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INTRODUCTION

This manual is intended to give the Afghan road condition survey
(ARCS) field crews complete instruction on doing the survey. The
data collection will be standardized to remove as much individual
bias as 1is practical, The information you collect is very
important to many programs. If even a small amount of the
collected data is incomplete the usefulness of all the data is
compromised If you don't have the time or skill to do this job
correctly, don't do it until you do have the time or acquire the
skills. If you find this manual inadequate or inaccurate please
notify the senior ARCS Engineer so that all crews will be

privileged to the information.

Construction Control Services Corporation
December 15, 1991
Peter E. Hager,
ARCS Consultant.




FORWARD

The objective of this effort is to perform an inventory and
condition survey of all roads serving all province capitals,
major population areas as well as important religious,
Agricultural and mining areas in Afghanistan.

The condition survey wiil be used to estimate the costs of
repair of each road or section of road. It will also be used
to establish priorities for construction. The repairs and
costs will be predicted on restoration of the road to its
original status of construction if identifiable. If not
identifiable then to the condition necessary for repatriation
and community service immediately thereafter.

It is expected that 20,000 Km of road will eventually need to
be surveyed. The restored vroads will not necessarily
represent the most economical road from the standpoint of the
costs of transporting of goods and services. The up grading
of roads to justifiable levels of traffic service will be
beyond the scope of this survey.

An estimate of daily traffic will be used to demonstrate the
relative importance of one road versus another. Tne ability
of roads to serve the movement of large quantities of goods,
farm products or food supplies, can be revealed by this study,
as well as construction & restoration priorities on those

roads.

The areas to be surveyed will have to be scheduled and
coordinated dependent on (a) urgency of need to improve the
roads (b) availability of the road for actual survey
procedures(c) availability of manpower and equipment to
perform the surveys. It is intended that eventually all roads
meeting the criteria would be condition surveyed.
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I. GENERAL _INSTRUCTIONS

A. ROADS:

Complete the Road Condition Survey Form (Form ARCS-A) for each 10Km
Unit of all roads including paved roads.

The road numbering system was set-up to allow easy recognition of
road design classes. (See Appendix G for a complete description of
the road numbering system).

It is recognized that all existing roads may not be on_your maps.
Should you find roads that serve population centers or important
religious, agriculture or mine areas and, are not on your maps, or
haven't been numbered on the map, use the following procedure: (See
Appendix F for criteria for adding or deleting a road on the
inventory.)

1. Assign the road a number from the block of numbers given you
by the senior ARCS engineer.

2. Do a condition survey on the road.

3. Assign the appropriate category.

4. Sketch the road on the map as accurately as possible and use
the geographic positioning system to accurately locate the
road.

Should’ you have roads on the map that do not exist on the ground -
or are unavailable because they are mined or threatened by war,
use the following procedure:

1. Fill out the Part A of the condition survey form. Then write
"Non Existent', "Road Mined", "Threatened By War" etc. across
the form.

2. If it does not exist, draw a wavy line through the road on the

map & write "Delete" using a red pencil.

Always travel in the same direction indicated by the road name: for
instance Kabul-Charekar, you would start at Kabul. Once you start
condition surveying a road you should continue surveying until you
reach its termination even though you pass province boundaries.

The survey of major roads that are in 2 or more provinces will be
assigned to a crew by the senior ARCS Engineer.

Culverts are assumed as a necessity for continuous operation of the
roads and a reasonable number would not be considered as road
improvement.

For cost estimating purposes only, 10cm of pit run surfacing will
be prescribed on Catagory 3 roads to cover surface wash and rough
rocky road surfaces and all Category 2 roads will be considered to
need 10 cm of gravel.




BRIDGES:

Complete the Bridge Condition Survey Form (form ARCS-B) for
each existing bridge whether or not it needs repair.

Do a count of all bridges needing repair on the Road Condition
Survey Form (Form ARCS-A)

Do a count on all non-existent bridges that you believe should
be built on form ARCS-A.

New bridge construction will be considered road improvement
and not restoration so a form ARCS-B need not be filled out.

PHOTOGRAPHY :

General overview photo's are more important in this project
than close up detail photo's. Photo's of bridge damage may be
an exception to this rule. When recording the date and time
on the Photo Log, use military time, that is a 24 hour clock.
Example: 3:15PM is 15:15, 8:10AM is 08:10.
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II. AFGHAN ROAD CONDITION SURVEY
ARCS-A FORM

GENERAL INFORMATION:

CCSC/ACLU

Road Name Road Number Sec Unit

Recorder Eng. Weather

Road Category__ Design Class____  GPS Coordinates - - - -

Longitude Latitude

Traffic: H L Months Closed J FM A MJIJASOND

Standard: (Circle one) Primitive, Single Lane, Double Lane

Beginning Odometer Reading Land Use: Right Left

Condition: HM L P (Circle One)

GEOMETRY:

Excessive grade # Total #

Sharp curves # Total #

Realignment km Total km

DRAINAGE:

Culverts: Repair # New #

Side ditches: Rehabilitate km New km

EARTH WORK:

Slides # M* wWashes # M

Slumps # M Rock Blasting M

Surface Wash knm Rocky Rough Surface km

STRUCTURES:

Retaining Walls Repair L/H New L/H

Gabions Repair L/H New L/H

Damaged Bridges # Needed New #

Note: Complete an ARCS Form~B for all existing bridges.

TERRAIN: (Check one or give Km in each category)

Mountainous Rolling Hills Plain

GEOLOGY:

Sandy Soil Clay Rocky

COMMENTS:

PHOTO IDENTIFICATION:

Roll Number Date Time Taken
Day/Month/Year Universal Time




IIX. INSTRUCTIONS FOR COMPLETING
ARCS-A FORM

GENERAL INFORMATION

Road Name:
Describe the road between two map points. City to city or
international boundary to city, for example: Kabul-Charekar.

Item Reporter:
Fill) in name of the Recorder and the Engineer.

Weather:
Describe weather as Sunny-Hot or Cloudy-Rain-Snow etc.

Road Number:

Each road has been given a base number and this number is on
the map. Take the road number between the two points or
junctions and place it here.

Section:
This code identifies the province the road lies in.

See the attached provincial code sheazt, Appendix B.

Unit:
This code identifies esch 10km Unit, or fraction thereof, on
the road. Each unit will be numbered in sequence using a

whole number. The last unit on the road will most likely be
less than 10km. If the last two Units combined are less than
15Km include the entire amount in one Unit, if the last two
Units combined are more than 15Km, make two separate Units and
number the last Unit as if it were a complete Unit.

Road Category:

There are 4 categories of roads. Record your judgement of
which category the road was originally constructed. If it is
difficult to determine the original constructed category then
document the existing road category.

The categories are:

1. Category 1 Paved Roads

2. Category 2 =~ Gravel Surfaced Roads

3. Category 3 - Constructed Native Material Surfaced
Roads that serve important agricultural,
mining or religious areas and major
population areas.

4. Category 4 - Primitive Unconstructed Road Ways serving
important agricultural nining or
religious ares and major population
areas.




Design Class:

This code is used to identify the polital importance of the
road and implies future construction standard but. should not
dictate standards. This code will also dictate the Road
Numbering System. The design class will be color coded on the

map.
1. Design Class 1-all existing paved roads.

2. Design Class 2-all roads originating on Class 1 roads
and going to province centers as well as
those that connect province centers to
province centers.

Design Class 3-all roads connecting district centers with
province centers and district centers to
district centers.

Design Class 4-all other roads serving important
agricultural, mining or religious areas
and major population areas.

Some roads may be an exception to the above
criteria. For Example, roads connacting province
centers with LARGE district centers may be coded
Design Class 2.

GPS Coordinates:

Record the latitude and longitude to the nearest second.

Traffic:

Enter an estimate of the number of motor powered vehicles
using the road each day. These figures can often be obtained
from local residents and should reflect a mean of 2 or 3
opinions if practical. Estimates of traffic between two
cities or road junctions will be satisfactory for all units in
that segment of road. A break down of heavy traffic: trucks
and buses and light traffic automobiles would be helpful. Use
"H" for heavy and "L" for light.

Months Clcsed:

Circle the months that the road cannot be used because of
snow, floods or other restrictions. These restrictions occur
almost every year, not just once in awhile.

Standard:

Make the determination as to whether the road is: Primitive -
road has little or no constructed improvements and can be
traversed only by 4-wheel drive, Single lane width - 7 meters
or less, Double lane width -~ 7 meters or more.

Beginning Odometer Reading:
Record the odometer reading at the beginning of the unit.

Land Uses:

Record the typed ¢f land used on each side of the road. Use
"F" for farming, "G" for grazing, "V" for vacant, "U" for
urban.




Condition:

Overall Estimate: circle the reporters judgement of the
overall condition of the road as compared to the original
construction of the road on the entire 10km of road.

H~  Reasonable condition considering lack of maintenance.

M- Need maintenance but can rapidly be put into good
condition. Mostly surface and drainage wash.

L- Needs considerable amount of work to restore road to
original conditions.

P- Very poor conditions requiring reconstruction of a mejor

portion of the 10 km. under survey.

Cautions:

Remember that all surface wash and rough rocky segments of
roads Category 3 are considered to need 10cm of pit run
surface material, and all Category 2 roads will be considered
to'need 10cm of gravel, therefore no other surface maintenance
will be required. If surfacing is not placed the cost
estimated for the surfacing effort will offset other remedial
work and lower the cost of the additional amount of work

needed.

GEOMETRY

Excessive Grades:

Enter a mark (1) for each grade on the road greater than 17%.
Use your abney hand level for this purpose. Count your marks
and enter it under total number.

Sharp curves:

Enter a mark (1) for each sharp curve of 15m or less curve
radius. Many switch backs will fall in this category: see
Appendix A for the procedure in estimating the radius oL a
curve.

Realignment:

Estimate of kilometers in 10km unit needing construction on
new alignment. This is to reflect locations where the road
has been washed out or destroyed and the present road is a
detour or follows a stream bed. CAUTION: Do not make an entry
in this section and under slides & washes for the same segment
of road. Enter an estimate in one place or the other for each
location.

DRAINAGE

Culverts:

Record each damaged culvert or culvert filled with soil. Also
record your estimate of new culverts needed. Record a mark
for each culvert needing repair and a mark for each new
culvert needed.

Side ditches:
Record all ditches that need rehabilitating. Record the total
length in the 10 km Unit that need rehabilitating plus the

6
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length of the new ditch needed. Surface wash is an indication
that a ditch or culvert is necessary.

D. EARTH WORK

This item records the fills, cuts or removal of material necessary
to restore the road to original constructed standard. (See
Appendix E for a method of estimating quantities). Slides, washes
and slumps that measure less than 2 cubic meters need not be
measured and recorded. The cost of restoring these small defects
will be covered under maintenance.

- Slides:
Record the number of slides and estimate M® (cubic meter) of
material to be removed. A separate sheet for computations may
be necessary. After a few tape and hand level measurements of
slides a visual estimate will become very close to actual
quantities.

- Washes
Record the number of washes crossed and needing repair Record
estimate of M’ of fill material needed in each 10km Unit.

- Slumps:
Record the number of places the road shoulder has slid away &
£ill material will be required. Estimate the number of M

required in each 10km unit.

- Rock Blasting:
Estimate the cubic meters of blasting needed in the 10 km

unit.

E. STRUCTURES

Many structures will probably need repair or complete replacement.
In this section record the number and estimated dimensions of those
structures needing repair or replacement also note the dimensions
on new structures when required.

- Retaining Walls
Estimate the length and height needed to be restored, or
constructed new to retain the existing road. Record the
length in meters first, make a slash mark, then the height,
Example 13/2 would be a rock wall 13 meters long and 2 meters

high.

- Gabions:
Estimate the length and height needed to provide support for
the road way or deflect water flow. Record estimated length
and height in meters. Use the same method of recording as for
retaining walls.

- Bridges:
A bridge is any roadway structure with a span of 3 meters or
more. Structures with less than 3 meters should be treated as




culverts. This is a number count of damaged bridges neceding
replacement or repair and identifies the probable need for new
bridges. Bridge inventory ARCS Form B must be filled out in
addition to this notation on all existing bridges. Bridge
sheets need not be filled out on recommended new bridges.

F. TERRAIN

This item indicates the topography of the area traversed by any 19
km unit of road. It will also have a bearing on difficulty and
cost of restoration. Where more than one type of terrain exists in
any unit show (estimated) km of each.

G. GEOLOGY

This item describes the material in which the road was constructed
or used to construct the road. Each item is self explanatory.

Different types may occur in any 10km section. Estimate km of each
type. Total must equal 10 km except on the last road Unit.

H. COMMENTS

This section is for explanation of any item not covered or to
further elaborate on any item in the page. Use this space to note
the number of damaged culverts, noted above that exceeded 2 meters
in any dimension.

I. PHOTOGRAPH IDENTIFICATION
A photograph will be regquired at the beginning of each unit.

Record the date, month, year and time of day to the nearest minute
(use military time).




IV. BRIDGE CONDITION SURVEY CCcsc/AcLy
ARCS-B FORM

GENERAL INFORMATION:

Bridge Name Road# Sec. Unit
Recorder Engineer
BRIDGE LOCATION:

GPS Coordinates - - -
Longitude Latitude

Original Government Road Detour Road
BRIDGE USE: (Check one or more)
In Use ____ In Use - But Damaged
Not In Use - Lack of Maintenance ___ Not In Use - War Damaged

Traffic: (Numbers of each per day)
Trucks Other Vehicles

Months per year detour cannot be used J F M AMJ J A S OND
CONSTRUCTION MATERIALS:

Bridge construction materials: (Check appropriate line)

Railing: Concrete Wood Other

Deck: Concrete Wood Other

Super Structure: Concrete _ Steel Truss __ ___ Suspension
Abutment/Piers: Concrete Stone Masonry _ Other
BRIDGE DIMENSIONS:

Abutment to Abutment m Width of Deck m

Number of Piers # Height of Piers m

Height of Abutments m m

DAMAGE ASSESSMENT: (Check appropriate lines)

Abutments Damaged: One Both Replace:___ Yes No
Piers Damaged: Number Replace: Number

Deck Damaged: ___ Part ___ Entire Deck Replace: ____ Yes No

NARRATIVE DESCRIPTION OF DAMAGE:

PHOTO IDENTIFICATION:

Roll Number Date Time Taken
Day/Month/Year Universal Time




INSTRUCTIONS FOR COMPLETING
ARCS-B FORM

V.

A. GENERAL INFORMATION

This section is an orientation on the location of the bridge and
the traffic using the bridge. A bridges is defined as any load
carrying structure with a span of more than 3 meters.

- Bridge Name:
Use the local bridge name, if there is no common local name,
use the stream name. Use other identification such as, first
bridge, fourth bridge, etc. if there is no stream name.

- Engineer:
Record Engineer's and Recorder's name, and date report made.

- Road Number:
Use the same number, section, and unit as is on the road
condition survey form.

B. BRIDGE LOCATION

Record the GPS Coordinates. Also record if the structure is on the
road or a detour.

C. BRIDGE USE

Record whether the bridge is being used or not. If not, why it
isn't being used.

- Traffic:
Use the same traffic estimate here that was used on ARCS Form
IIAII .

- Months per year detour cannot be used:
Estimate the months per year that the detour cannot be used
due to high water caused by rains or snow melt, and circle the
appropriate months. Complete this item only if a detour
exists,

D. CONSTRUCTION MATERIALS

This section will be used to develop planning costs for the bridge
repair or replacement.

- Construction Materials:
Describe the original construction material used in the
structure for the Deck, Supporting Structure, Abutments and
Piers.
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G.

BRIDGE DIMENSIONS

Measure from abutment face to abutment face and record in
neters.

Measure the full width of the deck - outside edge to outside
edge and record in meters.

If there are piers, record the number and record the distance
between then.

Record the height of the abutments and piers. Measure to
nearest 1/2 meter. Put a weight on the end of the cloth tape
and drop it over the edge to measure the height of abutments
and piers. Top of abutment to ground and top of pier to water
is sufficient.

DAMAGE ASSESSMENT

Record if one or both abutments are damaged. Make a
recommendation as to whether or not one or both should be
replaced.

Record if the piers, if any, are damaged. Make a
recommendation as to the number that should be replaced, if

any.

Record if the deck is partially damaged or the entire deck is
damaged. Make a recommendation as to whether or not the deck
and supporting girders should be replaced.

NARRATIVE DESCRIPTION OF DAMAGE

Use this section to further describe the damage.

I.

PHOTOGRAPH IDENTIFICATION

It is important that each structure be photographed a minimum of 2
times, one length wise and one from the upstream or down stream

side.

Use more pictures to show the damaged areas if desired.

Record the roll number and the day, month, year and time of
day to the nearest minute (military time).
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VI. PAVEMENT CONDITPTION SURVEY CCSC/ACLU
ARCS-C FORM

A. GENERAL INFORMATION:

Road Name Road Number Section Unit
Recorder Engineer
Paved Width m Un-Paved Shoulder Width m

Pavement Depth cm
B. TYPE OF PAVEMENT:
Hot Mix Asphaltic Concrete Inverted Penetration
Portland Cement Concrete
C. GENERAL CONDITION OF PAVEMENT:
1 2 3 4 5 See Instructions: (Circle one)
D. COST ESTIMATE INFORMATION:
- Pavement Condition:

Good km As built condition
Fair km 10-25% need patch
Poor km surface generally broken - general

base failure or bomb damage where
pavement and base are missing

- Shoulder Condition:

Good km drop off less than 10cm
Fair km drop off greater than 10cm
Poor km no shoulder remaining

E. COMMENTS:

F. PHOTOGRAPH IDENTIFICATION:

Roll Number Date Time Taken
Day/Month/Year Universal Time

12
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D. COST ESTIMATE INFORMATION

This information will be used to quantify the items in the cost
estimate.

- Pavement condition:
Record the number of km of road in each condition - the total
should be 10 km. Record in whole km.

- Shoulder Condition:

Record the number of km of shoulder in each condition - the
total should be 10 km. Record in whole km.

E. COMMENTS

Use this space to explain items that are not covered in the form.

F. PHOTOGRAPH IDENTIFICATION
Photograph unusual conditions that exist - remember the road

condition survey requires at least one photo at the beginning of
the unit.

14




VII. INSTRUCTIONS FOR COMPLETING
ARCS~C FORM

A. GENERAL INFORMATION

The information in this section identifies the road, general
locatio., and use of the paved section of road. A form should be
filled out for each 10km unit of road.

- Road Name:
Record the same road name, number, section and unit that is on
the road condition survey form.

- Reporter:
Document the recorder's and engineer's name & date of the
survey.

- Paved Width:
Record the total width of the paved section in meters. If the
width changes within a unit, record the km of each width.

- Pavement Depth:
Record the depth of the asphalt measured in centimeters if the
depth can be observed from holes in the pavement. If the
depth cannot be measured an estimated depth should be entered.

B. TYPE OF PAVEMENT
Through observation estimate the type of pavement in place.

- Asphaltic concrete is generally very dense with uniform
distribution of aggregate throughout. It also has a sharp
clean edge along the shoulder line.

- Inverted penetration is achieved by putting down a layer of
rock then spraying with Asphalt, then another layer of rock
etc. Generally this type of asphalt surfacing is not as dense
and voids or uneven distribution of asphalt is visible.
Generally the shoulder line is uneven and rounded.

C. GENERAL CONDITION OF PAVEMENT

Report the overall condition of the pavement for the entire 10km
Unit. The five levels of condition for Surface Condition are:

5. Excellent - New road condition.
4, Good - Needing only routine maintenance and minor
patching.
3. Fair - Requiring substantial periodic maintenance.
2. Poor - Needing heavy patching due to base failure.
1, Bad - surface generally broken, general base
failure,
13



VIII. PHOTOGRAPH LOG
ARCS-D_FORM

Roll#: Camera Serial# Date(s)
Photographer Road Number (s)

PHOTO#|| DESCRIPTION OF PHOTO DATE TIME OTHER PHOTO IDENTIFICATION




A.

IX. INSTRUCTIONS FOR_COMPLETING PHOTOGRAPH LOG
ARCS-D FORM

FILM

Prior to starting, number each roll of film and write that number
on the box. When the film is developed be sure the roll number is
on the developing instructions.

B.

Make
D.

LOG

a log of the photos taken using a photo log form - Form ARCS-

Fill out the general heading: It is important to record the
camera number so if there is a malfunction, the camera can be
identified. If the roll of film is used on more than one day,
record all the dates. If the roll of film is used on more
that one road, record all the road numbers.

Record the description of the photo - example: Beginning of
Unit 3 or bridge in Unit 3.

The cameras record the day of the month and time of day on
each photograph. This can be used to match the photo with the
proper survey form if you record the time and date on the
photo log.

If the camera does not record time and date it will be
necessary to identify the photo with the proper unit of road
or bridge. A sign made on a black board can be used for this
purpose. Just write the road number, section and unit number
on the black board and include it in the photo. Also record
that number on the log.

16




X. APPENDIXES

A. APPROXIMATING THE RADIUS OF A CURVE
Using the law of similar angles and the fact that b? = a? + h? it can
be proven that R = a? + h? or that R = b,

2h 2h
This formula holds true for any two points on the centerline of the
curve so it is not necessary to locate the points of tangency on
each end of the curve. All you need to do is select a "b" that is
easy to measure for that curve, then measure the "b" distance from
point E each way to establish points A and B, run a string 1line
between A and B then measure "h from E to the string line. When

measuring "h" from E, swing an arc along the string line, "h" is

the shortest distance measured along the arc.




PROVINCE CODES

PROVINCE
Kabul
Kapisa
Parwan
Wardak
Logar
Ghazni
Paktia
Nangarhar
Laghman
Konarha
Badakhshan
Takhar
Baghlan
Kunduz
Samangan
Balkh
Jowzjan
Fariab
Badghisat
Hearat
?arah
Nimruz
Helmand
Kandahar
Zabul
Uruzgan
Ghowr
Bamiyan
Paktika

HT
FH
NZ
HD
KR
ZL
UN
GR
BM
PK

APPENDIX

AID CODE
0l
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
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c. REQUIRED SUPPLIES AND FIELD EQUIPMENT APPENDIX
This is a check list of required supplies and equipment for field
going.crews:

Supplies:
50 Forms ARCS - A

25 Forms ARCS - B
Forms ARCS - C (ACLU Crew Only)
ARCS Procedure Manual
Mechanical Pencils - Extra Lead and Erasers
Notebook
Pad and Paper (Graph Paper)
Drafting Set
Triangles

ol
=3

o | W & r: (R O (SR T (W

Emergency Rations (Army Type)

Sleeping Bags

Liters Drinking Water

Liters Vehicle Gasoline

Roll 35mm Film

Batteries (Extra for Camera)

100 meter of Nylon Chord

Complete Camp Set: Tent, Cooking etc. (Where Required)

o)

CanlE (o (\S I (§]

Equipment:
1 Abney Hand-level 71/2" Reads % and Degrees

30 meter Cloth Measuring Tape

Direct Reading Rod

35mm Camera

Hand Held Calculator With Trigometric Functions
Compass, Azimuth Reading

1
1
1
1
1
1

Global Positioning System




D. EXAMPLE SITUATION AND SAMPLE FORMS APPENDIX

Let's assume that we are condition surveying roads in example
Province. We have started on the northeast corner of the province
and have been working 11/2 days. We are at point A where we find
the paved road between point A and the road junction just west of
point B. The map shows the east-west road continues but is a
different design class and number.

We turn on our GPS unit and program it. Since the road is on the
map we can turn the GPS Unit off after the required minimum time
and we have recorded the coordinates. We photograph the beginning
of the road, east to west. The date is December 7, 1991, the time
1:00PM, the Odometer reading is 01783.6.

We start our survey and observe a culvert mostly silted-in and the
inlet has been damaged. A little further on we observe that the
drainage ditch is filled up with soil for 1lkm. We approach a
stream and the stream has washed out the fill up to the pavement -
we measure the length of wall or gabion necessary to divert the
water at 17 meters and estimate that 2 meters high would be
adequate. We estimate that it will take 20 cubic meters to £fill
the hole. We find another culvert that is blocked, and come to a

bridge.

We note the odometer reading, 01788.6. The bridge has war damage
to the deck and one girder, but is passable. The bridge has a
clear span of 12 meters and the width of the deck is 7.5 meters.
We note the deck and girders are reinforced concrete and the
abutments are stone masonry. We photograph the bridge east to west
down the center of the road -~ the time is 2:10PM. We walk upstream
and photograph the bridge again - the time is 2:20PM. Height of
Abutments are 2 1/2 and 4 meters.

We talk to some people nearby and they estimate that 20 trucks, 10
pickups, 2 tractor trailers and 10 other vehicles pass by each day.
We travel on and find 2 places where there are apparently no
culverts and water has crossed the road. We talk to some more
people and they estimate that 30 trucks, 5 pickups, 4 tractor
trailers and 20 other vehicles use the road each day. We reach
Odometer reading 01793 without noting any further roadway defects.
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We get ARCS Form C Pavement Condition Survey out and drive the road
unit again beginning odometer reading 01804. The pavement is sound
but rather uneven, and where the edge of pavement meets the
shoulder it is uneven. The width of the pavement is 7 meters and
there are 1 meter unpaved shoulders on each side. The first 4km
need quite a bit of patching but there doesn't appear to be any
base failure. We measure the depth of the pavement in a hole and
it is approximately 5cm. ,The shoulder drop off is 4 to Scm. At
this point there is war damage, the pavement is almost non-existent
for 1km and there is no shoulder definition. We photograph a part
of the damaged areas - the time is 4:15PM. The next 5 Km has
significant patching needs but the base seems 0.K. The shoulder
drop off is between 5 and 10cm.

We take a tea break and talk to a truck driver. He estimates that

there are 15 trucks, 20 pickups and 12 other vehicles used on the
road each day.
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IXI. AFGHAN ROAD CONDITION SURVEY

ARCS-A FORM

SSAMPLE

GENERAL INFORMATION:
Road Name Road Number

Recorder Eng.

Sec
Weather

CCSC/ACLU

Unit_

Road Category Design Class GPS Coordinates =

Longitu

de Latitude

Traffic: H L Months Closed J FM A MJJASOND

Standard: (Circle one) Primitive, Single Lane,

Double Lane

Beginning Odometer Reading Land Use: Right Left

Condition: HM L P (Circle One)
GEOMETRY:
Excessive grade Total

Sharp curves Total

Realignment Total
DRAINAGE:
Culverts: Repair New

Side ditches: Rehabilitate_ New

EARTH WORK:
Slides F4 Washes

Slumps # * Rock Blasting

surface Wash Rocky Rough Surface

STRUCTURES:
Retaining Walls Repair L/E New

Gabions Repair L/H New

Damaged Bridges # Needed New

Note: Complete an ARCS Form-B for all existing bridges.
TERRAIN: (Check one or give Km in each category)

Mountainous Rolling Hills

Pla

GEOLOGY:
Sandy Soil Clay

Rocky

in

COMMENTS:

PHOTO IDENTIFICATION:
Roll Number Date

Day/Month/Year

[
.

Time Taken

Universal Time




Iv. BRIDGE_CONDITION SURVEY CCSc/ArLU
ARCS-B_FORM

SAMPLE

GENERAL INFORMATION:

Bridge Name Road#
Recorder Engineer
BRIDGE LOCATION:

GPS Coordinates - ~ -
Longitude Latitude

Original Government Road Detour Road

BRIDGE USE: (Check one or more)
In Use In Use - But Damaged

Not In Use - Lack of Maintenance Not In Use ~- War Damaged

Traffic: (Numbers of each per day)
Trucks Other Vehicles
Months per year detour cannot be used J FMA MJ JASOND

CONSTRUCTION MATERIALS:

Bridge construction materials: (Check appropriate line)

Railing: Concrete Wood Other

Deck: Concrete Wood Other

Super Structure: Concrete Steel Truss ____ Suspension

Abutment/Piers: Concrete Stone Masonry _ Other
BRIDGE DIMENSIONS:

Abutment to Abutment m Width of Deck

Number of Piers # Height of Piers
Height of Abutments m m

DAMAGE ASSESSMENT: (Check appropriate lines)
Abutments Damaged: One Both Replace:
Piers Damaged: Number Replace:
Deck Damaged: Part Entire Deck Replace:
NARRATIVE DESCRIPTION OF DAMAGE:

PHOTO IDENTIFICATION:

Roll Number Date Time Taken
Day/Month/Year Universal Time




PAVEMENT CONDITION SURVEY CCSC/ACLU
ARCS-C FORM

SAMPLE

GENERAL INFORMATION:
Road Name Road Number Section
Recorder Engineer
Paved Width m Un-Paved Shoulder Width

Pavement Depth cm

TYPE OF PAVEMENT:

Hot Mix Asphaltic Concrete Inverted Penetration
Portland Cement Concrete

GENERAL CONDITION OF PAVEMENT:

12 3 4 5 See Instructions: (Circle one)

COST ESTIMATE INFORMATION:

Pavement Condition:

Good km As built condition

Fair km 10-25% need patch
Poor km surface generally broken - general
base failure or bomb damage where

pavement and base are missing
Shoulder Condition:
Good km drop off less than 10cm
Fair km drop off greater than 10cm
Poor km no shoulder remaining
COMMENTS:

PHOTOGRAPH IDENTIFICATION:

Roll Number Date Time Taken
Day/Month/Year Universal Time




USE OF HAND LEVEL AND CLOTH TAPE TO DETERMINE EARTH APPENDiIX
WORK QUANTITIES (See Illustration on page 26)

Evaluate the shape of the slide or wash to determine: a) The two best
locations for width measurements, L, and L,. b) Whether one or two
cross-sections will be needed. If the slide has fairly uniform side
slope from the peak down only one cross-section is needed. If the
slide is broad across the top, then two cross-sections are needed.

Measure L, and L, and average the two 4+8/2 = 6.0m.

Using the hand level and HI Rod, cross-section the slide from the toe to
the projected edge of the backslope, record the readings and the
distances: 0.7 @ 1.0m, 2.5 @ 2.5m, 3.8 @ 10m.

Plot the cross sections to scale on graph paper and count the number of
squares in the cross-section. Depending on the scale divide the total
number of squares by the number of squares per square-meter to
determine the total area - in the example the area is equal to 20
square-meters.

Determine the volume by breaking into geometric shapes and multiply
the area times the appropriate number. In the example the single
cross section would have a double right triangle shape:

V= A1+A2 % 1L + A1+A3 x 1L ) /,\
2 2 2 2 - N
V= 2040 X 6 + 2040 X 6 /// . //;>“”
2 2 2 2
A 3 7 "'/ Lf ——
v= 60M3 «<t~—/A

If the shape was broad shaped and required two cross-sections the
volume would be larger. Let us assume in this example, the two cross-
sections (Area 1 and Area 2) are the same as the single cross-section.
The section would have a trapezoid shape:

V= Al+A2 x L1 + Al x L2-L4 + A2 x L2=-L1

2 2 2 2 2
V= 20420 X 4 + 2040 x 4 + 2040 X 4
2 2 2 2 2 <
, 4
v= 120M° T

The resultant quantity is not precise but it is a good estimate for a
general condition survey - DO NOT use this method to determine design
quantities.
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ESTIMATING EARTHWORK
QUANTITIES
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F.

GUIDE TO ADDING OR DELETING ROADS ON THE INVENTORY

APPENDIX

The decision to add or delete a road from the inventory is very important.
The following are some examples to help made that decision.
impossible to cover all situations so the ultimate decision is yours.

It is

SITUATION

ADD

DELETE

New or existing road not on the inventory, used to
transport agricultural or other products to a
market that serves a population of 1000 or more
people.

YES

New or existing road not on the inventory, used to
transport local agricultural products to another
road of equal or better standard that is used to
transport to a market that serves 1000 people or
more.

NO

Existing road that is on the inventory but is
mined and not accessible for condition survey.

NO

New or existing road not on the inventory that is
used to bypass the mined, not accessible road.

YES

Existing road that is on the inventory but is not
accessible because it is so badly damaged it
cannot be traveled.

YES

New or existing road that is not on the inventory
and is used to by pass the badly damaged road.

YES

Existing road that is on the inventory is damaged
and a bypass road is being used, but the road is
accessible enough to condition survey.

NO

New road constructed to a Class 2 standard that
is used to bypass a damaged road.

YES
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G. ROAD NUMBERING GUIDE APPENDIX
1. The road numbering system for ARCS follows the following guidelines:

- The road numbering system will be based on the design class of the
road.

- Design Class 1 and Design Class 2 roads have national significance
and therefore have a national numbering system.

- Design Class 3 and Design Class 4 roads are more province related
and therefore will have a province numbering systen.

2. The following are the criteria for numbering roads by design class:

- Design Class 1:

a. All road numbers ending in 0 and 5 are reserved for this
design class.

b. All East-West roads are numbered in sequence from North to
South with numbers ending in "O",

c. All North-South roads are numbered in sequence from East to

West with numbers ending in "5".

- Design Class 2:

a. All road numbers one (1) through ninety-nine (99), except
those ending in "0" and "S" are reserved for this design
class.

b. All East-West roads are numbered in sequence from North to
South with numbers ending with even numbers: 2, 4, 6, 8, for
example.

c. All North-South roads are numbered in sequence from East to
West with numbers ending in odd numbers: 1, 3, 7, 9, for
example.

- Design Class 3:

a. All road numbers, one hundred (100) to five hundred ninety-
nine (599) are reserved for this design class except those
ending in "0" and "s5".

b. Roads crossing province boundaries will have the same number.

c. As a general rule class 3 roads were numbered in sequence from
North to South.

- Design Class 4:

a. All road numbers one thousand one (1001) to nine thousand nine
hundred ninety-nine (9999) are reserved for this design class
except those ending in"o0" and "s",

b. Roads crossing province boundaries will have the same number.

c. As a general rule Class 4 roads were numbered in sequence from
North to South.

C:\WP50\SAM\ARCS, PETER/samina, 12/9/91
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