage channels, embark etc.).

 + Methods to prevent the sand from covering road.

 + Methods to improve the surface drainage system.

 + Measure the road bed strength with hard-core compression method. 

Special attention to:

+ Road sections with large amount of upgrading (sections with gradient exceeding the standards of design, or sections with radius smaller than the minimum standard).

+ Road sections passing areas which are actively sinking or with small load-bearing capacity.

+ Road sections with difficulties in drainage (long excavation, flooding bed, bed passing bottom land etc.).  

18.7.- Road surface: registration of road surface providing the data as follows:

 + Road surface width for each section, thickness and types of pavement layers, road conditions (eveness, crack, pothole, etc.), elastic modulus of the existing road bed as in the Standard 22TCN251-98 and the psychrometric condition (relative humidity), density condition (density) of the road bed soil during measurement. 

+ Collection of information on maintenance and repair of road surface and methods to treat road sections which are degraded quicker than others.

18.8.- Drainage system: collecting data and materials on:

Operation of the drainage system (including the entire system of bridge, sewage and tunnels) in the existing road; find out causes of overflow and works of bridge, sewage and road bed damanged by the flooding water. These data are the combination of information from the Road management agency and site survey.

18.9.- Other works in road: 

Other works in road like walls, tunnels, walls protecting road bed slope and others should be fully presented in both quality and size with attention to crack, and potholes. 

18.10.- Temporary works: 

It is necessay to collect complete quantity of temporary works like rods, signs and define their locations on the site plan. As for ferries, subway and others, it is required to describe the works structure and the ability of traffic services in the year.  

18.11.- Traffic survey.
18.11.1.- Survey traffic volume by categories of vehicles and motorcars for each sections based on annual survey data of the Road management agencies. Count vehicles at specific locations if necessary.

18.11.2.- Collect data on traffic accidents (mostly at the traffic police agency), study causes and solutions of Road management agencies.          

18.11.3.- Investigate operation and capacity of stops relating to the registered roads.

18.12.- Bridge registration:

            For each bridgework, it is required to collect the following data:

            + Location (station, name of the flow).

            + Material (wood, steel, reinforced steel, stone).

            + Characteristics of the works (temporary, semi-permanent, permanent).

            + Existing load capacity.

            + Major sizes of abutment, piers, bridge deck.

            + Clearance area.

            + Hydrological and hydraulic conditions.

            + Appurtenances to reinforce or align the flow (if any). 

            + Constructioin year and maintenance work (if any).

18.13.- Sewage registration:

            For each type of sewage collect the following data:

            + Type (circular sewer, box culvert, triangle sewer).

            + Material (wood, brick, reinforced steel, steel).

            + Major sizes of sewer body, ends and appurtenances.

            + Hydrological and hydraulic conditions.

            + Existing load capacity.

            + Conditions of road bed above the sewer.

            + Constructioin year (if any).

d.- Occurrence registration

18.14.- Collect information on construction occurences under exploitation in the influencing range of the registered road:

+ Capacity of the occurrence and method for exploitation.

+ Types of construction materials under withdraw (soil, stone, aggregate, etc).

+ Figures on quality test of the materials.

+ Reserve.

+ System and quality of the road from the occurrence to the expected construction line

+ Site plan of the occurrence (both offices and working areas). If these documents are not available yet, the area has to be drafted in the registed road map.

e.- Submitals

18.15.- At the end of the survey, surveyors need to submit the following documents:

        (1) Materials on route registration.

        (2) Materials on existing road registration.

        (3) Materials on existing road bed registration.

        (4) Materials on works registration.

        (5) Materials on usage of existing roads.

CHAPTER 19 -   HYDROLOGICAL SURVEY IN EXISTING ROADS

19.1.- Hydrological survey in existing roads is done in one step with attention to the engineering design survey and divided into two cases:

+ Road sections far away from the existing roads.

+ Sections following the same route or re-aligned route of the existing road and not over 100-200m away from the existing one.

19.2.- As for big by-pass with the length of 20km or above and far away from the existing road (0,5 km and over), hydrological survey is indifferent, conforming to the tasks of survey (pre-feasibility study, feasibility study, technical survey, and construction drawing) in chapters 3, 8, and 12.

19.3.- As for sections following the route of the existing road or close by (by-pass smaller than standard in paragraph 19.2), before surveying sites it is necessary to collect documents on previous hydrological surveys, management and usage of the works to draw the schedules and plans for site measurement and survey.

19.4.- Study the causes of flooding with water over-flowing the road surface, erosion of road bed slopes, damages to the bridgework and sewage work because of flooding water. Result of study is required to be presented in the route and works documents.

19.5.- As for the bridgeworks and sewage works, study the locations, drainage capability, water level in the upstream of the bridges and sewages, erosion of the bed and bridge abutment, and negative influences to the upstream and downstream of the works.

19.6.- Based on the previous documents, survey results from the Management agencies, and site surveys, surveyors define the scope of hyrdological survey for each section of the route, buildings of each location in compliance with the tasks relating to routes and small drainage works as in Chapter 13.

19.7.- Within the period of start using the road to the survey, if there are any special hydrological phenomenon and topographic variation occuring at routes and small drainage works, it is compulsory to survey and collect data as well as documents on above-mentioned issues to supplyment the existing road survey document as in Chapter 13.

19.8.- Documents for hydrological survey in the existing road include:

+ Hydrological survey documents as defined in paragraph 13.15 chapter 13 as for large by-pass (defined in paragraph 19.2).

+ As for sections following the existing route (or by-pass close to the existing road), hydrological survey documents are categorized as follows:

 (1) In term of route:

 - Description of the hydrological and meteorological conditions and hydrological surveys.

 - Data and documents on floods and destruction of water to road surface.

 - Plans, vertical sections, and cross-sections of areas with erosion and road surface protective construction damaged by water.

- Water surface profile of additional surveyed water level (following the vertical sections of the routes).

- Texts of meetings with local authorities and relevant agencies.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

- Drawings, data, documents on hydrological and topographic surveys and others.

(2) In term of small drainage works, re-aligning and protective construction, etc, use the previous documents to add in the new survey texts. If there is no available text on the works, new documents shall be made according to regulation of paragraph 13.15 Chapter 13.

CHAPTER 20 - GEOTECHNICAL SURVEY ON EXISTING ROADS

a. Purpose of the task

20.1.- Geotechnical survey in existing roads aims to:

- Collect current geotechnical document stored at management agencies, especially the one responsible for roads;

- Carry out some survey tasks to serve the design for expansion or upgrading, together with other documents collected.

20.2.- Geotechnical survey conveys the following functions:

- Collect road bed, surface and slope geological documents which reflect the correct existing conditions;

- Evaluate the posibility of using existing road bed in combination with the re-alignment and by-pass upon requests of the work;

- Collect documents on existing conditions of bridges, sewages, and protective buildings in order to check the ability of re-use or newly design these works.

- Investigate construction materials.

20.3.- Volume of geotechnical investigation of existing roads depends on requirements of upgrading and expansion. It is however required to have two stages of making technical reports and engineering design.

b. Geotechnical survey on existing roads - technical report 

20.4.- Volume of survey is dependent on works scope as well as requirements of upgrading existing roads.

If the upgrading aims to ensure adequate width of road bed and pavement or the strength of the road surface, no boring is needed; measure the intensity of road bed with standard of 1km/1 measuring point. At the same time combining with digging to identify the old road structure with standard of 2km/1digging.

If the upgrading includes also the posibility of raising central line, expanding traffic lanes, enhancing the bearing capacity, surveys should be done in the same way of that for new construction.

c. Geotechnical survey on existing road - technical design

 20.5.- Survey in the stage of making technical design is simillar to the technical report stage, with the amount of survey depending on the work scope.

If the upgrading aims to ensure adequate width of road bed and pavement or the strength of the road surface, no boring is needed; measure the intensity of road bed with standard of 1km/20 measuring points according to the Standard 22TCN211-93. At the same time combining with digging, standard of 1km/2pits.

If the upgrading includes also the posibility of raising central line, expanding traffic lanes, enhancing the bearing capacity, surveys should be done in the same way of that for new construction.

The same work as for new construction is applied for by-passes.

ANNEX 1 


REGULATIONS ON RODS

1.- Temporary rods in surveys to produce the economic and technical survey reports are made of bamboo or wood.

2.- In the survey to make technical design and construction drawing, specifications of rods are as follows:

+ Central line rods:

- for new road: square or round rods with diameter of 7centimeters, length of 40 centimeters, rod foot covered with antirust pain, rod face with an area to write the name.

- for existing road: in the central line there is steel rod with 1.5 centimeter diameter, 10 centimeter deep burried underground; along the road sides there are marker rods with same specifications of the central line rods of the new road.

+ Head rods, marking rods, levelling rods made of concrete, in triangle shape with 12 centimeter in length of each side and 40 centimeter long for the rod.            

+ Coordinate and levelling benchmark rods grade IV (GPS grade IV) obtain the following specifications:

 Face                :      40 cm x 40 cm

 Bottom                :      50 cm x 50 cm.

 Height      :      45 cm.

                      Base                  :      60 cm x 60 cm x 10 cm

                      Material   :      concrete 200.

                      Central                 :     made of ceramics.

          In the face is writen with signs, number and date of construction.

+ Secondary traverse and technical levelling benchmark rods obtain the following specification:

               Face                  :     20 cm x 20 cm.

               Bottom                  :     30 cm x 30 cm.

               Height        :     40 cm.       

                       Material     :     concrete 200.

                       Central                  :     made of ceramics.

In the face is writen with signs, number and date of construction. 

ANNEX 2 
  REGULATIONS ON ROAD PROTECTION  

(Quotation of regulation on road protection)

1.- Safety corridor of traffic work consists of:

     a).- For roads:

- The distance from toe of excavation and head of embarkment or the outer edge of side ditch or the line ditch to both sides, in particular:

+ For highways: 20 meters.

+ Provincial roads: 10 meters.

     b).- For bridges, sewages, ferries, pontoons:

 - The distance from bridge or sewage end to the roads is with radius of:

+ 100 meters for bridges longer than 60 meters.

+ 80 meters for bridges from 30 to 60 meters.

+ 60 meters for bridges shorter than 30 meters.

+ 30 meters for all kinds of sewage.

- The distance from central line of bridge, and station to both sides of river banks the part above the water surface is:

            + 150 meters for bridges longer than 60 meters.

            + 100 meters for bridges from 30 to 60 meters.

            + 80 meters for bridges from 30 to 60 meters.

            + 100 meters for ferries (normal ones).

            + 150 meters for ferry stations (self-controlled).

            + 100 meters for pontoon terminals.

     c).- For upper area:- The distance from bridges, central line of roads and upper is 4.50 meters.

As for the high voltage power line, the distance from the lowest point of the line to the central line of bridge and roads is:


- 7 meters for line with voltage below 110 KV.

           - 8 meters for line with voltage from 110KV to 220KV.

2.- In the safety corridor of the roads:

a).- It is forbidden to build houses, camps, stores or works (temporary or permanent) or to take away soild, stone, etc.

b).- Houses, camps, stores or works and others built before the issuance of this regulation are allowed to stay without further development if they provide no harm to the stability and sustainability of the roads and traffic safety. If digging or narrowing is required, it should be done as follows:

- If those buildings are under responsibility of the locality or the people, owners of those buildings shall be informed by the people’s committee of the province to leave within specific time. The ones with construction licenses of relevant authorities shall be compensated.

- If those buildings are under responsibility of the central government and had obtained the construction licenses from relevant authorities, the Ministry of Transport and the provincial people’s committee shall discuss with the building management unit on solutions, or submit the case to the Minister Council for consideration and decisions.

c).- New houses, stores, lime and brick kilns etc have to be constructed 15 meter from the road protection corridor. Material stations, stores etc which are close by the road with busy traffic have to obtain a separate parking place to void influencing the traffic.

d).- If it is necessary to build channels, the Ministry of Transport (if the road is under management of this Ministry) has to accept and approve the road or bridge protection work before errection.

e).- It is allowed to grow crops at least 20 meters from the toe of embarkment and 15 meters from the head of excavation.

3.- Telegraph and telephone posts etc have to be positioned away from the edge of road bed with a distances equal to the heights of the posts. If it is not possible to do that, management units of the systems have to discuss with the road management units or authorities on solutions.

4.- Crossings connecting the main roads with administration units, villages are as high as the main road surface.  

In case the construction of the main road cutting existing roads to the administration units, villages, a certain section of the existing roads has to be adjusted to catch the same height of the new constructed road.

ANNEX 3      HYDROLOGY FORMS                                          

Annex 3.1
Report on river g...... (example ) 

(Bridge X......km.......+....... )

Date........month.......year......     

I. 

1. Full name of surveyor:............................................................................................

     Position:.......................................;  Organization ..............................................

2. Full name of the interviewee:  ............................................................

     Age: ..........; Occupation:.........................; Local residence years:...........

3. Survey time:      Date ......  month.......  year.........

II. Content:

1.   Characteristics of the flood regime in River G  ........

    -   Flooding season start in month  ......    and end in month  .........

    - 
Highest flooding water level normally occurs in month ............. and lasts for.........hours (or days).

-  Flood concentration time (from starting the rain to the raise of river level) :........  Minutes and the duration of fall since it stops raining:.......   minutes (applicable for small rivers and runnels)

-  Speed of water level raised (max): .........  m/h ; Speed of water level lowered (max):  .......  m/h.

-  Origin of the high water level: rain or heavy rain + tidal influence   .......

2.  Characteristics of flow regime of River G, section ................................. ....................

- Width of flooding area in the flooding season: ......  m, in dry season:  ......  m

- River consist of permanent current:    (+ ) or impermanent current   ( - ). 

- Is the river straight or curve, with or without banks, with or without trees?; Is river water in the flooding season turbid, alluvial or clear? Diameters of pebbles, pebble stones, sand of the river bed and banks d = ............; river banks geology:  .........   

- Description of flow speed in flooding and dry seasons.

- Driftage in flooding season: types, maximum size. 

3. Investigation on historical flooding level:

- Flood peak:...........m     in year ..........................

- Second highest flood    :...........m      in year ..........................

- Third highest flood:.......... m      in year ..........................

- Annual average flood level: .......... m 

  Description on locations of investigated water level...........................................................

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

4.  Water level in dry season:

- Minimum water level:    ..........  m   in year  .................................

- Average water level in dry season:   ............  m

5. Erosion, accretion and behaviour of the river bed...................................................... ...... 

6. Other characteristics influencing flood regime, current regime, erosion and accretion of the river section:

This report is attached with site map of investigated water level. Below are the investigated water levels:

Point of Peak water level point:  Location 1 (wall of Mr. A’s house)   :............... m            

                                          Location 2 (in front of the PC’s building) :  ....... m 

                                          Location 3 (banian tree 20m from the station):  .......... m

Point of Second highest water level:    Location 5   : ........ m 

                                                              Location 6  : ........ m

                                                              Location 7  : . .......m

Point of Third highest water level:     Location 8  : ........ m

                                                              Location 9  : ........ m

Measuring point of water level in dry season:   Location 10 : ....... m

                                                              Location 11 :....... m

All the above information is true and adequate: Nguyen van X .........  Signature 

Reporter                                 : Nguyen H ................ Signature 

Water level surveyor               : Nguyen van A..........  Signature

Report receiver, team leader surveying: Hoang van M........ Signature

Annex 3.2
Water level survey form
                                                                                                                                                                   1/ Form of water level investigation along the route:

	Section 

From km ......
	Peak water level:        
In year:
	Reason of high water level
	Permanent water level:  

	to km ........
	1st
	2nd
	3rd
	
	Days in the year:

	1
	2
	3
	4
	6
	7


2/ Form of water levels at drainage works:

	Station 
	Peak water level:        
In year:
	Reason of high water level

 
	River characteristics

	Of drainage works
	1st
	2nd
	3rd
	
	slope 
	River bed condition
	roughness n

	1
	2
	3
	4
	5
	6
	7
	8


Notes:

Column (1)              - According to profile in the vertical sections and site plan;

Column (2), (3), (4) – Peak water level (numerator) and the year of appearance (denominator) 

Column (5)          -  Reason of high water level (due to floods, tide or power dam, etc.)

Column (6) – River slope in the area of drainage works by measuring river bed level (or water surface line) of both sections, 20 – 50m from the upstream and downstream of the works:

Column (7)- Description of river bed flow condition by categories in the table of annex 6. It is the basic for selection of roughness for calculating flow, using morphological method.

Column (8) – Select roughness n for annex table 3.3.6.1 based on the flow conditions.   

Column 2, 3, 4 vµ 6 of the form 1: numerator indicates the water level and denominator indicates the year of occurrence.

3/   Method to investigate the water level:

a) According to data from meteorological and hydrological agencies and relevant units for water level monitoring stations.

Clearly define the benchmark when collecting data from water level monitoring stations, benchmark defined by the government or the locality.

b) Community survey:

This method is done on the base of local community who has knowledge on the peak water level and other characteristics (annual average flood level, average water level lowest in the dry seasons). During investigation, the surveyors should not only interview people on the peak water level they have witnessed themselves but also should find out the information passed down from previous generations. Investigation must include data from different sources, paper and practice, and written down in compliance with the regulations (annex 3.1).

c) Flood marks at site:

    Marks consist of:

- driftage stuck in trees, river banks, and interstice.

- Erosion mark in cliffs, river banks.

- Landslide due to the erosion at the river banks.

- Borderline of trees at the river banks, color lines in trees. Lines with dark color indicate the average water level whereas the ones with unclear color represent flood cycles of 5-10 years.

-  Flood marks in the walls, and river terminals, etc.

d) Terrain:

This method is used for non-residential areas with unclear marks of peak water level. Topographs, cross-sections are measured; valley topography is observed and analyzed; and common topographic and geomorphological features of neighbouring rivers and streams are studies to define the peak water level and other characteristics.

e) Available water flow:

If flood flow and frequencies are known by any chances, flood levels can be calculated using hydraulic formulas like sedi-maninh, sedi-badanh.

g) Water level documents of a neighbouring station:

Water level at the location of drainage works is defined by making relation between water levels of the two sections of Station X in the neighbourhood and the drainage works; followed by the expansion of water level relation line between the two stations to have the peak water level at the drainage works. If the peak water level at station X is known, the peak water level at the drainage works can be defined by using the slope of river section between station X...and the drainage works to transfer the peak water level from station X...to the position of drainage works.        

Annex 3.3
Survey form for topographic and geomorphological characteristics of river bed
	               Station of bridge/se-wage
	Name of catchment
	 River length 
	River gradient (% )
	Tributary length 
	River bed soil 
	        Coefficient 

	
	
	 (m)
	Average
	At the bridge/se-wage
	
	
	mLS

	1
	2
	3
	4
	5
	6
	7
	8

	Km0+ 500
	      1
	  1500
	10
	     4
	 1700
	
	     7


Notes: 

Column (1) : According to the station defined in the longitudinal section and site plan of the road

Column (2) : Number of the catchment is marked in the drawing of catchment area

Column (3) : Length from the origin of the river to the works location

Column (4) : River bed average gradient of the main river

Column (5) : River gradient at bridge/sewage locations

Column (6): Total length of tributaries longer than 0.75 time the length of main river, (

Column (7) : Geological description of the river bed and banks (if any), water conditions by categories in table 3.5.3.            

Column (8) : Coefficient mLS is defined according to table 3.5.3.

Annex 3.4
Survey form of catchment geological and geomorphological characteristics
	               Station of bridge/sewage
	Name of catchment
	isd 

(% )
	Soil type
	Soil grade
	Running condition
	Tree
	Coefficient msd
	Ratio of ponds and lakes %
	Ratio of houses %

	1
	2
	3
	4
	5
	6
	7
	8
	9
	 10

	Km 0+500
	1
	20,2
	Sandy clay
	III
	Clean, no disturbed


	Average
	0,25
	0
	< 20

	Km1+100
	   2
	
	
	
	
	
	
	
	


Notes :

Column (1) : According to the station defined in the longitudinal section and site plan of the road

Column (2) : Number of the catchment is marked in the drawing of catchment area

Column (3 ): Catchment slope gradient, scale /1000

Column (4 ): Soil classification by types and sand content as in table 3.5.1.

Column (5): Soil grade by seepage intensity including 6 grades (I, II, etc) as in table 3.5.1.

Column (6): Water conditions in the catchment surface, divided into 4 cases as in table 3.5.2.

Column (7): Description on type and density of trees (sparse, average, dense)

Column (8): Roughness (coefficient of resistance) of the catchment slope as in table 3.5.2.

Column (9): Description on ratio of ponds and lakes in the catchment, and their allocation (occupying the upper part or the lower part of the catchment).

Column (10): House ratio in the catchment, it is requested to define if it is higher or lower than 20% only, not the accurate dimension.

Annex 3.5
 Tables of catchment topographic and geomorphological characteristics
   Table 3.5.1 - Soil classification by seepage intensity 

	No.
	Description
	Sand content (%)
	Seepage intensity (mm/minute)
	Soil grade

	1
	Asphalt, impervious soil, non-crack rock
	
	0,01
	I

	2
	Clay, coloured clay, alkali, argillaceous sand soil (can be made into fibre when moist; can be bend without cracking)
	2

10
	0,10

0,30
	I

II

	3
	Ash soil, high percentage ash soil
	10
	0,03
	II

	4
	Clayey ash soil (can be made into fibre when moist; there are cracks when bending)
	14

15
	0,50

0,60
	III

III

	5
	Malm, chernozem, original ashy forest soil, forest soil with grass, medium percentage ash soil (can be made into fibres when moist; there are cracks when bending)
	12

15

30
	0,40

0,60

0,85
	II

III

III

	6
	Fertile chernozem
	14

30
	0,50

0,85
	III

III

	7
	Regular chernozem
	15

30
	0,60

0,85
	III

III

	8
	Blue soil, light blue soil
	17

30
	0,70

0,90
	III

III

	9
	Black calcium soil (at grassland, soil is black, containing organic elements. If this layer is thin, soil is graded IV, otherwise graded III.)
	17

40

60
	0,70

0,90

1,20
	III

IV

IV

	10
	Sandy clay, sandy clayey chernozem, forest soil, grassland (difficult to make into fibres when moist)
	45

60

70
	1,00

1,25

1,50
	IV

IV

V

	11
	Non-fly sandy soil (unable to make into fibres)
	80

90
	2,00

2,50
	V

VI

	12


	Crushed sand and blown sand (feel the roughness, unable to make into fibres).
	95

100
	3,00

5,00
	VI

VI


Table 3.5.2 -  Slope roughness coefficient mSD
	Condition of catchment basin slope
	Coefficient mSd  by tree density 

	
	 Sparse 
	Average
	Thick

	- Even slope (tar concrete)
	0,50
	
	

	- Fissured delta soil, flattened and compacted soil
	0,40
	0,30
	0,25

	- Cleared ground, no tree roots, no digging, residential area occupying not more than 20% of the ground, rock surface.
	0.30
	0,25
	0,20

	- Ground with digging, tree roots, and residential area occupying over 20% of the ground.
	0,20
	0,15
	0,10


 Table 3.5.3 -    River bed roughness mls
	                     Conditions of river bed area from upstream to outlet
	Coefficient mls               

	- As for steady plain rivers, water bed is pretty clean; streams have infrequent flow; flow is quite stable.   

- As for large river which is tortuous, blocked; river bed obtains grass, stone; flow is unsteady and infrequent; in flooding seasons, water carries pebble gravels, silt; river bed obtains grass.  

-  As for river in the mountainous areas, river beds contain stone; water surface is uneven; streams are tortuous, have infrequent flow with the stream beds blocked.     
	11

9

7


Annex 3 .6
Calculation of flow according to morphological method
1/  Select section to calculate the flow:

Cross-section to calculate the flow using morphological method has to meet the following standards:

-  Cross-section has to be in a line segment and outside the influencing range of backwater from other rivers, tide and dams.

- The section must be in river area without banks or small banks. It is best to have pot-cross section, in parallel or perpendicular to the water direction. The area obtains favourable water direction.

- Flow cross section should be the same as stream cross section at the drainage works. If the cross section at the drainage works fails to meet requirements on flow calculation, it is possible to move a little to the upstream or downstream of the bridge.

After flow is calculated, hydraulic specifications (water depth, main flow velocity, tèc ®é b·i s«ng) of the river cross section at the position of drainage works are counted by hydraulic formulas (please see section 3 of this annex).
2/ Define the steepness alongside river:
Purpose of this task is to define the velocity and flow of water on the availability of design water level, cross section and morphological characteristics of the river bed.

In principle, gradient is determined according to documents on water level measurement from upstream section, cross section to calculate flow and downstream section in the flooding seasons. If it is difficult to measure in flooding seasons, it is possible to measure the gradient of water surface at the time of survey, or to measure the steepness of river along the dynamic axis of flow (along the deepest bed of the river). Results can be used as gradient for design flow.

Distance between sections to measure the gradients for small rivers is minimum 50 meters.

3/  Define the water velocity and flow:

Water velocity is defined by the following formula:

Formula sedi-maninh:                        V  = 
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Formula sedi-badanh:                      V   =   
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In which:   h   -   Average depth of the flow,   h = 
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                  (, B -  Cross section and width of the flow.

                   (, n -  Roughness according to formulas badanh and maninh.

In calculation, ( and n should be determined in compliance with the flow velocity measured with velocity meter or floats during the survey time:
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In which:   I - Gradient of water surface.

If there are no real figures available, it is allowed to use the approximate values for n and ( according to annex 3.6.1.                      

Water flow correlative to the investigated water level is defined as follows:

                Q   =    (ch 
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Symbols: 


"ch" for the main flow; 


"b"   for the river banks.

If the river is narrow with the width 10 times smaller than the flow depth (B < 10h ), "h"  is replaced with  
[image: image20.wmf]R
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 for the above formulas

In which:   (  is the wetted perimeter.

                  (  is the flow cross section.  

for rivers in the mountainous area, besides sedi formula, water velocity can be calculated on the base of diameters of biggest pebbles and gravels remained after flood withdrawal- d:

                                V   =  5,5
[image: image21.wmf]d
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In which:  Diameters of pebbles and gravels are in meter.

4/ Roughness of natural rivers

Table 3.6.1- Roughness of natural rivers 

	                         TT
	River roughness
	
[image: image22.wmf]1
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	n
	(

	1
	- Natural rivers with special conditions (featureless banks, flow without obstacles)
	40
	0,025
	1,25

	2
	- Rivers in the delta area with frequent flow (mostly large ones), exceptionally good water flow and river bed. Flow varies seasonally (large and middle size rivers); water flow and river shape are good.
	30
	0,035
	2,00

	3
	- Rivers in the delta area are with flowing water and quite clean; water direction is curve at some points or straight with uneven bed at some sections. Flow varies seasonally; river bed is made of soil; water flow is smooth.
	25
	0,040
	2,75

	4
	- Large and middle size rivers with internal blocking, trees growing at some sections, stones, uneven water surface. Flow varies seasonally; river bed contains round big stone or grass.

River banks are big or medium with grass and medium quantity of bushes.
	20
	0,050
	3,75

	5
	- Flow varies seasonally in difficult manner; rivers are tortuous with uneven banks, a lot of trees; river bed has boiling area.

Rivers in the mountainous area have pebbles and stones with uneven water surface.
	15
	0,060
	5,50

	6
	- Rivers with banks, dense bushes (slow flow) and pooled due to erosion.
	12,5
	0,080
	7,00

	7
	- Rivers in the mountainous area have stones; water runs heavily, making bubbles; water surface is tortuous.


	12,5
	0,080
	7,00

	8
	- River banks are the same as above but the water direction is very oblique. There are water falls. River beds are tortuous with stones’ water runs heavily, making bubbles and very noisy.
	10
	0,100
	9,0

	9
	- Rivers in the mountainous area with similar characteristics as above. There is high density of trees, bushes, stagnant areas. River banks have large dead area, some are very deep.
	7,5
	0,133
	12,00

	10
	- Rivers with driftage.

River banks have many big trees.

Notes: - The roughness table is used to calculate the water velocity according to hydraulic formula sedi-maninh and sedi-badanh if practical roughness is not known.

Sedi-badanh:
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Sedi-maninh:
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If the river width is 10 times bigger than the depth of water, R  ( h
	5,0
	0,20
	20,00


ANNEX 4 

EXPLANATIONS ON GEOLOGY

Annex 4.1
Content and tasks of geotechnical survey
A)  Purpose of geotechnical survey:

+  Collect materials on engineering and hydrological geology and combine with other materials to select the appropriate design scenario.

+  Define conditions on construction and usage of works. 

B)  Tasks of geotechnical survey:

+  Survey and evaluate the geotechnical conditions in the survey area including topography, geomorphology, architectural geology, hydrological geology, dynamic geology, construction materials etc.  

+  Perform other tasks of engineering geology during the general survey for design.

+  Foretell the possibility of occurrence and development of dynamic geological phenomenon during construction and usage of the works. 
C) Content of geotechnical survey.
The content includes geotechnical measuring and drawing, test and experiment boring, material process and document set up.

+  Geotechnical measuring and drawing is the first step, serving as background for eye or simple tool  investigation at site. Survey consists of site examination of natural exposure to have preliminary conclusions on the geological conditions in the survey area.

Scope, content and quantity of geotechnical measuring and drawing depend on the complication of survey objects, construction grade, previous study scope and scale of maps.

+  Geotechnical exploration consists of the following methods:

- Use of pits, uncovering. Tools are hacks, shovels, crowbars or diggers. Pits have the minimum size of 70(70(70 cm. The depth of pits depends on survey requirements, ranging from 2 to 5 meters. If it is necessary to excavate too deep or in the soft, loose soil, methods for supporting should be obtained to ensure the firm strong walls. If diggers are used, the diameters and depths of pits are unlimited.

- Explore by uncovering is used for determination of cover’s thickness, origin elevation, where the ground water appears, deformation of excavation and embankment slopes. This method can replace the pits in cases original samples are not required or can combine with the pits to reach required depth at soft soil positions. Diameters of bore bit vary from 20 to 25 centimetres. Maximum exploration depth is not exceeding 10 meters.

- Exploration with boring of diameter bigger than 75 centimetres including hand drill and machine. This method aims to study the geological conditions at deep levels, take stone, soil and water samples, experiment geology, or to drill in rock deposit or semi firm formation which cannot be accessed by other survey tools.     

- Geophysics survey includes work on power, seism, gravity, magnetic force and radiation. Most popular is the power and seismic surveys.

D)  Geotechnical test.

  Site tests like standard penetration, SPN, field vane shear, confined compression, etc are executed in compliance with current regulation on Procedures or equipment Guidance if required. Stone, soil, water and construction material tests are required to follow the existing regulations.

E)  Edit and file up survey documents:

        Edit original site documents:

          - Select and organize soil, water and stone samples systematically;

          - Edit field logs;

          - Edit maps.

          - Edit indoor materials.

          - Edit bore hole and pit sections, field and indoor testing materials;

  
 - Produce geotechnical sections;

           - Make geological maps (or the chart) for bore hole and pit locations.

          - Report.

Notes. Content and format of the documents must comply with the regulations on current sample documents 

When survey with drill, penetration, vane shear, following procedures should be followed:

· Geological survey drilling procedure 22TCN 25   - 99

· Field vane shear test ASTM D2573 and TCXD 205-1998 Ministry of Construction

· Penetration Test and Split-Barrel Sampling of Soils ASTM D1586

Annex 4.2
Classification of organic soil and sludge
1.- Cohesive soil (clayey sand, sandy clay, clay) with the natural humidity higher than the liquid limit (viscosity IL > 1) and the void ratio of:

 e0      (  0,9 for clayey sand;                                                                                                                                                                        

 e0      (   1,0 for loam sandy clay;                                                                                      

 e0     (   1,5  for clay;

                       

 is all called sludge.                                     

2.- Depending on the botanical contents, soil is called with other names as:                        
                  

       a) Organic soil for the organic content <10%.
b) Peaty soil for the organic content 10 - 60 %.                                               

c) Peat for the organic content > 60%.
Annex 4.3
Classification of soil
A. Define conditions of cohesive soil with IL and non-cohesive soil with Sr

                                                                                                           Table 1

	Name and condition of cohesive soil
	Consistency IL

	Clayey sand 

· Hard 

· Plastic

· Melt

	IL (  0
0 <  IL ( 1

IL  >  1

	Sandy clay and clay
	

	· hard
	IL  <  0

	· Semi-hard
	0   <   IL  (  0,25

	· Hard-plastic
	0,25 <  IL  (  0,50

	· Soft-plastic
	0,50 <  IL  (  0,75

	· Melt-plastic
	0,75 <  IL  ( 1,00

	· Melt
	IL   >  1


                                                                                                         Table 2

	Name and condition of non-cohesive soil
	Saturated degree Sr

	Little moisture sand
	Sr  (  0,50  

	          Moisture sand
	0,50 <  Sr  (  0,80

	          Saturated sand
	Sr  >  0,80


                  Notes:

1. Cohesive soil (clayey soil) which is non-subsiding is classified according to plasticity IL 
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2.   Saturated degree is calculated as follows:  
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W     =   natural humidity of soil 

                      
Wp      =   soil humidity at rolling limit

 
Ip      =   plasticity Ip  =  WL ( Wp

 
e      =   void ratio of soil 

                       
(s     =   unit weight of soil

                       
(w     =    aquisity (normally (w = 1).

B. Define the density of non-cohesive soil with e  
                                                                                                                           Table 3

	
	Density of non-cohesive soil

	Non-cohesive soil
	Dense
	Averagely dense
	Loose

	Coarse and medium sand with gravels
	e < 0,55
	0,55 <  e  ( 0,70
	 e  >  0,70

	 Fine sand
	e < 0,60
	0,60  <  e  ( 0,75
	e  >  0,75

	 Silt sand
	e < 0,60
	0,60 <  e  ( 0,80
	e  >  0,80


Annex 4.4
Determination of soil conditions at site

A. Define cohesive soil conditions by eyes

                                                                                                                Table 4

	Condition
	Signs

	Hard and semi-hard
	Soil is broken into pieces and crumbled by hand forces.

	Hard-plastic
	When cracking soil, it will be bended first and then broken. With big balls it is difficult to shape them by hands.

	Soft-plastic
	It is not difficult to shape the soil by hands. The output shape stays the same by time.

	Melt-plastic
	It is very easy to shape the soil.  The output shape is easily changed.

	Melt
	Soil is falling into thick layer when laying in the bias surface


      B. Define cohesive soil density when digging                                                  

                                                                                                                   Table 5
	Density
	Difficulty level of digging

	Very high
	It’s not possible to push the shovel down into soil. Must use the hack, and jimmy. Not possible to crumble soil by hands.

	High 
	It’s difficult to push the shovel down into soil. It is possible to crumble soil by hands with strong force.

	Average
	The shovel can be pushed into soil. With that soil is broken into small clods with different sizes

	Low
	It is very easy to use the shovel. Soil from the digging is separated to individual clods.


C. Define non-cohesive soil humidity at site        

                                                                                                                        Table 6
	Humidity of non-cohesive soil
	Moisture sign of non-cohesive soil

	Dry
	Cannot see water; if you keep the soil in hands and drop, it will be loose and fall to ground into grain.

	Slightly moisture
	If you keep the soil in hands, it feels cold. When rubbing small quantity of soil between fingers it is broken into small clods.

Put a blotting paper under the clod, it will be wet after a long time.

	Moisture
	If you keep the soil in hands, it feels wet. When open the hands, the soil keeps in shape for a while before broken.

Put a blotting paper under the clod, it will be wet quickly and shows dirt.

	Saturation
	Can see water clearly. When rubbing small quantity of soil between fingers, it is deliquescent or balled up.

	Too much saturation
	Soil is loose by itself with a lot of water inside.


D.  Define non-cohesive soil density when boring

                                                                                                                        Table 7

	Density


	Depth of bore bit into the sand

(cm)
	Density sign when pushing the check valve

	Very high


	<10
	There is the short sound when dropping the check valve freely; Take times to put the valve in; with rotating the valve, it is possible for the pipe to come in but slow; sand not capping the valve.

	High
	10 ~ 20
	There is the bass sound when dropping the check valve freely; with rotating the valve, it is possible for the pipe to come in but slow; sand not capping the valve.

	Average
	20 ~ 50
	There is the smooth sound (bass) when dropping the check valve freely; without rotating the valve, it is also possible for the pipe to come in a little; sand capping the valve.

	Low (coarse)
	>50
	There is no sound when dropping the check valve freely; it feels soft; pipe comes in with no force before the bore bit; sand capping the valve..


Annex 4.5
Soil classification by difficulty in boring


                                                                                                                           Table 8
	Soil grade
	Name
	Representative 
	Boring speed

(m/hour)

	I
	Soft soil
	-  Top soil without tree roots;

-   Sludge, peat; 

-  Loose soil like sand, clayey sand without pebbles, loess.
	 8,5

	II


	Medium dense soil 
	-  Top soild with tree roots or occasionally pebbles, gravels, diameters 3 centimeters or less;

-  Running sand with no pressure, closely packed sand;

-  Sandy and clayey soil with less than 20% of pebbles or gravels, diameters 3 centimeters or less;

-  Medium dense clay.
	4,5

	III


	Hard soil with soft rock
	-  Clay, sandy and clayey soil with more than 20% of pebbles or gravels, diameters 3 centimeters or less;
-  Hard clay;

-  Running sand with pressure, dense loess;

-  Claystone with layers of weak adhesive sandstone or marlstone (with thickness less than 5 centimeters);

-  Adhesive siltstone and sand with loose clay or lime binding;

-  Soft coal, jet;

-  Small particle gypsum, weathered gypsum;

-  Maganese ore, magnesite oxidized iron ore.
	2,3

	IV
	Soft rock
	-  Rounded materials with gravels from sedimentary rock;

-  Clayey adhesive siltstone. Clayey adhesive sand, marlstone.

-  Marlstone with voids.

-  Clayey stone; sandy clayey stone, carboniferous clayey sand.

-  Medium hard coal; hard jet; primary kaolin; crystalline gypsum.

-  Dunitre and peridotit strongly weathered.

-  Compact magnesite.


	1,5

	V
	Little hard stone


	-  Soil with a lot of pebbles and gravels;

-  Clayey sand, clay of dense to highly dense and having a lot of sand.

-  Adhesive siltstone, adhesive sandstone with lime binding.

-  Hard coal, anthracite.

-  Schists consist of mica-clay, mica, chlorite-clay, xerixite.

-  Secpentinit, secpantinizied.

-  Weathered dunitre.
	1,10

	VI
	Medium hard stone
	-  Compact clayey stone with layers of dolomite and siderite; 

-  light silicified clayey stone;

-  Adhesive siltstone; feldspathic sand; calcareous sandstone;

-  Pebbles of sedimentary rock

-  Clayey limestone;

-  Schists consist of xerixite clay; silica-mica; mica schist;

-  Chlorized and schistic poocphirit, gabbro;

-  Unweathered dunitre, weathered peridotit;

-  Brown iron ore with big voids.
	0,65  

	VII


	Hard stone
	-  Gravels of ingenous rock and transformed stone;

-  Pebbles with less than 50% of ingenous pebbles, cement, clayey sand; adhesive pebbles from sedimentary rock and calcareous cement;

-  Silica sandstone;

-  Dolimite, limestone;

-  Feldspathic sand and silicified limestone;

-  Light silicifized schists composed of amphibolic magnesite, hornblende, and chlorite hornblende.

-  Light schistic porphyraceous porphyre, weathered porphyraceous porphyre;

-  Granite, syenite, diorite, gabbro and other ingenous rocks with weathered coarse and medium grains;

-  Brown iron ore with many voids.
	0,50

	VIII


	Very hard stone
	-  Gravels of ingenous rock, calcareous cement;

-  Silicified dolomite and limestone;

-  Silicified schists consist of chlorite silica, xerixite silicia, chlorite silicia, chlorite xerixite silicia;
-  Gneiss, hematite-magnesite;

-  Weathered basalt; porphyraceous diabase;
-  Andesite;

-  Light weathered diorite diabase;

-  Peridotite, granite, syenite, and gabbro with weathered fine grains and lightly weathered medium and coarse grains.
	0,30

	  IX
	Hard and solid rock
	-  Gravels of ingenous rock, siliceous matric;

-  Scano limestone. Sandstone, limestone, silicified dolomite;

-  Silicious schist. Quartzite magnesite and haematite;

-  Chert of amphibolic magnesite;

-  Silicified trachyte, porphyre. Fine crystalline diabase;

-  Light weathered riolit, small granites, vigranite granite, granite-gneiss, diorite, diabase, etc and with unweathered medium grains;

-  Lightly weathered basalt.


	0,20

	X
	Very hard and solid rock


	-  Driffting stone, and boulders of igeneous rock and transformed stone.

-  Stiff silicia sand stone;

-  Quartzite with various grain sizes. Vein quartz.

-  Liparite, riolite, granite, granite-gneiss, small grained granodiorite; vigranite; compact  pegmatite, silicized and cherty porphyre;

-  Magnesite and compact mactit ore with stiff rock layers;

-  Silicified brown iron ore. Stiff basalt.


	0,151

	XI
	Specially hard rock
	-  Silicious schist;

-  Quartzite – very hard ferrous chert;

-  Stiff silicia.


	0,10

	XII
	Extremely hard rock
	-  Completely unweathered jasper, chert, corindon, quartzite.


	0,04


Annex 4.6
Value C, ( of soil and sand

  ( C is of kg/square centimetre  ;  ( is of degree  )

Table 9
	Soil type
	Criteria
	Soil characteristics with the following void ratio e

	
	
	0,45
	0,55
	0,65
	0,75

	Sand and gravel and Medium sand 
	C
	0,02
	0,01
	
	

	
	(
	43
	40
	38
	

	Medium sand
	C
	0,03
	0,02
	0,01
	

	
	(
	40
	38
	35
	

	Fine sand
	C
	0,06
	0,04
	0,02
	

	
	(
	38
	36
	32
	28

	Silt
	C
	0,08
	0,06
	0,04
	0,02

	
	(
	36
	34
	30
	26


Annex 4.7       Standard pressure on ground rtc (kg/ square centimeter)
                                     (For houses and walls) 

A. Regular soil








                                                                                                                    Table 10

	Name
	Rtc

	Clods
1. Pebbles and gravels with voids filled by sand

2    Pebbles originated from crystalline stone

3.   gravels originated from sedimentary stone
	6,00

5,00

3,00

	Sandy soil 
	Compact 
	Average compact 

	4.  Sand with coarse grains independent from the humidity

5.  Sand with medium grains independent from the humidity

6.  Sand with fine grains

 a.  little moisture

 b.  very moisture and water saturated

7.  Silt

 a.  little moisture

      b.  very moisture

      c.  Water saturated
	6

5

4

3

3

2,0

1,5
	5

4

3

2

2,5

1,5

1,5

	
	Void ratio
	Consistency

	Clayey soil
	e
	IL = 0
	IL = 1

	8.  Clayed sand
	0,5

0,7
	3,0

2,5
	3,0

2,0

	9.  Sandy clay
	0,5

0,7

1,0
	3,0

2,5

2,0
	2,5

1,8

1,0

	10.  Clay
	0,5

0,6

0,8

1,1
	6,0

5,0

3,0

2,5
	4,0

3,0

2,0

1,0


Notes for Table 10:

  1. As for clayey soils having criteria in between IL and e in table 14, Rtc is calculated by interpolation method. IL = 0 and IL = 1 are interpolated according to e, then with IL = 0 vµ IL  = 1 for the results of Rtc.

2. Table 10 is used for following situations:

a) Foundation with foundation bed with width 0.6 – 1.5 meters and depth 1 – 2.5 meters despite the existence or non-existence of basement.

b)
Standard pressure on the ground Rtc as in table 14 is applicable to preliminary determination on foundation and works sizes when the ground is constituted of uniform horizontals soil layers (allowed angle of inclination is not over 0.1), shrinkage of these layers without 1.5 times the width of biggest foundation plus 1 meter is not increased, and the determination of final sizes on foundation and works grade III and IV.

B.  Design pressure Rtc of hard clayey soil (IL ( 0) is defined according to result of uniaxial compression test:                    

                                               Rtc = 1,5 Rn
Or 

     Rtc = 4 - 10 kG/cm2 for sandy soil

                                   6 -  20 kG/cm2 for clayey soil

                                   8 -  30 kG/cm2 for clay

C.  Design pressure of the stone bed:

                                                             Rtc =  m K Rn
In which:

· Rn is the average stability when compressing the soil sample by a saturated axis.

· K is the coefficient of homogeneity of stone in compliance with the stability of uniaxial compression. If there is no figure from testing, it is allowed to take it as 0.17.

Notes:

1. If there are strongly weathered stone, cracks, or subdued stone in the ground, in-situ compression test.

2. Standard pressure Rtc is only used for houses and walls.

D.   Design stress of soil with big voids                                                                                         Table 11
	No.
	Saturation degree
	With the main load combination
	With sub-load combination 
	With special load combination

	1
	Little wet
	2,5
	3,0
	4,0

	2
	Very wet
	2,0
	2,5
	3,0

	3
	Saturated
	1,5
	1,8
	2,0

	
	
	
	
	


Notes:

Design stress of soil with big voids in the above table are in correlative with saturated state, no subsiding, the void ratio more than 0.7 or after drying the soil is relatively subsiding with ( (0,02.

If the void ratio is below 0.7 or after drying ( ( 0,02, soil design stress should come from the Railway geotechnical survey procedure of Road geotechnical survey procedure.

Annex 4.8
Evaluation of areas and construction sites by the complex of geological conditions
Table 15
	Condition
	Complex type
	Area geological constitution
	Topography
	Hydrological and geology
	Existing geological phenomenon

	Simple
	I


	Horizontal or oblique soil layers. Easy examination on strati graphical column. Uniform soil components at examined sections. Clear presentation on arrangement of horizontal layers.
	Accumulative wearing layers or abrasive layers; easy to map and define.
	Consist of water layer zones constant along directions and thickness. Ground water in uniform sedimentary stone. Uniform chemical components of ground water.  
	No current dangerous geological phenomenon that may influence the evaluation of geotechnical characteristics.

	Normal
	II
	Damages by folding and stratum interruption. Complex stratum. Soil components changing rapidly.
	Accumulative wearing layers; many unclear shelves.
	Consist of water layers various in directions and thickness.

Uniform ground water components.
	There is occasionally geological phenomenon in the area.

	Complex
	III
	Damages by stratum interruption and complex folding. Complex stratum, not possible for examination. Not much examination possible for soil and stone components.
	Terrains ahead of the mountain and mountain relief
	Different ground water types with complex interactive relations (caxto water, etc.)
	Modern geological phenomenon widely developed.


ANNEX 5       VIETNAMESE STANDARDS QUOTATION

TCVN 4054-98 "highway - design requirements”

3.4    Road grade

3.4.1    Roads are classified in compliance with their functions as in column 1-table 3 to serve the management, usage and maintenance. 

Table 3 - Grades of roads

	Management grade
	Technical grade
	Velocity Vtt  (km/h)
	Required lanes 
	Major function

	I
	
	
	6
	Connect large economic, political and cultural centers 

	II
	Grade 80 and  60
	80 and 60
	4


	

	III


	
	
	2


	

	IV


	Grade 60 and 40
	60 and 40
	2
	Connect local economic, political and cultural centers together and with arterial highways or expressways

	V
	Grade 40 and 20
	40 and 20
	2 hoÆc 1
	Connect locations and residential areas


Note - required lanes are calculated according to article 4.2 of this Standard 

3.4.2   Roads are classified technically as in table 4.


 Table 4 - Technical grades of roads

	Technical grade
	Velocity 

Vtt  (km/h)
	Min design capacity

xcq® / n®

	80
	80
	(  3000

	60
	60
	(  900

	40
	40
	(  150

	20
	20
	<  150


3.4.3   Velocity in table 4 is used to work out major technical criteria of road in difficult situations.

3.4.4    Technical grade of roads are defined based on the functions, terrains of the line, design capacity to enhance the economic efficiency and service. Economic technical proofs should be provided for selection of road technical grade. If it is not possible to provide proofs, regulations in table 4 and 5 can be used.

                  Table 5 - Technical grade of roads based on functions

	
	Terrain

	Road function
	Plain
	hill 
	Mountain

	Connect large economic, political and cultural centers
	80; 60
	80; 60
	 60

	Connect local economic, political and cultural centers together and with arterial highways or expressways
	               80; 60
	               60; 40      
	                40; 20

	Connect locations and residential areas
	40
	40, 20
	20


Notes -   Terrain types are based on popular cross slope as follows:

                 Plain < 10%   ;     Hill 10 - 25 %    ;      Mountain   >    25%

3.4.5    Road sections must have the minimum length of which there is one grade. This length is 10 and 5 kilometers, for grades 80 - 60, and 40 - 20 respectively. Velocities of adjacent sections must not have the difference of over 20 km/h.

3.4.6   In case the section passing plains and low hills with the route reference points, it is allowed to decrease the velocity to the small value of the same road grade, but not to reduce the road surface and bed width.

4.   Cross-section

4.1    General regulation

4.1.1   Road surface includes the carriage way and shoulder, and median if necessary.

Shoulder is partly reinforced when velocity Vtt  (  40 km/h. If there are 4 lanes or more in the carriage way, there should be median in the middle. Median width is according to article 4.4.1 and table 7. The hard part of shoulder is structured in a simpler way than the road surface (less layers, less layer thickness, material quality is less); however the surface has to be made of the same material of the carriage way. If Vtt = 40 km/h , the hard shoulder shall be made of different materials than the carriage way. 

4.1.2 Minimum width of cross sectioned components of road grades is defined in table 6

Table 6 – Minimum width of cross sectioned components    unit: meter
	
	Technical grade

	
	20
	40
	60
	80

	  Carriage way
	1 ( 3,50
	2 ( 3,00
	2 ( 3,50
	2 ( 3,50

	  Shoulder
	2 (1,50
	2 ( 1,50
	2 ( 2,50
	2 ( 3,00

	 Hard part
	-
	2 ( 1, 00
	2 ( 2,00
	2 ( 2,50

	Minimum width of road surface
	6,50
	9,00
	12,00
	13,00


           Notes - Table 6 is not considering the width of bicycle and non-motorized vehicle lane, and median according to article 4.4

4.2     Carriage way

4.2.1    Carriage way consists of the integer number of lanes. The number should be even except for when there is big different between the amounts of traffic in the two halves of the road or special traffic arrangement exists.

4.2.2    Number of lanes in the cross section is designed as follows:







                                nlx    =   

in which :

      nlx       is the required lanes, rounded according to article 4.2.1;

      Nc®giê   is the traffic in rush hours, according to article 3.3.3;

      Nlth      is the maximum traffic capacity calculated as follows: 

If there is medians for different directions and between motors and non-motorized vehicles: Nlth = 1800 xcq®/h;

                  If there is medians for different directions and no separation between motors and non-motorized vehicles: Nlth = 1500 xcq®/h;

                  If there is no medians and no separation between motors and non-motorized vehicles: Nlth = 1000 xcq®/h;

       Z        is the traffic capacity usage coefficient:


               With Vtt   (   80 km/h it is 0.55.


               With Vtt   =   60 km/h it is 0.55 for plain and 0.77 for mountainous area;

                            With Vtt   (   40 km/h it is 0.77.


      

4.2.3    Lane width

In regular situation, lane width is defined as follows:

Grade  (   60 km/h

3.50 meters

Grade  =   40 km/h

3.00 meters


Grade   =  20 km/h

3.50 meters  No separate lanes (table 6)  

4.3    Shoulder 

4.3.1 With Vtt  (  40 km/h the shoulder comprises of a hard part with width determined in table 6.

4.3.2    Road with velocity from 60 km/h and over has its lands. Lands are uninterrupted paint mark (white or yellow) of 20 centimeters in width in the hard part, adjacent to the road surface edge. At crossing areas like intersections, begin and end of lanes, etc., lands are painted in dash lines according to road signal regulations.

4.3.3   At locations with supplementary traffic lanes like climb lane, speed changing lane and others, these lanes will replace the hard shoulder part. If the width of remaining area is not sufficient, it is necessary to expand the road bed to ensure the minimum remaining area of 0.5 meter.

4.3.4    Lane for non-motorized vehicles

As for road with 4 traffic lanes and more, the non-motorized vehicles shall be separated from the motors. As for others, if Nc®giê is 750 xcq®/h and more, and over 500 bicycles/h/way, it is necessary to have separate lane for bicycles.

Bicycle lane width for one way is calculated as:

 

b  = 1(n + 0,5 m 

in which n is the number of bicycle lanes for one way.

Traffic capacity of one bicycle lane is 1000 bicycles /h/one way. This lane is one way, on the right of outermost motor lane.

Bicycle land width must ensure the traffic of other non-motorized vehicle lanes.

The lane surface must have similar evenness as the adjacent motor lane.

4.4    Median

4.4.1   The medians of road Vtt   (   80 km/h includes the separation part in the middle and safety parts (hard) in two sides. Minimum size of the median is presented in picture 2 and table 7.

Table 7 -   Minimum structure of the median    Unit: meter

	Constitution
	Separation part
	Safety part  (hard) 
	Minimum width of median

	Curbstone, coated, no props
	                    0,50
	                         2 ( 0,50
	                                  1,50

	Curbstone, coated, with props
	1,50
	2 ( 0,50


	2,50



	 No coating
	3,00
	2 ( 0,50
	4,00


4.4.2    When the road is divided into two separate ways, width of one way includes carriage way and the two pavements with the right-side pavement structured as in table 6 and the left one obtaining the same total width with hard part width reduced to 0.50 meter. In the hard part which is adjacent to the road surface edge, there is land of 0.20 meter wide.

4.4.3    If the median is smaller than 3.00 meters in width, the separation part has to be coated and covered with curbs.

The median from 3.00 to 4.50 meters in width:

-  if covered with curbs, it must be ensured that soil at the separation part does not make the surface dirty;

-   if not covered with curbs, it is necessary to grow trees or bushes to hold the soil.

If the median is wider than 4.50 meters (to reserve space for lane expansion, to divide the road entirely), it should be structured with water collection works and waterproof road bed. Pavement structure is according to article 4.4.2.

4.4.4    The median is cut in some parts to make the turning paths for vehicles. They are located:

-  no less than 500 meters from each other (for the median smaller than 4.5 meters) and no more than 2 kilometers (for median wider than 4.5 meters).

-  Ahead of tunnels and large bridge works.

Length of the turning paths and the edge must be sufficient for a triple trailer to turn.

4.5    Clearance

4.5.1   Clearance is the space limit to ensure traffic. It is not allowed to have any obstacles including road works like signs, lighting masts and others existed in the clearance area.

4.5.2   Minimum clearance for road is regulated as in picture 3. Height of clearance H (including inside the tunnel) defined here is excluded the reservation for road surface lift during maintenance or upgrading.

4.5.3    In case the bicycles or pedestrians are separated from motor lane, minimum clearance of those lanes is the rectangle with height of 2.50 meters, and width of 1.50 meter. This clearance can be adjacent to the one of motor carriage way or divided by side median.

4.5.5    Bridge road width:

As for big bridge (length ( 100 meters), road width is according to bridge design standards on clearance.

As for medium bridge (length  < 100 meters), road width is made of carriage way area plus the necessary width to ensure traffic capacity of pedestrians and non-motorized vehicles, but not wider than the road bed.

As for small bridge (length < 25 meters), road width is the same as bridge width.

4.6    Climbing lane

4.6.1  Climbing lane is positioned in the road with Vtt  (  80 km/h and meets the following requirements:

1-  Road with 4 traffic lanes or less;

2- Longitudinal slope > 3% and longer than 800 meters. Difference between popular trucks and car speeds is over 30 km/h;

3- Economic and technical reasoning includes the time saved for cars with the climbing lane.

4.6.2  Structure of climbing lane:

    -    The width of climbing lane is 3.50 meters, and can be decreased to 3.00 meters in difficult situations;

    -    The lane is positioned:

+   on the outermost of main lane, separated by the 0.20 meter land. The remaing area beside the climb lane has to be minimum 0.5 meter in width;

 +  independently in separate road bed. In such case, there should be reserved for passing when one motor break on the road.

    -    Buffer from main lane to suppymentary lanes or vice versa has the degree of extension of 1 : 10.

5.   Plan, vertical sections and combination of road components

5.1  Major technical standards:

Major technical standards of roads from different grades are defined in table 9.

Table 9 -   Major technical standards of road

	No.
	Criteria
	Velocity (km/h)

	
	
	20
	40
	60
	80

	1
	Maximum superelevation slope,  %                          
	6
	6
	6
	6

	2
	Minimum curve radius (in correlative with superelevation 6%),  meter                                                 
	15
	60
	125
	250

	3
	Regular minimum curve radius (in correlative with superelevation 4%), meter                      
	40
	125
	250
	400

	4
	Non-superelevated curve radius, meter                                                       
	100
	200
	500
	1000

	 5
	Sight distance ahead of fixed obstacles, meter
	20
	40
	75
	100

	6
	Sight distance on vehicles from opposite way, meter
	40
	80
	150
	200

	7
	Sight distance for vehicle passing, meter                         
	100
	200
	350
	550

	8
	Maximum slope,  %                                           
	9
	8
	7
	6

	9
	Minimum radius of summit curve, meter
	200
	700
	2500
	4000

	10
	Minimum radius of sag curve, meter
	100
	450
	1000
	2000


5.3   Route components in the plan

5.3.1   In the plan, the route comprises of line segments and curves. For the road with Vtt  (  60 km/h, line segments and curves are connected by clothoidal transition curves.

5.3.2    Length of line segments is not exceeding 3 kilometers.

5.3.3    There must be buffers with sufficient length between curves:

    -    to locate transition curves; and

    -    not below 2V (meter) between the two adverse curves (V is the design velocity km/h).

5.3.4    In mountainous areas, road with Vtt < 60 km/h is not required to follow article 5.3.3; the buffers however should be sufficient to locate the transition of superelevation factors. 

5.4    Plan curves (horizontal curves)

5.4.1   Horizontal curve radius should be tracked with the terrain and offer good conditions for the traffic (table 9).

Minimum horizontal curve radius is used only in difficult situations. It is encouraged to use horizontal curves with minimum radius and more.

5.4.2    Upon renovation of old roads, as for difficult situations, it is allowed to use road minimum radius with one grade lower than design one for the old sections.

5.5    Extension of carriage way in the curve

5.5.1   In plan curves with radius smaller than 250 meters, two-lane carriage way is defined as in table 10.

5.5.2    When the carriage way consisting of more than 2 lanes, the degree extension of each lane is half of the figure in table 10.

Table 10 - Extension of two-lane carriage way in the plan curves

                                                                                                                           Unit: meter

	Case
	Distance between rear axle to the roof
	Radius of plan curves (meter)

	
	
	250 ~200
	<200 ~ 150
	< 150 ~ 100
	<100 ~ 70
	<70 ~50
	<50 ~30
	<30 ~25
	<25 ~20
	<20  ~15

	1
	5
	0,4
	0,6
	0,8
	1,0
	1,2
	1,4
	1,8
	2,2
	2,5

	2
	8
	0,6
	0,7
	0,9
	1,2
	1,5
	2,0
	-
	-
	-

	3
	5,2 + 8,8
	0,8
	1,0
	1,5
	2,0
	2,5
	-
	-
	-
	-


Case I is applied for roads with Vtt  (  20 km/h, case II for Vtt  ( 60 km/h and case III for traffic with many prime movers.

5.5.3    The extension area is located in the back of curve. If there are obstacles (like cliff), it is allowed to position it in the backside or both the front side and the backside.

5.5.4    Extension connecting section superposes the superelevation connecting section and the transition curve. If the latters do not exist, the extension is structured:

     -   with sufficient space to extend 1 meter for a minimum length of 10 meters;

    -    in the extension part, the degree of extension is according to linear relation;

    -    one half of the extension part locates in the line segment and the other half in curve.

5.5.5    Extension section located in hard shoulder

Lands (and others like supplementary lanes for bicycles and pedestrians if any) must be on the right side of extension section.

The road bed needs to be extended to ensure the minimum remaining area of 0.5 meter.

5.6      Superelevation and superelevation connecting part

5.6.1   Superelevation is the slope of carriage-way, toward the back of curve.

Max superelevation is 6%.

Min superelevation is according to the surface slope and no less than 2%.

Superelevation in correlative with curve radius can be used in accordance with table 11

Table 11 -   Superelevation in correlative with horizontal curve radius










Unit: meter 

	Velocity km/h
	Superelevation, %
	Non-superelevated

	
	6
	5
	4
	3
	2
	

	80
	( 250 ( 275
	>275 ( 300
	>300 ( 350
	>350 ( 500
	>500 (1000
	>1000

	60
	( 125 ( 150
	>150 ( 175
	>175 ( 200
	>200 ( 250
	>250 ( 500
	> 500

	40
	(  60 (  75
	> 75 (  100
	>100 ( 200
	> 200

	20
	( 14 ( 50
	> 50 ( 100
	-
	>100


Note  - Road with Vtt  = 20 km/h, low graded road surface, minimum superelevation is 3%

5.6.2    Shoulder in the curve has the same superelevation as the carriage-way.

5.6.3    If there are two carriage-ways, it is possible to make 2 separate superelevations for them.

5.6.4    Length of superelevation connecting part Lnsc :
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In which:
          


B     is the width of carriage way, meter;


(      is the extension of the carriage-way, meter;


isc       is the superelevation;


in      is the superelevated slope, %:

                             as for road with Vtt  =  20 - 40 km/h :  
 1% ;


       
      as for road with Vtt  (  60  km/h :

0,5%.

Lnsc  is not smaller than the transition curves (if any), meter.

 5.6.5    Superelevation connecting part

In the superelevation connecting part, cross sections of the two slopes are transferred into cross sections with superelevation slope in two steps:

Preparation: objects outside the carriage way (pavements) are increased with the level to the same as carriage way, bordering the carriage way edges.

Execution with two methods:

   a)  Revolve on the central line to increase the level to the same as carriage way; then revolve both carriage way and hard shoulder on the central line to achieve superelevation slope;

   b)  Revolve the backside of curves on the central line until the entire cross section obtaining the same cross slope as carriage way (like method a); then revolve the entire cross section on the carriage way edge until the superelevation slope is reached.

5.6.6.  The superelevation connecting part superposes the transition curves if there are curves. Otherwise, the superelevation connecting part locates half in line segment and half in curve.

5.7    Transition curves

5.7.1   Transition curves are located in road with Vtt  (  60  km/h.

5.7.2   Transition curves connect the line segments and the curves and vice versa.

They superpose the superelevation connecting part and the extension of carriage-way.

Length of transition curves Lcht is not smaller than length of the superelevation connecting part and extension connecting part (Lcht is not smaller than 15 m), in meter:
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In which : Vtt   is the velocity of road grades, kilometer/hour;

     R   is the curve radius in the plan, meter.

  5.7.3   Transition curves are clothoid curves with equation as follows:

                                            R L  =   A2
In which: R    is the curve radius at one point in the curve, meter;

L     is the lµ arc length from the curve starting point to the considered point, meter.

A     is the parameter of the curve. These should be selected appropriately, but must be: 



     A     (    
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In which:  R    is the curve radius in the plan, meter.

    Lcht  is the length of transition curve, meter.

5.7.4   Cubic Carrabolla curve or with many segments of circle (with difference between adjacent radiuses not more than two times of its number) may be used to replace the clothoid curve of transition.

5.8    Longitudinal slope

5.8.1  Depending on the road grades, max longitudinal slope of the route is defined in table 9.

In special cases, with sufficient economic proofs, it is able to increase 1% from the figures in table 9.

With routes in the 2000 meter high from the sea level, the max slope is not exceeding 8%.

5.8.2   Longitudinal slope of the cutting must not be below 0.5%. For special sections, it is allowed to be below 0.5% for a length not over 50 meters.

5.8.3   For the roads passing residential areas, the longitudinal slope should be below 3%.

5.8.4  Longitudinal slope in the tunnels (except for the one shorter than 50 meters) must be from 0.3 to 3%.

5.8.5   Length of longitudinal slope must not exceed the figures in table 12.

Table 12 -   Max length of longitudinal slopes     Unit: meter
	Longitudinal slope,
	Velocity     (km/h)

	%
	20
	40
	60
	80

	4
	-
	1500
	1000
	900

	5
	1200
	1000
	800
	700

	6
	1000
	800
	600
	500

	7
	800
	600
	400
	-

	8
	600
	400
	-
	-

	9
	400
	-
	-
	-


5.8.6.
Length of longitudinal slopes is not allowed to be smaller than figures in table 13. For upgrading or repairing works, it is allowed to use the figures in brackets.

Table 13 -    Minimum lengths of longitudinal slope
Unit: meter

	Velocity  (km/h)
	 80
	60
	40
	20

	Minimum length of longitudinal slope, meter 
	200 (150)
	150 (100)
	100 (70)
	60 (50)


5.8.7    In horizontal curves with radius smaller than 50 meters, grade compensation must follow the figures in table 14.

Table 14 -  Max Grade compensation in horizontal curves with small radius 

	Horizontal curve radius, meter 
	50 - 35
	35 - 30
	30 - 25
	25 - 20
	( 20

	Max grade compensation, %
	1
	1,5
	2,0
	2,5
	3,0


ANNEX 6             SURVEY CONTROL NETWORK

Survey control network of Vietnam is divided into: 

· National survey control network, 

· Regional survey control network,

· Mapping control network.

1. National survey control network is the basis to control the measurement and mapping of topographic maps nationwide, and to meet the requirement of geotechnical sector and scientific research. National survey control network includes the Space control network and Levelling control network. 

It is established by methods of “dense triangular net”  “Closed triangle” “ Traverse”; “ Triangular net of side measurement” or their combination. 

National levelling control network is made of the geometric levelling method with standard mark 0 – is the average sea level at tidal testing station Hon Dau – Do Son – hai Phong.

National space and levelling control networks are divided into four grades I,II,III,IV, with technical standards indicated in annex 6.1 and 6.2

                     NATIONAL SPACE CONTROL NETWORK        ANNEX 6.1

	Characteristics
	Triangular net of different grades
	Traverse net of different grades

	
	I
	II
	III
	IV
	I
	II
	III
	IV

	 Length of side (kilometre)

2.Root mean square error of angle measurement ( triangular error calculation or closure graph calculation)

3. Relative root mean square error of bottom side measurement

4. Relative root mean square error of the weakest side. 

5. Relative root mean square error of traverse side

6.Minimum angle value of the triangle 

7. Allowable triangular misclosure error

8. Relative root mean square error of Laplas astronomic points

    - Latitude

    - Longitude
    - Azimuth
	20 - 25

(0,7”

1/

400000

1/

300000

400

(3”

(0.3”

 (0,45”

(0,5”
	7 - 20

(1,0”

1/

300000

1/

200 000

300

(4”

(0,3”

 (0,45”

(0.5”
	5 - 8

(1,5”

1/

200000

1/

120000

300

(6”
	2-5

(2.0”

1/

120000

1/

70 000

300
(8”


	20 - 25

(0,4”

1/300 000

(0.3” (0,45”

(0,5”


	-

(1,0”

1/

250000

(0,3” (0,45”

(0,5”
	3

(1,5”

1/

200000
	0,25-2

(2,0”

1/

120000


            NATIONAL LEVELLING CONTROL NETWORK                           Annex 6.2 

	Characteristics
	Levelling network of grade

	
	I
	II
	III
	IV

	1. Random root mean square error on 1 kilometre of level line ( (mm)

2.System error on 1 kilometre of level line ((mm)

3. Allowable error in the closed level line or appropriate line: fhcp (mm)

(L kilometres of level line)
	( 0,5

0,05

_
	( 2,0

0,4

(5
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	(5,0

(10
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	(10,00

(20
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      2. Regional survey control networks for both space and levelling aim to enhance the national control networks at areas independent to the assumed coordinate and levelling systems in the entire area to serve the work of measuring and drawing big scale topographic maps and work on survey and design for cities, industrial zones, traffic works, hydropower plants, etc.

          Regional space control network for large area can be equivalent to grade IV national space control network. Within normal scope, it is possible to build the analytic nets grades 1, 2 or the traversal nets grades 1, 2. Levelling network uses geometric levelling method, normally the levelling network grade IV and technical levelling network. Technical parameters of regional control networks are indicated in annex 6.3

  REGIONAL SURVEY NETWORK                 ANNEX 6.3

	Characteristics
	Analytic triangular net 
	Traversal net 
	Technical levelling network

	
	Grade 1
	Grade 2
	Grade 1
	Grade 2
	

	1. Root mean square error of angle measurement

2.  Relative root mean square error of bottom side (initial one) measurement

3.  Relative root mean square error of the weakest side 

4. Relative root mean square error of the traverse side 

5. Allowable triangular misclosure error.

6. Allowable traverse misclosure. (n is the internal angle number of traverse)

7. Side length (kilometre)

8. Optimum side length (km)

9. Biggest length (km)

  - Appropriate traverse

  - between the high level benchmark and a node

  - Between two nodes

  - closed traverse

10. Minimum angle value

 -  Dense triangular net

 -  Chain of triangles 

 -  Insert nodes

11.  Maximum numbers of triangles in the chain between two initial sides 

12.  Max number of sides in the traverse 

13.  Allowable misclosure of closed level line or the appropriate line fcp (mm)

(L- kilometres of level line) 
	(5”

1/50000

1/20000

( 20”

0,5-5

200

300

300

10
	( 10”

1/25000

1/10000

(40”

0,25 - 3

200

300

200

10


	(5,0

1/10000

10”(n

0,12 -o,8

0,3

5

3

2

15

15
	(10”

1/5000

20”(n

0,08-0,35

0,2

3

2

1,5

10

15
	( 30
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           3.  Drawing control network including space and levelling control networks is established to thicken the high level network, ensuring the node density in drawing topographic maps and requirements of construction work.

           Drawing control network is made of different methods, depending on topographic conditions of the area and tasks. Methods can be small triangular net with theodolite traverse, intersection net, etc. Technical specifications of the network depend on drawing scale indicated in annex 6.4, and 6.5. Drawing levelling control network can be established independently or in combination with the space network.

According to topographic conditions and accuracy requirement of the work, different methods will be applied for measurement. They are trigonometric levelling, geometric levelling and in normal situation, technical levelling. If necessary, the national levelling grade IV can be used. 

                                           THEODOLITE TRAVERSE                 ANNEX 6.4 
	
	
	
	
	

	
	Scale 

	Characteristics
	1/5000
	1/1000
	1/2000
	1/5000

	1. Limit traverse length (km)

       - at construction area

      - at non-construction area

2. Relative root mean square error of side measurement

3. Root mean square error of angle measurement

4.Allowable misclosure
	0,8

1,2

1/2000

( 30”

( 1,5’
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	1,2

1,8

1/2000

(  30”

( 1,5’
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	2

3

1/2000

( 30”

( 1,5’
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	4

6

1/2000

( 30”

( 1,5’
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                                          SMALL TRIANGULAR NET                           ANNEX 6.5

	
	
	
	
	

	
	Scale

	Characteristics
	1/500
	1/1000
	1/2000
	1/5000

	1. Max number of triangles between the two bottom sides

2. Shortest triangle side (meter)

3. Min triangle angle

4. Max triangle angle 

5. Root mean square error of angle measurement 

6. Allowable triangle misclosure

7.  Relative root mean square error of bottom side measurement 

8.  Relative root mean square error of the weakest side 


	10

150

300
1200

(30’’

(1,5’

1/5000

1/2000
	15

150

300
1200

(30’’

(1,5’

1/5000

1/2000
	17

150

300
1200

(30’’

(1,5’

1/5000

1/2000
	20

150

300
1200

(30’’

(1,5’

1/5000

1/2000
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