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	Bridge Number
:
____________
	Name
:
________________________

	Span* & Type
:
____________
	River
:
________________________

	
	

	Coordinates
	

	N
:
________________________
	E
:
________________________

	Map No.
:
________________________
	Altitude
:
________________________

	
	

	Left Bank
	Right Bank

	Village
:
________________________
	Village
:
________________________

	District
:
________________________
	District
:
________________________

	Region 
:
________________________
	Region
:
________________________


	
	Name
	Signature
	Date

	Surveyed by:
	
	
	

	Checked by:
	
	
	

	Approved by:
	
	
	


* approximate span and type of bridge
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1.
Introduction

This Survey Check List is prepared for experienced consultants and TBS/SBD engineers. The surveyor should be very familiar with the standard design, “Survey, Design and Construction of Trail Suspension Bridges for Remote Areas” developed by Trail Bridge Section/Suspension Bridge Division and Helvetas. In addition, the surveyor must have the basic knowledge in the art of engineering geology. He must be able to judge whether a site is feasible or geologically risky. In the latter case, an Engineer Geologist is necessary to carry out a detailed geological study. In such exceptional cases, the Engineer Geologist of TBS/SBD will provide the additional required information.

Prior to visiting the site, the “Preliminary Survey Report” prepared by the Engineer Geologist, TBS/SBD has to be studied. Without such report, no survey should be carried and the works will also not be accepted by the Trail Bridge Section/Suspension Bridge Division.

The following Manuals and Check-Lists are required for executing a survey according to the requirements of TBS/SBD:

· Survey and Design and Construction of Trail Suspension Bridges for Remote Areas: Volume A: Design, revised version

· Survey and Design and Construction of Trail Suspension Bridges for Remote Areas: Volume B: Survey

· Check-List No. 1
:
Preliminary Study For Alternative Sites

· Check-List No. 2
:
Slope study & Site Selection

· Check-List No. 3
:
Rock Investigation

· Check-List No. 4
:
Geological Plane Investigation (GPI)

· Check-List No. 5
:
Transit Cross-Profile

· Check-List No. 6
:
Soil Investigation

· Check-List No. 7
:
Triangulation

· Check-List No. 8
:
Summary Of Triangulation And Elevations

· Check-List No. 9
:
Tacheometry

· Check-List No. 10
:
Design Parameters

The surveyor is requested to follow the instructions very precisely. In case of an incomplete or wrong survey, refer in particularly to Chapter 7 below, The office will strictly not accept and approve such submitted jobs.

2.
Socio-Economic Data

2.1
Traffic Counting/Expected Time Saving


Traffic counting has to be conducted at the traditional crossing point/s for at least three consecutive days.  If, in case the proposed crossing site is not being used by the traffic due to unavailability or risky river crossing facility (bridge, ferry, cable car, temporary bridge) the traffic study has to be conducted at the nearest crossing site at the upstream or downstream of the river.  The average  daily traffic of the proposed crossing site should be interpreted based on the origin and destination survey with proper justification.


Expected time saving after bridge construction should be estimated on the basis of  detouration of the crossing point at present.


Date and day of traffic survey: ________________ time (From ………… To ……….)


Human Traffic

	
	Traffic category (numbers)
	
	
	
	Expected

	S.
	Porters
	Travellers
	Origin
	Destination
	Remarks
	time saving 

	N.
	
	Male
	Female
	
	
	
	after bridge construction

	1.
	
	
	
	
	
	
	

	2.
	
	
	
	
	
	
	

	3.
	
	
	
	
	
	
	

	4.
	
	
	
	
	
	
	

	5.
	
	
	
	
	
	
	

	6.
	
	
	
	
	
	
	

	7.
	
	
	
	
	
	
	

	8.
	
	
	
	
	
	
	

	9.
	
	
	
	
	
	
	

	10.
	
	
	
	
	
	
	

	11.
	
	
	
	
	
	
	

	12.
	
	
	
	
	
	
	

	13.
	
	
	
	
	
	
	

	14.
	
	
	
	
	
	
	

	...
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	



Animal Traffic

	S.

N.
	Traffic category (numbers)


	Origin
	Destination
	Remarks
	Expected time saving after bridge construction

	
	Porters
	Animals
	
	
	
	

	1.
	
	
	
	
	
	

	2.
	
	
	
	
	
	

	3.
	
	
	
	
	
	

	4.
	
	
	
	
	
	

	5.
	
	
	
	
	
	

	6.
	
	
	
	
	
	

	7.
	
	
	
	
	
	

	8.
	
	
	
	
	
	

	9.
	
	
	
	
	
	

	10.
	
	
	
	
	
	

	11.
	
	
	
	
	
	

	12.
	
	
	
	
	
	

	13.
	
	
	
	
	
	

	14.
	
	
	
	
	
	

	...
	
	
	
	
	
	

	Total
	
	
	
	
	
	



Summary of Traffic Survey Results

	S.

N.
	Date
	Daily traffic (numbers)
	Expected time saving after bridge construction

	
	
	Goods traffic
	Non-goods traffic
	

	
	
	Porter
	Pack animals
	Travellers
	Animals
	

	
	
	
	
	Male
	Female
	
	

	1.
	
	
	
	
	
	
	

	2.
	
	
	
	
	
	
	

	3.
	
	
	
	
	
	
	

	Average Daily Traffic
	
	
	
	
	
	



Note: 
Cattle, mules, buffaloes, horses: 1 unit



Goats, sheep: ½ unit

2.2
Poverty Orientation


Identify number of people and households who are below the poverty line (those who have daily per capita income less than US $ 1) within the influence area of the proposed bridge.  Investigate the possible positive or negative impact on these people due to the construction of the proposed bridge.  Recommend measure to minimize negative impact on the poor.


Household with daily per capita income less than US $ 1
=


Household with daily per capita income            > US $ 1
=



Total household
=


Possible Negative impacts on the poor: 


Possible Positive impacts on the poor:


Recommend Measures to minimize negative impacts on the poor:

3.
Feasibility Survey

3.1
Site Selection

Carry out feasibility studies of at least three alternative sites in concordance with the “Preliminary Survey Report”.

For all three sites do the following:

· Fill in Check List No. 1: Preliminary Study for Alternative Sites
· Draw a sketch and a cross section of each alternative site, include the trail system and trails to be build in future, existing and planned roads, present and future river crossings, distribution of population, etc.

· Take photographs i.e. an overall view and both banks

Select the best site by considering criteria like trail system, span, type of bridge, bank and slope conditions, structure of rocks, etc. 

Decide whether a detailed geological investigation is required. If not, continue with the detailed survey. If yes, an Engineer Geologist is necessary to carry out the detailed geological and topographical survey.

3.2
Local Support of the Project

Do the local people agree with the selected site? Interview at least three beneficiaries, VDC and DDC members, etc.

	No
	Name
	Address
	Function
	Remarks

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	


In addition, get a letter of confirmation regarding the site selection from the DDC Chairman.

3.3
Type of River

Report the nature of the river at the crossing point based on the following simple classification:

	
	Major
	· Unfordable throughout the year

	
	Medium
	· Fordable at some places during dry season with difficulties or with temporary bridges

	
	Minor
	· Easily fordable during dry season


3.4
Existence of Local Bridge or Crossing

Describe the existing bridge or crossing (if any):

Bridge Type
:
____________________
Span (m)
:
_________

Year of Construction
:
____________________
Free-Board (m)
:
_________

Actual condition of Bridge
:
________________________________

Constructed by
:
________________________________

Organization responsible for maintenance
:
________________________________

Replacement 
  :
          Necessary
        Not necessary

Attach a sketch, make photographs (overall view, relevant details).

3.5
Availability and Cost of Construction Materials

	Cost Estimate Pos. No.
	Item Description
	Rates
	Haulage Distance
	Remarks

	
	
	
	
	

	
	
	NC
	Unit
	meter
	

	550/60
	Sand
	
	
	
	

	540/50/60
	Rubble, Boulders
	
	
	
	

	555
	Wood for Form work
	
	m3
	
	

	571/72
	Bamboo
	
	pc
	
	

	571/72
	Dori
	
	kg
	
	


3.6
Labor District Rates

	Cost Estimate Pos. No.
	Item Description
	Rates
	Remarks

	
	
	
	

	
	
	NC
	Unit
	

	500/600
	Skilled Labor
	
	md
	

	500/600
	Unskilled Labor
	
	md
	

	410
	Porter
	
	md
	


3.7
Accessibility, Distances

Existing distances:

	Nearest
	Name
	Distances

	
	
	Miles
	Porter days

	Roadhead (Trucks)
	
	
	

	Roadhead (Tractors)
	
	
	

	Airport
	
	
	


From which source are this information ? 
___________________________________

Will in future a new road be build or planned? If yes, give the following information:

	Nearest
	Name
	Distances

	
	
	Miles
	Porter days

	Roadhead (Trucks)
	
	
	

	Roadhead (Tractors)
	
	
	


Planned date of completion: 
______________________________________________

From which source are this information? 
____________________________________

4.
Geological and Geotechnical survey

Study carefully and fill in the respective Check-Lists as indicated in the “Preliminary Survey Report”.

4.1
Rocky Bank and Slope

· Check List No. 2:
Slope Study & Site Selection, for each bank

· Check List No. 3:
Rock Investigation, for each rock sample

· Check List No. 4:
Geological Plane Investigation,

for exposed rock around the anchorage blocks and banks

· Check List No. 5:
Transit Cross Profile, for geological difficult banks

· Check List No. 6:
Soil Investigation,

for open test pits, if the rock is covered by soil

4.2
Soil Bank and Slope

· Check List No. 2:
Slope Study & Site Selection, for each bank

· Check List No. 6:
Soil Investigation, 

for each main anchorage block and tower foundation

4.3
Soil Test Pit Dimension

The minimum length and breadth of the pit should be 0.80 x 1.50 meter.

The depth for soil anchorages must be at least  2.00 meter for tower foundations and main anchorages and 1.50 meter for windguy anchorages or at least up to the estimated foundation base or below to the rock face. For highly weathered and fractured rock surfaces, the depth must be up to the fresh rock.

4.4
Sampling

In order to be able to determine the soil and rock parameters the following samples are essential and must therefore be transported back to the head office:

Rock
:
One fresh sample from each anchorage and bank for each different type of rock. And, one sample for different grade of weathering.

Soil
:
One mixed sample
  from top to bottom and, one sample1 from the bottom layer of the pit for each pit.

5.
Topographical Survey

5.1
Description of Pegs and Bench-Marks

Draw a sketch and describe the pegs by indicating type of peg, distances, angles and azimuths.

	Right Bank

	Point
	Marking
	Elevation

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Left Bank

	Point
	Marking
	Elevation

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Indicate distances, azimuths, angles, north direction and flow of river.

5.2
Triangulation and Elevation of Pegs and Bench-Marks

Refer to Check-List Nos. 7 and 8.

· The base distance “d” must be at least 20 % of the distance D

· The distance “d” must be accurately measured horizontally. Measure it several times and take the mean

· The triangulation has to be made twice, if the difference of D is mote than 0.25%, repeat it

· If D < 150 meter: The triangulation can be made in one section

· If D > 150 meter: The distance d has to be divided into two sections. Ref. Volume B: Survey, page 189

· Make all the calculation before continuing with the tacheometric survey

5.3
Tacheometric Survey

Refer to Check-List No. 9.

· Based on the preliminary design, refer to paragraph 5 below, the area to be covered by the detailed survey can be determined

· The staff must be kept in a vertical position. A slight inclination from the vertical will result in a large error in the distance

· Special attention has to be paid to the area near the proposed anchorage blocks, at breaking points of the terrain, paddy fields, existing local crossings, drainage, trails, houses, big boulders, etc.

· Tacheometric reading has to be made for triangulation points, reference points and bench marks for cross checking purpose

· The location and elevation of the soil test pits and rock outcrops have to be measured

· Set up the theodolite on permanent pegs only

6.
Preliminary Design

Refer to LSTB Technical Manual,Volume B: Survey, chapter 6.5 for detailed information.

6.1
High Flood Level

Since in remote areas hydrological data are normally not available, the design flood level has to be based on the highest ascertainable historic flood level by inquiry among local inhabitants and commented by observations at the site by flood marks on the river banks, presence of forests, etc.

6.2
Sketch of the bridge and the bridge site

Measure a profile in the axis line A-B by using the tacheometric method. Draw a sketch of the site in scale 1:500 in plan and cross section with all important information.

6.3
Preliminary Design Data

Suspended Bridge:
Span range
:
20 - 350 meter


Span intervals
:
span = 1.2 i


Dead load sag
:
fd = span/23

Suspension Bridge:
Span range
:
30 - 280 meter


Span intervals
:
span = 2.40i  + 2.20


Camber
:
cd = 3 % of span


Dead load sag
:
fd = 12 % of span

Anchorages/Foundations:
The approximate position must be determined.

Wind bracings:
The approximate layout including the location of the anchorages must be determined for spans exceeding 50 meters.

Free-Board:
Determine the elevation of the bridge including the wind bracings in such a way that the minimum free-board of five meter is maintained.

Special Design:
In special topographic conditions, modifications of the standard bridges may be required. There are different possibilities of adopting the design to the specific site conditions like tunnel anchorages, suspension bridges with one tower, etc. For further details refer to LSTB Technical Manual, Volume A: Design.

7.
Photographs

For the Bridge Record of the District and the internal checking propose good photographs are very essential. Therefore, a survey without sufficient and good photos will not be accepted by the office.
The following photographs have to be taken:

· Overall view, anchorages, walkway, etc. of the existing crossing, if any

· Overall view of the bridge site from downstream and upstream

· Overall view of the right and left bank

· Position all foundations and anchorages

· Soil test pits and locations where rock samples are taken. Do not forget to put the staff or a scale in visible position for references

If one picture does not cover the necessary area, take several pictures from the same spot with sufficient overlapping.

8.
Compilation of Data and Reporting

The survey report has to be in concordance with the following structure and it must contain the following information:

8.1
Feasibility and site selection

1) Complete Check List No. 1:
Preliminary Study for Alternative Sites for all sites

2) Draw a sketch and a cross section of each alternative site, include the trail system and trails to be build in future, existing and planned roads, present and future river crossings, distribution of population, etc.

3) Describe each alternative site separately and compile the photographs

4) Give a detailed justification, pros and cons, of the selected site

5) Describe the existing trail system and compare it with the situation after the new bridge will be built

6) Make your own firm judgment with regard to the feasibility of the proposed bridge site in terms of socio-economic as well as technical as aspects.

8.2
Geological Survey and Determination of Design Parameters

7) Complete Check List No. 2:
Slope Study & Site Selection, for each bank

8) Complete Check List No. 3:
Rock Investigation, for each rock sample

9) Complete Check List No. 4:
Geological Plane Investigation, for exposed

rock around the anchorage blocks and banks;

10) Complete Check List No. 5:
Transit Cross Profile, for geological difficult

banks

11) Complete Check List No. 6:
Soil Investigation, for each open test pit

12) For rocky banks carry out a stability analysis according to Volume B: Survey, chapter 5.41

13) Submit all soil and rock sample, ref. Chapter 3.4 above. Give reference numbers where geological data and/or samples were collected

14) Fill in Check List No. 10:  Design Parameters

15) Make a report with comments on the detailed geological survey with emphasis on the geological limits and possible failures of the slopes and banks

8.3
Topographical Survey, preliminary design and photographs

16) Complete Check List No. 7: Triangulation

17) Complete Check List No. 8: Summary of Triangulation and Elevations

18) Complete Check List No. 9: Tacheometry

19) Complete the preliminary bridge design and give recommendation for the design

20) Plot the contour line map and a section along the bridge axis in scale 1: 200 on a white paper with 0.60 meter width. Indicate permanents pegs, bench-marks, location of soil test pit, existing crossings, trails, etc

21) Compile all photographs. Give a comment, indicating all the features of the picture




� 	Take at least 1.5 kg per sample for visual classification and at least 2.5 kg for laboratory test i.e. sieve analysis, atterberg limits and shear test.  Fill soil sample tag for each sample and bind it to the sample bag.
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