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VEA Report - Section 1                                                                                                                     Design of Bamyan to Dushi Road

EXECUTIVE SUMMARY

The Ministry of Public Work (MPW) has categorized the Bamyan-Dushi Road in Afghanistan
as a National Highway, requiring an asphalt paved road. This report documents the value
engineering (VE) analysis by AECOM of the design documents from Louis Berger Group Inc.
/ Black & Veatch Joint Venture (LB- BV) for Section 1 (86km) of the proposed Bamyan-Dushi
Road (164km total). AECOM conducted the VE assessment for the U.S. Agency for
International Development (USAID).

The project starts at the intersection of the Kabul to Dushi part of the Ring Road in Baghlan
province and ends at the intersection with the road to Maidan Shar in Bamyan.  Dushi is a
district in Baghlan province and Bamyan is the capital of Bamyan Province.  The proposed
road will mainly follow the alignment of the existing road. A variety of different topographies
(flat, rolling, semi mountainous, and mountainous) can be found along the road.

For the VE analysis, all of the documents were reviewed and regular meetings were held to
establish the format for the report and findings, and to share and exchange ideas. Each team
developed recommendations, focusing on items associated with cost savings, design
compliance and treatment, constructability, and risk management & mitigation. All
recommendations were compiled and a monetary value for cost or savings was applied to the
ideas where possible.

Most of the recommendations generated were suggested to improve the operation of the
road, streamline construction and manufacturing, and create conformance with design
standards. The recommendations that AECOM was able to place a dollar value to resulted in
a savings of $2.5 million. All recommendations were grouped into categories and can be seen
in the table below.

VE Recommendations Summary Table

Ideas
Identi-

fied
Discipline

Category*

Savings
Value

Engineering
-

Quantifiable

Value
Engineering

- Not
Quantifiable

Design
Criteria

Drawing
Review

Comments

8 Geotechnical (G) 2 4 4 1 $2,108,066
17 Civil/Highway (C ) 3 7 10 1 $108,312
10 Hydraulics (H) 7 0 2 2 $329,984
11 Bridge (B) 6 3 1 2 $394,666
12 Risk/Construction (R ) 0 12 0 0 $0

58 Total 18 26 17 6

Maximum Total Potential (+) $2,941,028

   -Adjustment for Overlap and Estimating Contingency (15%) $441,154
*Some ideas qualify for more than one category

Total Savings $2,499,874

The following report details the project site, and gives a description of Value Engineering, as
well as how it is applied to this project. There are also multiple appendices organized by
disciplines that have examined each of the VE recommendations, listing the reason for each
recommendation and the positive and negative aspects of each. A detailed risk analysis has
also been performed outlining major impacts and the output for the 80% confidence level.
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I. PROJECT INFORMATION

1.0 Introduction

The purpose of this report is to document the value engineering (VE) analysis of the design
documents for Section 1 of the Bamyan-Dushi road, NH-07. Section 1 consists of
approximately 86 kilometers of the proposed 164-kilometer highway connecting the cities of
Bamyan and Dushi, in Afghanistan. AECOM conducted the VE assessment for the U.S.
Agency for International Development (USAID).

The Ministry of Public Work (MPW) has categorized the Bamyan-Dushi road as a National
Highway, requiring a high level of service because of its strategic importance in providing an
alternate route from Kabul going north. It will allow traffic to avoid the Salang Tunnel, which
subjects all north and south bound traffic to considerable time delays during the winter
months, even under the best conditions. An asphalt paved road will increase security by
reducing the time to respond to local, regional, or national incidents and will also facilitate
access to social services and provide new regional trade opportunities including agriculture
and mining.

This section summarizes the VE sessions held at AECOM’s office at 605 Third Avenue, New
York City in June, 2010.  The VE analysis was conducted by using a team of highly
experienced senior engineers made up from various representative disciplines.
Representatives of the design team headed by the Louis Berger Group Inc. / Black & Veatch
Joint Venture (LB- BV) participated via teleconference with the VE Team on June 17, 2010.  A
record of this meeting can be found in Appendix H.

The VE tasks will be performed for two separate sections of the roadway. Section 1
considered in this report consists of Segments 1 and 2 and extends south from the vicinity of
Dushi. Section 2, to be evaluated in a future VE phase, consists of Segments 3 and 4 and
terminates near Bamyan.  To date, the team was given the 70% Design Submittal (dated May
2010) for Section 1, which consisted of various design documents and the 70% drawings.
Also provided were aerial images and reconnaissance photos, PDF / CADD design drawings
(for Section 1) and the associated design calculations, reports, site inspection photos, and
road videos.  Additional documents were requested as found necessary from the team
members, including but not limited to geotechnical information and drainage information,
specifications, and cost estimate.  For a detailed listing of the references provided, refer to
Appendix I.

The objectives of the VE sessions were to:
1 Review the design criteria for compliance with the required standards.
2. Review the contract documents for conformance with the design standards
3 Develop recommendations of potential savings, risk mitigation and value improvements.
4. Advance value engineering recommendations on selected ideas and develop quantities

and savings or costs

Over 50 ideas were generated by the VE team. Most of the ideas are in the form of
suggestions to improve the overall operation of the road and streamline construction and
manufacturing. Others were related to conformance with design standards or revisions to the
plans. Most of the suggestions were unable to have a cost or savings calculated for them, but
the suggestions that could be quantified resulted in a savings of approximately $2.5 million.

2.0 Project Details

Project Schedule:
The VE study is being conducted during the Initial (70%) Engineering Design phase of the
design. Construction duration for Section 1 (segment 1 & 2), is estimated to be 18 to 24
months.
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Background:
Roads are instrumental to economic development and growth and are significant public
assets.  The Government of Islamic Republic of Afghanistan’s (GoIRA) 2006 Master Plan for
Road Improvements identified the Afghan road network as follows:

Regional Highways - Ring Road and highways connecting Afghanistan to
neighboring countries (3,242 kilometers);

National Highways - Linking provincial capitals to Ring Road (4,884 kilometers);

Provincial Roads - Linking district headquarters to their provincial capitals (9,656
kilometers); and

Rural Road - Gravel or earth surfaced (17,000 kilometers).

The Ministry of Public Works (MPW) has categorized the Bamyan-Dushi Road as a National
Highway requiring a high level of service because of its strategic importance in providing an
alternate route for travel between the north and central provinces of Afghanistan.   The
current road permits traffic to avoid the Salang Tunnel, which subjects all north and south
bound traffic to considerable time delays during the winter months, even under the best of
conditions.  However, the Bamyan-Dushi Road in its present condition is virtually impassable
during the winter months, and even during summer is a very slow detour.  The design of an
asphaltic concrete paved road will provide a year around alternate route to the Salang Pass,
as well as increase security by reducing the time to respond to local, regional, or national
incidents, and facilitate access to social services and provide new regional trade
opportunities, including agriculture and mining.

Project Location Map

Road Description:
The project starts at the intersection of the Kabul to Dushi part of the Ring Road in Baghlan
province located about 160 Km from Kabul (Station 0+000) and ends at the intersection with
road to Maidan Shar in Bamyan province along the Charikar Bamyan Road. The total length
of the project road is about 164 kilometres.  Dushi is a district in Baghlan province and
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Bamyan is the capital of Bamyan Province.  The project road will serve as a direct link
between the two provinces.

The proposed road will mainly follow the alignment of the existing road.

The topography along the project highway can be described as a combination of flat to rolling
to semi mountainous from Km 0 to Km 80, mountainous from Km 80 to Km 150, semi
mountainous from Km 150 to end of project (per Project Assessment Report page 4). Section
1 from Km 0 to Km 85.8 follows the valley of the Surkhab River (Ref: Russian topographic
maps used for watershed delineation). Many steep cuts, some in rock, are proposed
throughout the project length, and protection against falling rock is needed in some areas.

Site Climate:
The climate in Bamyan is temperate to pre-alpine with mean temperature ranging from 32.4
0C in the summer to -32.12 0C during the winter. Historic climatic data were recorded at two
meteorological stations (Bamyan and Baghlan).

Site Topography and Land Use:
The topography along the highway Segments 1 and 2 is flat to rolling to semi-mountainous.
The elevation of Dushi-Bamyan area ranges from about 550 to 2550 m above mean sea
level. Except for the valleys along Surkhab River and Dushi, most part is mountainous with
intrusive rock consisting of granite, quartz diorite, diorite porphyry, diorite and gabbro, and
volcanic rock consisting of rhyolite and basalt and sedimentary rocks consisting of mostly of
sandstone and conglomerate. Hydrological soil type in the area is combination of type B and
C as defined by the U.S. Natural Resources Conservation Service (NRCS). The area is
largely dominated by rangeland and bare soil. Agriculture is practiced at all locations where
the soil is suitable and water is available.

Site Hydrology:
Numerous small streams and rivulets flow to the Surkhab River. The Dushi-Bamyan Road
passes alongside the Surkhab River. The Surkhab River is the main tributary of the Kunduz
River which has a catchment area of 12,410 ha (KRBP).  Most of the streams and rivers are
dry during the autumn and winter months but carry flow during rainy season and the summer
months when the snow melts. Flow fluctuations are high with flash floods during spring and
summer.  The watershed along Dushi-Bamyan Road is facing northeast and rises in the
Kushi-i-Baba mountains.  The whole area is part of the Kunduz River basin.

A total of 571 watersheds have been observed to intersect with the proposed road alignment
within Sections 1 and 2. The delineated areas widely vary in size ranging from 0.002 km2 to
9871 km2. This large number of small watersheds owes mainly due to hilly and rolling terrain
and particularly the alignment passing along the foot of the hill along the banks of the Surkhab
and Bamyan Rivers.

Roadway Specifics:
The existing Dushi-Bamyan Road is a fair weather gravel road provided with major bridges
and irrigation crossings. Irrigation crossings are mainly small box culverts and pipe culverts.
There are no drainage culverts, other than the irrigation crossings, constructed in the first two
segments.

II. VALUE ENGINEERING PROPOSALS

1.0 Introduction to Value Engineering

Value Engineering (VE) is a creative, organized effort, which analyzes the requirements of a
project for the purpose of achieving the essential functions at the lowest total cost (capital,
staffing, energy, and maintenance) over the life of the project. VE is a systematic, organized
approach to obtain optimum value for each dollar spent. Through a group investigation, using
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experienced, multi-disciplined teams, value and economy are improved through the study of
alternate design concepts, materials, and methods.

This approach has been used successfully on projects of all types and magnitudes and allows
the VE team to maintain a responsive turn-around while producing meaningful results. The
approach also encourages owner and user participation in the study effort in order to take
advantage of the VE Team members’ experience and knowledge

1.1 Value Engineering Procedures

A multi-discipline team under the direction of a Project Manager was formed to analyze the
project, utilizing the value engineering job plan. It was the team’s objective to analyze the
project to find high cost areas, opportunities to improve value and to recommend alternatives
in attempt to reduce costs and streamline the construction and procurement. Other criteria
were also used to assure that the proposed recommendations did not sacrifice essential
facility functions and the timely completion of the project.

This section includes a description of the value engineering analysis procedure followed for
the study. Each step plays an important part in achieving results and assuring eventual
savings to the Owner.

The team used the following procedure:
1. Each member was provided a set of the documents for data review
2. A meeting was held to establish the format for the report and findings
3. Each team developed recommendations, focusing on items associated with:

a. Cost Savings
b. Design Compliance
c. Design Treatment
d. Constructability
e. Risk Management & Mitigation.

4. A meeting was held to share & exchange ideas and recommendations
5. Agreed upon recommendations were further analyzed and compiled
6. Where possible, a monetary value for cost or savings was applied to the ideas.

1.2 Value Engineering Methodology

The AECOM VE Team realizes that the plans and specifications reviewed are deemed 70%
complete and recognizes that several of the suggestions and recommendations made may
have already been realized by the designers and are in the process of being revised.

The VE recommendations for all disciplines were developed with a focus on addressing
compliance with the design standards and achieving the desired function and lowest overall
cost consistent with performance. With these objectives in mind, recommendations were
developed concerning more efficient methods of design and uses for materials, while
recognizing the limitations of the site.

All of the VE recommendations were divided into the following 4 categories:

1. Value Engineering Quantifiable Issues apply to items that have a quantifiable cost or
savings. The recommendations have been developed to:

Reduce construction costs
Streamline the construction and fabrication process
Improve roadway operation and safety
Comply with accepted design standards

2. Value Engineering Non-Quantifiable Issues apply to items that do not have a
quantifiable cost or savings but are advised for the same reasons listed above.
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3. Design Criteria Issues apply to recommendations that make the design comply with the
agreed upon set of design standards. The design criteria reviewed were based on the
standards outlined in the Project Assessment Report for the project. Several of these
ideas were quantifiable, thus placing them into two categories.

4. Drawing Review Comments apply to revisions that we recommend be made to
drawings. The drawings have been marked up and included in the Appendices.

Proposal numbers (i.e. C-#) were assigned based on individual discipline idea listings. Please
note that several of the proposals are interconnected. Where possible, proposals have been
limited to single issues so that independent judgment can be made.

Since cost is an important basis for comparison of the VE proposals, where possible, the VE
Review Team based the cost on quantities and unit rates as contained in the project
construction cost estimate. The estimates include the total cost to the Contractor, including
the respective general requirements, overhead and profit.   Sketches have been provided by
the VE Review Team, where necessary to depict the respective proposed idea(s).

2.0 Geotechnical / Materials (G-#)

The Value Engineering (VE) review for the geotechnical aspects of the project were
conducted using the following references:
 Subsurface Investigation Survey for Bamyan-Dushi Road/Afghanistan Final Report

prepared January 10, 2010
 Project Assessment Report For Task Order 24
 70 % Complete Plans for Segments 1 and 2
 Standard Specifications for Construction of Roads and Bridges on Federal Highway

Projects FP-03
 Amendments to the Technical Specifications.

Quantifiable Value Engineering Issues:
G-1 refers to meeting the design criteria requirements set forth by AASHTO for scour at
bridge structures and a quantifiable cost based on value engineering.  This
recommendation will either place the footing elevation deeper than that shown on the
plans, at an additional cost, or allow the removal of the grouted rip rap within the channel
of Bridge No. 1, recognizing a cost reduction.  This is a quantifiable cost savings of $
2,845.00.

G-6 has a potential for a large savings by changing the pavement section but keeping the
same structural number.  According to the plans the wearing course is 100 mm thick and
the base course is 100 mm thick.  A better option is to use one lift of wearing course at 50
mm thick and 2 lifts of base course at 75mm thick each.  Based on the cost estimate, the
wearing cost is $24.00 per square meter and the base course is $16.50 per square meter.
This could result in a large savings $2,105,250.00.

Non-Quantifiable Value Engineering Issues:
G-3 is a general comment to the three bridges in Segments 1 and 2.  This
recommendation is a cost savings measure by eliminating sidewalks on the bridge since
there is no sidewalk on the approaching roadways. Also it is noted that at Bridge No. 2
the new bridge is approximately 10 to 12 meters longer than the existing bridge. Consider
whether the proposed bridge can match the length of the existing shorter bridge for cost
savings, and analyze if the 50-year river flood could then be carried with the required
minimum freeboard.

G-5 and G-8 call attention to a major issue of concern that is consistent throughout the
project, which uses steep slopes on the site for both Segments 1 and 2.  From the cross
sections, the slopes vary from 0.3 vertical to 1 horizontal to 1:1. In the Subsurface
Investigation Survey (See Appendix F), the location of the slopes that are steeper than
1:1 seem to be in rock - either diorite or granite. However, it states safe slopes for diorite
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are 3 horizontal to 1 vertical. It is unclear if the slopes that are 1:1 are common material or
not.  There is a concern on what common material refers to since there is no indication of
what type of soil this material consists of.  It is recommended that through the areas of
common materials, borings and slope stability analysis be performed to verify the safe
stability of the slopes. It is not anticipated that a 1:1 slope through the common material
will be safe for the permanent condition. Another concern is how the surface of the
common material slopes will be stabilized since no vegetation will grow.  These items also
fall under “Design Criteria Issues”.

G-7 anticipates rock bolting will be required given the amount of rock excavation
necessary. In areas that the contractor is cutting into rock slope, criteria should be set for
the contractor to follow to determine which areas are to be rock bolted.  Mapping through
the entire area should have been performed and anticipated areas to be bolted should
have been identified by stations. By mapping and identifying areas to be bolted, it can
minimize claims due to rock excavation.  At a minimum, and if where directed, an item
should be used for these areas to come up with a cost. Because of the nature of this task,
there will most likely be costs associated with this work.

Design Criteria Issues:

G-1 refer to “Quantifiable Value Engineering Issues” above.

G-2 is also related to design criteria referring to LRFD and the way bearing capacity
should be specified in accordance with the AASHTO document referenced. This should
add no additional cost or savings to the project.

G-5 and G-8 refer to “Quantifiable Value Engineering Issues” above.

Drawing Review Comments:
G-4 relates to plan review comments and they are attached in the appendices.

3.0 Civil / Highway (C-#)

The Value Engineering (VE) review for the highway aspects of the project were conducted
using the following references:
 Project Assessment Report For Task Order 24
 70% Complete Plans for Segments 1 and 2
 70% Complete Amendments to the Technical Specifications
 Standard Specifications for Construction of Roads and Bridges on Federal Highway

Projects FP-03
 2004 AASHTO A Policy on Geometric Design of Highways and Streets
 2007 MPW Interim Road and Highway Standards.

The design appears to have sacrificed too many design standards to reduce construction
costs. Therefore, the VE recommendations to bring some of these elements back to design
standards will definitely increase the construction costs. However, several potential cost
saving options have been identified below.

Quantifiable Value Engineering Issues:
C-6 calls for the elimination or reduction in height of 160m of retaining wall by lowering
the profile of the road. This is an estimated quantifiable savings of $60,720.00.

C-7 calls for the adjustment of the horizontal alignment by adding a longer tangent
section to provide better roadway geometry by eliminating curves and eliminate a
superelevated section. This will also eliminate the need for 60m of retaining walls and
minimize the impact to cultivated lands. This is an estimated quantifiable savings of
$2,312.00.
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C-8 calls for the realignment of tangent sections to avoid the river. This will allow for the
installation of riprap to replace a significant portion of retaining wall along the river bank.
This is an estimated quantifiable savings of $45,280.00.

Non-Quantifiable Value Engineering Issues:
C-9 and C-10 recommends controlling the maximum superelevation rate to 6% based on
the geographic region that this road situates, and the maximum profile slope at 6%
(wherever feasible) since this route will also serve truck traffic. Although the MPW
standards allow the use of an 8% maximum superelevation rate and 8% maximum profile
slope, the recommendation will help reduce earthwork and fill, create a better roadway
geometry, and improve the operation and safety of the roadway.

C-11 recommends investigating the necessity of adding climbing lanes for trucks where
steep slopes are present.

C-12 recommends removing short tangents and horizontal curves to create a single curve
which will remove a potentially hazardous condition.

C-13 recommends using longer transitions for superlevations between curves to eliminate
short normal crown sections.

C-14 is a list of various locations where the vertical profile can be improved for better
safety and operation of the roads.

C-15 is a list of various locations where the horizontal alignment can be improved for
better geometry, eliminate areas of superelevation and to comply with standards.

C-16 recommends posting speed limit and “no passing zone” signs per the design speed
established for the section.

C-17 recommends revising the length of guardwalls as per the AASHTO Roadside
Design Guide.

Design Criteria Issues:
C-1 outlines the need for setting and adhering to a uniform design speed for the project –
50kph in populated areas and 80kph in others. This will place the design in conformance
with AASHTO and MWP standards.

C-2 thru C-5 document various non-standard or non-conforming geometric features that
can create potentially dangerous locations to the travelling public.  The current design
utilizes many S-curves, sub-standard curvatures, and short tangent transitions for
superelevation which save construction costs but are not in conformance with the design
standards. Other non-conformance elements include insufficient passing sight distance at
passing zones, insufficient stopping sight distance and inadequate horizontal curve
length.

C-13 thru C-17, See “Non-Quantifiable Value Engineering Issues” above.

4.0 Hydraulics (H-#)

The Value Engineering (VE) review for the hydraulic aspects of the project was conducted
using the following references:
 Project Assessment Report For Task Order 24
 70% Complete Plans for Segments 1 and 2
 70% Complete Amendments to the Technical Specifications
 Standard Specifications for Construction of Roads and Bridges on Federal Highway

Projects FP-03
 LB/BV, BD_ProbableHydDataComputation, Dec. 12, 2009.
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 LB/BV, BD ProbableMetDataComputation 1.1, Dec. 6, 2009.
 LB/BV, BD Hydraulic Design of Culverts, Jan. 5, 2010.
 LB/BV, Flood Data at Pul-i-Kumri, Jan 2010.
 LB/BV, Site Inspection Photos: Alignment and Bridges/Structures, April to July 2010.
 LB/BV, Dushi-Bamyan Road Videos, July 2009.
 2007 AASHTO Highway Drainage Guidelines
 2007 MPW Interim Road and Highway Standards.

Page 12 of The Hydrologic and Hydraulic Report states that the proposed highway alignment
crosses 480 waterways, including “rivers”, “washes” (intermittent streams) and irrigation
canals. The portion of the project from Km 0 to Km 86 (Section 1) is stated to include three
bridge crossings of the Surkhab River and 480 culvert crossings consisting of 295 reinforced
concrete pipe culverts (RCPC or round pipe) and 185 reinforced concrete box culverts
(RCBC) of smaller mostly intermittent watercourses. The report indicates that “washes or
intermittent drains are dry most of the time of year but occasional flash floods of relatively
large magnitude are to be taken into design account”.

The hydraulic portion of this report raises concerns and develops recommendations regarding
protection against flooding damages to the roadway for the safety of highway users and local
residents and properties, as outlined below.

Recommendations concerning the safety of the roadway against flooding damages include:

Quantifiable Value Engineering Issues:
H-1 recommends providing a culvert or ditch design to address flows from intermittent
watercourses crossing the proposed alignment where no culvert has been provided. This
has an estimated cost of $306,240.00.

H-2 reduces the number of piers in multiple-cell reinforced concrete box culvert (RCBC)
design. This has an estimated savings on $96,162.00.

H-3 recommends relocating irrigation canals where the highway crosses existing canals,
in addition to those shown in the road cross-sections, to reduce local impacts. This has an
estimated cost of $160,560.00.

H-4 recommends revising calculations to use a different peak flow computation method to
reduce the culvert size and cost at Station 14+217. This has an estimated savings of
$39,000.00.

H-5 recommends skewing the alignment for culvert crossings where the plan mapping
shows a skewed watercourse crossing the roadway. This has an estimated cost of
$12,363.00.

H-6 advises protection against seepage and piping failure at some culvert crossings by
using anti-seep collars. This has an estimated cost of $4,000.00.

H-10 specifies designing box culverts (RCBC’s) using AASHTO Specification M273M to
reduce the concrete and reinforcement quantities. This has an estimated savings of
$677,985.

Design Criteria Issues:
H-7 refers to designing road sections with retaining walls along the Surkhab River against
overtopping and damages from the 50-year design flood. Design retaining wall
foundations to resist scour.

H-10 refer to “Quantifiable Value Engineering Issues” above.

Drawing Review Comments:
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H-8 calls for verifying that some of the designed culvert locations are at the correct station
for capturing the large flows from each watercourse.

H-9 addresses noted discrepancies concerning culvert locations and missing information.
Refer to plan review comments attached in Appendix C.

5.0 Bridge (B-#)

The Value Engineering (VE) review for the bridge and structure aspects of the project were
conducted using the following references:
 Project Assessment Report For Task Order 24
 70% Complete Plans for Segments 1 and 2
 70% Complete Amendments to the Technical Specifications
 Design Calculations for Bridges 1, 2, and 3 by LB/BV dated May 2010, Revision 2.
 Standard Specifications for Construction of Roads and Bridges on Federal Highway

Projects FP-03
 2004 AASHTO Geometric Design for Highways and Streets
 2002 AASHTO Roadside Design Guide
 2007 MPW Interim Road and Highway Standards
 NYSDOT Bridge Detail Sheets (SI units)
 California Department of Transportation Bridge Standard Detail Sheets

There are three proposed bridges in the project: Two in Segment 1 (Bridges 1 and 2) and one
in Segment 2 (Bridge 3). The bridge types are as follows:

Bridge 1 – Cast in place reinforced concrete superstructure supported on cantilever
abutments; approximately 7.8 m center to center of bearings.
Bridge 2 – Steel plate girder superstructure with cast in place reinforced concrete deck
supported on counterfort abutments; approximately 41.12 m center to center of bearings.
Bridge 3 – Steel plate girder superstructure with cast in place reinforced concrete deck
supported on counterfort abutments; approximately 38.72 m center to center of bearings.

There are also numerous cast in place reinforced concrete box culverts, ranging from 0.6 m x
0.6 m single cell to 3.5 m x 3.5 m triple cell, and stone masonry retaining walls up to 6 m in
height.

The methodology used for the VE review was to compare the proposed bridges, retaining
walls, and culverts with existing structures of similar length and width, configuration, and
materials, designed by the AASHTO LRFD specification. From these existing designs, unit
quantities, such as tons of steel reinforcement per cubic meter of concrete and cubic meters
of concrete per linear meter of length were calculated and used to develop suggested design
recommendations.

Although the purpose of the VE was not to check the design per se, the drawings were
reviewed for conformity with the LRFD specification and standard engineering practice,
regardless of the project location. Anomalies and discrepancies in the plans were noted when
observed.

Quantifiable Value Engineering Issues:
B-2 recommends using cantilever abutments in lieu of counterfort abutments on Bridge 3.
This has an estimated savings of $54,941.00.

B-3 calls for modifying the girder design to reduce the top flange thickness, use thinner
plates for a portion of the bottom flange, and reduce the number of shear connectors for
Bridge 2. This has an estimated savings of $143,907.00 .

B-4 calls for the use the AASHTO empirical deck design in lieu of the traditional design
for Bridge 2. This has an estimated savings of $7,530.00.
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B-7 calls for the use the AASHTO empirical deck design in lieu of the traditional design
for Bridge 3. This has an estimated savings of $10,068.00.

B-9 calls for modifying the girder design to reduce the top flange thickness, use thinner
plates for a portion of the bottom flange, and reduce the number of shear connectors for
Bridge 3. This has an estimated savings of $135,018.00.

B-10 recommends using a rigid frame structure in lieu of a simply supported concrete
slab for Bridge 1. This has an estimated savings of $43,202.00.

Non-Quantifiable Value Engineering Issues:
B-5 recommends eliminating one sidewalk and providing a uniform steel reinforcement
pattern in the parapets for Bridge 3. A uniform reinforcement pattern would reduce the
chance of placement error during construction.

B-6 recommends using integral abutments on Bridge 3. (However, based upon a
discussion with the designers it may not be possible to obtain piles, which would be
necessary for this type of structure.)

B-8 recommends eliminating one sidewalk and providing a uniform steel reinforcement
pattern in the parapets for Bridge 2. A uniform reinforcement pattern would reduce the
chance of placement error during construction.

Design Criteria Issues:
B-11 addresses concerns the design of the stone masonry retaining wall and guardwall.

Drawing Review Comments:
B-1 contains the structural Drawing Review Comments on Bridge Drawings

B-11 See “Design Criteria Issues” above.

The recommendations in the first three categories are based upon similar bridges that were
designed using AASHTO LRFD.

The concrete and steel reinforcement quantities for the culverts could possibly be reduced
using the AASHTO M273 M specification for culverts. These are discussed in H-10.

6.0 Estimating (E-#)

The cost estimating portion of the value engineering exercise includes applying existing
project unit costs to VE recommendations as appropriate.  The savings and/or additional
costs calculated for the VE recommendations are solely based on the 80% Design Bill of
Quantities Estimate provided by LB-BV. The provided cost estimate includes unit costs.  If an
item is not included in this estimate, a unit cost specific to the local conditions is not available.
Where VE recommendations that cannot be tied to existing unit costs occurred, no attempt
was made to develop a unit cost due to the uncertainty of resource availabilities because of
the remoteness of the terrain, high transportation costs, etc.

According to LB-BV, the provided unit costs were deemed to be appropriate considering they
reflect recent bid information for similar type projects in the region.  However it is unclear in
what capacity, if any, project requirements items are accounted for.  These items include:

Construction Survey and Staking
Contractor Quality Control
Contractor Sampling and Testing
Schedules of Construction Contracts
Public Traffic
Soil Erosion Control
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Watering for Dust Control

The technical specifications deem these items to be considered a subsidiary obligation of the
Contractor with no direct payment through a pay item.  Adding these “indirect” cost items to
the contract as individual pay items may serve to add value to the project allowing for a more
complete and accurate comparison of bid proposals, more clearly outlining the true costs
predicted by qualified bidders.

7.0 Construction(R-#)

A constructability review of the 70% plans for Segments 1 and 2 for the Bamyan to Dushi
Road project in Afghanistan for USAID was performed based on a review of the plans.  The
process covered the following items:

The project, as detailed in the plans and specifications, can be constructed using
standard construction methods, materials and techniques.
The plans and specifications provide the contractor with clear, concise information that
can be utilized to prepare a competitive, cost-effective bid.

With the information available, a review was performed of items such as:
Constructability
Compatibility of plans, specifications and applicable standards
Erosion and sediment control
Maintenance and protection of traffic
Site access
Material control and acquisition
Workforce
Equipment

Certain items were omitted based on the background information provided by LB-BV
designers on the June 17, 2010 teleconference call, such as environmental impacts, right-of-
way acquisitions, local events and utilities.

Recommendations were made based on the analysis. All recommendations have been
deemed Non-Quantifiable Value Engineering Ideas:

R-1 recommends preparing MPT and staging plans, including this as a line item in the
estimate as a lump sum item and re-instating the item for the project (Section 156 of the
FHA specifications).  The current plans do not show how traffic will travel around the work
area and how the work zone will be separated from passing traffic.

R-2 advises processing and re-using of blast material, if acceptable, on the project.  This
will save on the need to import material and improve quality.

R-3 states the need to define storage and staging areas for the contractor on the plans as
well as in the specifications.

R-4 outlines that the general notes, plans and specifications should ensure the contractor
submits and follows a schedule.  The schedule should detail the equipment being utilized;
ensuring it is of adequate size and the contractor should be required to have spare parts
and qualified repair personnel on the job in order to minimize delays resulting from broken
down equipment.  FHA Specification Section 155 – Schedules for Construction Contracts
–which covers this item to some extent has been eliminated from the project.  Consider
re-instating this specification and including it as a lump-sum line item in the estimate.
Consider utilizing verbiage in the contract that ensures equipment malfunction is not an
excusable reason for job delays.
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R-5 recommends using a workforce that sufficient in number and skilled in the means and
methods employed on the project.  FHA Specification Section 155 – Schedules for
Construction Contracts – has been eliminated from the project.  Consider re-instating this
specification and including it as a lump-sum line item in the estimate.  Consider utilizing
verbiage in the contract that ensures lack of a skilled work force is not an excusable
reason for job delays.

R-6 considers including verbiage for maintenance of site similar to NYSDOT Specification
104-07.

R-7 recommends investigating the option of using prefabricated culverts and erecting an
asphalt plant at the site.

R-8 details the needs to perform on-going constructability reviews on other similar
projects.  Identify items that affect the cost and schedule and incorporate this knowledge
into new design projects.  This will result in significant cost and time savings on future
projects.

R-9 states that it is necessary to show how traffic will be maintained safely as work
progresses.  Keep the work area safe to the personnel working on the project as well as
the travelling public.

R-10 recommends including natural slope protection details in the plan to avoid clogging
of drainage system and subsequent flooding of roadway.

R-11 outlines the need to make sure the QC and REI staff (consultant and USAID)
maintains focus on ensuring quality materials and workmanship are utilized on the
project.

R-12 advises that it is necessary to establish lines of communication with local politicians
and tribal leaders. Have them buy into the project and offer to hire local people on the
project.

8.0 Risk

As part of subject task, AECOM performed a risk assessment of Section 1, Segments 1&2, of
the Bamyan-Dushi Road Project. The purpose of this assessment was to identify the
significant risks to successful completion of this portion of the project as well as provide a
mitigation strategy for those risks having the most impact.  In addition, AECOM performed a
risk analysis for the purpose of providing an order of magnitude sense of the schedule and
cost impacts resulting from the identified risks.

AECOM utilized four individuals within its organization that had in-country experience to assist
in identifying risks, their impacts and possible mitigation strategies. The data gathered from
these individuals was used as input to the Monte Carlo simulation which generated the risk
analysis results.

The methodology for the risk assessment follows the (2009) “Practice Standard for Project
Risk Management”, Project Management Institute, Pennsylvania, USA; and is consistent with
the British Standard ISO 31000:2009 “Risk Management-Principles and Guidelines”.

The following assumptions were made to facilitate the risk analysis:
The schedule for Section 1, Segments 1&2, was set at 18 months, the lower end of the
18-24 month range to remove potential float that might be built into the schedule.

The escalation rate is constant at 10.0% for the duration of the project; this assumes a
conservative forecast of the consumer price index in Afghanistan.
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Contract cost contingency is a function of three elements: the expected cost of
uncertainties, the escalated cost increase due to expected delays and the fixed indirect
costs produced by contract modifications.

The current budget for Section 1, Segments 1&2, is $94,566,000.  After removing the built
in contingency, the Base Cost used was $86,908,000.

The total cost of $94,566,000 was assumed to be spread linearly over the 18 month
duration for Section 1, Segments 1&2.

The risks with the most impact to schedule are listed below:
Lack of security in working areas
Completion of ROW acquisition on time
Limited staging and storage area for equipment and materials
Inability to meet schedule expectations
Disengaged labor unions or local/tribal labor groups
Political/social instability

The risks with the most impact to cost are listed below:
International firms are not attracted to work in Afghanistan resulting in lack of competition
Long bureaucratic process to start operations
Unclear definition of bid documents
Political pressure to modify project objectives or accelerate procurement
Bids significantly higher than expected
Quality of construction materials not being from approved sources result in excessive
rework

The following table captures the output at the 80% confidence level and provides a
comparison to the base case.  The 80% confidence level is the level considered by most risk
managers and project owners to be appropriate:

Base 80% Confidence Level

Schedule Cost (MM) Schedule Cost (MM)

1 yr, 6 month $86.9 2 yr, 5 month $121.9

Comments from in-country experienced individuals and resultant mitigations indicate the
predominant need to harness support of the locals and "sell" the idea of the road while
carefully managing expectations of the local government”.  This mitigation approach, often
called “Outreach”, is central to the success of any project.

This risk analysis provides an order-of-magnitude sense of both schedule and cost impacts
based on the risks in the attached Risk Register and the data captured in the attached Risk
Data Matrix (Appendix F, Attachment F-2).  The results do not appear to be outside what
might be expected given the uncertainties with security, lack of contractor competition, a local
population which may have mixed feelings on the need for the project, and bureaucratic
processes that are not well understood outside the local government entities.

A revised risk analysis will be beneficial once additional detailed information is available to
evaluate risks not identified at this stage and possible shifts in priorities. The proper mitigation
strategy applied to the most important risks may significantly result in a reduction of the
contingency needed for the Project.  It is suggested that the Project evaluates these
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mitigations in light of their more extensive in-country experience and modify the mitigations as
required.  AECOM is available to discuss the mitigations if requested.
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Project: Design of Bamyan to Dushi Road Discipline: Geotechnical
Location:Kabul, Afghanistan
Date: June 2010
Client: United States Agency for International Development

Value Engineering
- Quantifiable

Value Engineering
- Not Quantifiable

Design Criteria Drawing Review
Comments

G-1 Investigate for Scour - Streambed and Bridge Foundation X X 2,816.00$
G-2 AASHTO LRFD Nomenclature Conformance X
G-3 Bridge Size Modifications X
G-4 Geotechnical Design Review Comments on Drawings X
G-5 Segment 1 Slope Stability Concerns X X
G-6 Pavement Design Criteria and Recommendations X 2,105,250.00$
G-7 Rock Bolting Locations X
G-8 Segment 2 Slope Stability Concerns X X

8 Totals 2 4 4 1 2,108,066.00$ 0

Total Saved 2,108,066.00$

*Note that Value Engineering Ideas may qualify for more than one category

SUMMARY OF VALUE ENGINEERING STUDY RESULTS

Idea No. Description

Category*

CostSavings

A-1



VE RECOMMENDATION Idea No.:  __G-1    __
Segment     1&2

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP

Page  1  of  1

Current Design:
Bridge No. 1 Scour Depth 0.97 Meters
Bridge No. 2 Scour Depth 4.40 meters
Bridge No. 3 Scour Depth 3.68 meters

Description of VE Alternative:

In accordance with AASHTO section 2.6.4.4.2 Scour should be investigated for two conditions:
For the design flood for scour, the streambed material in the scour prism above the total scour

line shall be assumed to have been removed for design conditions. The design flood storm surge, tide, or mixed
population flood shall be the more severe of the 100-year events or from an overtopping flood of lesser
recurrence interval.

For the check flood for scour, the stabilty of bridge foundation shall be investigated for scour
conditions resulting from a designated flood storm surge, tide, or mixed population flood not to exceed the 500-
year event or from an overtopping flood of lesser recurrence interval. Excess reserve beyond that required for
stability under this condition is not necessary. The extreme event limit state shall apply.

“Spread footings on soil or erodible rock shall be located so that the bottom of footing is below scour depths
determined for the check flood for scour. Spread footings on scour-resistant rock shall be designed and constructed to

All three bridges should be checked in accordance with the above requirements.

Advantages:

If the 500 year event scour is not too deep may be able to place bottom of bridge footing to this elevation and
remove scour protection for Bridge No. 1.

Could use scour protection for Bridges No. 2 and 3 this would reduce cost by reducing the depth of excavation
and placement of bottom of footing elevation.

Cost summary below reflects cost to remove rip rap at Bridge No. 1 only.

Disadvantages:

Cost Summary

Capital Cost O&M Cost Total

Original $1,046,848.00

Proposed $1,044,003.00

Savings $2,845.00

Discussion of VE Alternative - Idea No. :

A-2
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VE RECOMMENDATION
Idea No.: __G-2    __
Segment_1&2__
Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP

Page  1  of  1

Current Design:
Bridge No. 1 Allowable Soil Bearing Capacity = 300 kn/m2

Bridge No. 2 Allowable Soil Bearing Capacity = 400 kn/m2

Bridge No. 3 Allowable Soil Bearing Capacity = 600 kn/m2

Description of VE Alternative:

In accordance with AASHTO LRFD Bridge Design Specifications the term allowable bearing capacity is no
longer used.  The terms nominal and factored bearing resistance is now used.  This is in accordance with Section
10 of AASHTO.

Advantages:

None

Disadvantages:

None

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings

Discussion of VE Alternative - Idea No. :
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VE RECOMMENDATION
Idea No.: __G-3 __
Segment_1& 2__
Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP

Page  1  of  1

Current Design:
Bridge No. 1
Bridge No. 2 Drawing BD-BR-S1-16
Bridge No. 3

Description of VE Alternative:

Can the proposed bridge No. 2 be shortened to meet the existing bridge length.  This is a reduction of 10 to 12
meters of bridge.

Are sidewalks required on both sides of the bridge (Bridge No.1, 2 and 3).  Each sidewalk increases the width of
the bridge 1.0 meter.

Advantages:

Reduce cost of the bridge structures

Disadvantages:

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings

Discussion of VE Alternative - Idea No. :
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VE RECOMMENDATION
Idea No.: __G-4    __
Segment__1&2_
Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP

Page  1  of  1

Current Design:
Segments 1 and 2
Volume 2 of 5, Road Works

Description of VE Alternative:

Comments to above plans in pdf format.

Drawing BD-RD-004 typical sections should show stationing so that contractor knows what location
these sections are built to?
Note 8 Drawing BD-RD-004 what standard will the CBR be performed in accordance to and who will
determine if CBR is required?
The  slopes  specified  in  Table  of  Cut  and  Fill  Slopes  on  Drawing  BD-RD-004  were  these  cut  slopes
evaluated for slope stability.  For common materials they are very steep for example in locations they
are 1horizontal to 1 vertical and from the cross sections these could be as high as 68 meters.  It would be
recommended that these slopes be flattened.  Also how was it determined that this is common material if
there are  no soil  borings along this  slope.   It  is  recommended that  soil  borings be performed in these
areas to verify material within the sloped areas.
Drawing BD-RD-005 the fill slope does not match slope table.
Drawing BD-RD-006 how is this drainage layer constructed behind this wall?
Drawing BD-RD-010 between the gravel and the common earth there should be a geotextile separator.
Drawing  BD-RD-010  Detail  one  and  detail  three  seem  to  be  retaining  the  same  amount  of  material
however detail three has a bigger base width.  Should detail three be used at both of the wall locations.
Detail one shows the wall along a slope the bearing capacity of this wall should be reduced to account
for the sloping ground along this area.  Also have these walls been designed for service, strength and
extreme events in accordance with AASHTO?
Drawing BD-RD-047 Can not find the locations of these details in the schedules.  Not clear in the
schedules.

Advantages:

Disadvantages:
Could be additional cost if slopes need to be flatter due to slope stability.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings

Discussion of VE Alternative - Idea No. :
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VE RECOMMENDATION Idea No.:  __G-5    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP

Page  1  of  2

Current Design:
From Segment 1 Volume 2 of 5, Roadway Cross Sections
From Segment 1 Volume 2 of 5, Plan and Profile

Description of VE Alternative:

Horizontal alignment may want to tweak in certain area to reduce the amount of rock cut.  Along with
the rock cut there will be need to rock bolt at certain locations depending on the potential for block
failure. Below are several examples and does not reflect the entire Segment 1

o Sta 1+173+ to 1+480 push alignment east to reduce rock cut
o Sta 2+700 to 2+920 realign due to rock cut?
o Sta 3+420 to 3+720, Sta 5+960 to 6+140 and Sta 6+440 to 6+780 can we realign?

Note these are based on the pdf drawings

How is the surface of the common slopes stabilized without vegetation.

It is recommended that additional soil borings be performed for the proposed roadway.

At the following stations the slopes are very steep.  From the plans and documents that were reviewed
there  is  no  plan  showing  areas  of  rock  excavation  and  areas  of  common  material.   For  common
material, calculations should be provided with subsurface information to evaluate the stability of the
slopes through these areas.   For the rock cut areas there should be certain areas identified for rock
bolting and rock draping.

o Sta. 1+320 to 1+620 1H to 1V common
o Sta. 1+580 to 2+200
o Sta.2+720 to 2+920
o Sta. 3+620 to 3+760  0.5H to 1 V
o Sta. 5+340 to 5+360
o Sta. 5+960 to 6+140 1H:1V
o Sta. 6+440 to 6+780 1H:1V
o Sta. 7+160 to 7+320 0.4H:1V
o Sta. 7+700 to 7+860 0.7H:1V
o Sta 8+000 to 8+120 Rock Cut 0.33H:1V
o Sta. 11+140 to 11+400 1H:1V
o Sta. 14+400 to 14+520
o Sta. 14+800 to 15+140 1H:1V (68 m High)
o Sta. 15+560 to 15+660 Rock Cut
o Sta. 15+760 to 15+840 1H:1V
o Sta. 15+960 to 16+560 1H:1V
o Sta. 16+760 to 16+860 1H:1V
o Sta. 17+500 to 17+520 1H:1V Can these sections be made flatter
o Sta. 18+480 to 18+500 1H:1V Can these sections be made flatter
o Sta. 18+540 to 18+940 Rock Cut

A-14



VE RECOMMENDATION Idea No.:  __G-5    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP

Page  2  of  2

Advantages:

Reduction in cost due to reduction in rock removal due to alignment changes.

Disadvantages:

Additional cost due to flattening out of embankment slopes.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings

Discussion of VE Alternative - Idea No. :

A-15



VE RECOMMENDATION Idea No.:  __G-6    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP

Page  1  of  1

Current Design:
Pavement Design

Description of VE Alternative:

Provide more information for pavement design criteria along with calculations.
In the criteria it is mentioned that there is a 5% traffic growth.  What is the current traffic volumes?
The structural number for the pavement proposed is approximately 5 what is the required structural number
for the ten year design period mentioned?
The Amendment to the Technical Specification Section 400 discusses asphalt binder course shouldn’t it
refer to asphalt base course?
Section 417 Full Depth HAM Patching where will this be used.
Section 500 Rigid Pavement where is it used?

According to plans wearing course is 100 mm and 100 mm base course.  The wearing course consists of a
maximum 19 mm aggregate and the base course has a 25 mm max aggregate.

A better option may be to use
1- 50 mm lifts of wearing course
2 – 75 mm base course

Advantages:

This will reduce cost.  Based on the cost estimate the wearing cost is $24.00 per square meter and the base
course is $16.50 per square meter.

Disadvantages:

Cost Summary

Capital Cost O&M Cost Total

Original $27,973,350.00

Proposed $25,868,100.00

Savings $2,105,250.00

Note cost includes base course and wearing course

Discussion of VE Alternative - Idea No. :
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VE RECOMMENDATION Idea No.:  __G-7    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP

Page  1  of  1

Current Design:
General comment to Segment 1 and Segment 2

Description of VE Alternative:

1. Criteria should be set for the contractor to follow to determine which areas are to be rock bolted.
2. Mapping through the entire area should have been performed and anticipated areas to be bolted

should have been identified by stations.
3. If and where directed item for bolting and draping should be provided to allow the contractor to

include a cost.
4. Currently from the Subsurface Investigation Survey Appendix F the rock described is diorite and

granite.  A plan should be developed that shows the limits of rock whether in the above survey or at
another location in the contract documents that gives the contractor limits of rock to estimate his rock
excavation/blasting on the project.

Advantages:

By mapping and identifying areas that may need to be bolted may limit the  additional costs that may arise
during construction.  Because of the nature of this task there will most likely be over runs in this area either
way.

Disadvantages:

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings

Discussion of VE Alternative - Idea No. :
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VE RECOMMENDATION Idea No.:  __G-8   __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP

Page  1  of  2

Current Design:
From Segment 2 Volume 2 of 5, Roadway Cross Sections
From Segment 2 Volume 2 of 5, Plan and Profile

Description of VE Alternative:

Push alignment north from Sta 51+620 to 51+720 to reduce rock cut?

How is the surface of the common slopes stabilized without vegetation.

It is recommended that additional soil borings be performed for the proposed roadway.

At the following locations the slopes are very steep, and it is unclear what material the slope consists
of.  From  the  plans  and  documents  that  were  reviewed  there  is  no  plan  showing  areas  of  rock
excavation and areas of common material.  For common material, calculations should be provided
with subsurface information to evaluate the stability of the slopes through these areas.    In addition
the subsurface investigation report states that safe slopes for the diorite should be 1 vertical to 3
horizontal and the granite should be 3 vertical to 1 horizontal.   A map should have been presented in
the report that depicts limits of rock excavation.  Also any of the rock cuts mentioned below are they
within the diorite locations if so shouldn’t they be flattened out as per report.

o Sta. 45+420 to 45+640 1H to 1V common
o Sta. 45+660 to 45+880 0.3 : 1 Common or rock?
o Sta.47+740 to 47+880 1:1 Common?
o Sta. 48+140 to 48+320  1H to 1 V common?
o Sta. 49+080 to 49+440 1:1 Common?
o Sta. 51+620 to 52+040 0.3H:1V Rock?
o Sta. 52+140 to 52+200 0.3H:1V Rock?
o Sta. 53+140 to 53+460 0.3H:1V Rock?
o Sta. 53+480 to 53+780 1H:1V Common or rock?
o Sta. 54+940 to 55+120 0.4H:1V Rock?
o Sta. 56+740 to 56+780 0.4H:1V Rock?
o Sta. 56+840 to 57+240 0.4H:1V Rock?
o Sta. 57+700 to 57+880 0.3H:1V Rock?
o Sta. 60+580 to 61+260 1H:1V Common?
o Sta. 61+900 to 62+240 1H:1V Common?
o Sta. 62+540 to 62+680 1H:1V Common?
o Sta. 62+780 to 63+080 1H:1V Common?
o Sta. 63+200 to 63+260 1H:1V Common?
o Sta. 63+380 to 63+580 0.6H:1V Rock?
o Sta. 64+640 to 65+060 1H:1V Common?
o Sta. 69+920 to 70+060 1H:1V Common?
o Sta. 71+700 to 71+800 0.7H:1V Common or rock?
o Sta. 75+740 to 75+940 1H:1V Common?
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VE RECOMMENDATION Idea No.:  __G-8   __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP

Page  2  of  2

o Sta. 77+280 to 77+320 0.3H:1V Rock?
o Sta. 77+540 to 77+700 1H:1V Common or rock?
o Sta. 77+720 to 77+760 0.7H:1V Common or rock?
o Sta. 78+120 to 78+160 0.3H:1V Rock?
o Sta. 78+340 to 78+420 0.3H:1V Rock?
o Sta. 79+240 to 79+340 0.3H:1V Rock?
o Sta. 79+780 to 79+940 1H:1V Common or rock?

Advantages:

Reduction in cost due to reduction in rock removal due to alignment changes.

Disadvantages:
Additional cost due to flattening out of embankment slopes.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings

Discussion of VE Alternative - Idea No. :

A-19
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Project: Design of Bamyan to Dushi Road Discipline: Civil/Highway
Location:Kabul, Afghanistan
Date: June 2010
Client: United States Agency for International Development

Value Engineering
- Quantifiable

Value Engineering
- Not Quantifiable

Design Criteria Drawing Review
Comments

C-1 Horizontal alignment x
C-2 Sight Distance x
C-3 Short Superelevation Length x
C-4 Insufficient transition lengths x
C-5 Substandard Curvature x
C-6 Retaining Walls x $60,720.00
C-7 Tweaking Roadway Alignment x $2,312.00
C-8 Roadway Alignment x $45,280.00

C-9 (A-K) Horizontal Alignment Changes x
C-10 (A-F) Vertical Alignment Changes x

C-11 Warranted Climbing lane locations x
C-12 Broken back horizontal curves x
C-13 Short Sections of normal crowns x x

C-14 (A-G) Vertical Alignment x x
C-15 (A-P) Horizontal Alignment x x

C-16 Schedule of Road signs, no passing zones x x
C-17 Length of masonry gaurdwall at three bridges x

17 Totals 3 7 10 1 $108,312.00 0

Total Saved $108,312.00
*Note that Value Engineering Ideas may qualify for more than one category

SUMMARY OF VALUE ENGINEERING STUDY RESULTS

Idea No. Description

Category*

Savings Cost

B-1



VE RECOMMENDATION Idea No.:  __C-1    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-1 Page 1 of 2

Current Design:
Design Criteria used for the horizontal alignment design of the roadway:
1. Maximum and Minimum Speed : 80kph and 40kph
2. Maximum superelevation rate: 8%
3. Maximum Longitudinal gradient:8%
4. Side slope ratio, cut in common excavation: 1.5H:1V (H<2.0m) and 1H:1V (H>2.0m)
5. Sight Distances, Stopping sight distance(80kph) :130m
6. Design Vehicle for widening of pavement width: WB-12

Description of VE Alternative:
1. The design speed shall be determined based on the functionality of the roadway and shall be set as one

value. Based on the functionality and terrain of each segment of the roadway, the design speed can be
different from segment to segment but each segment should have only one design speed. Based on the
MPW standards, the design speed for mountainous terrain should be 50kph. Also note that the posted
speed limit shall be lower than the design speed chosen for each segment of the road.

Within a segment of the road, there are always situations that the design standard cannot be met due to
site constraints and design exceptions must be granted. Since most of the design standard values are
directly linked to the design speed, it is a common mistake to lower the design speed from spot to spot
to meet the site conditions instead of determining the maximum safe operating speed that the design can
accommodate and assessing whether design exceptions are justifiable based on the associated impacts to
functionality, operation, safety, communities, environment, and construction costs. If the design
exceptions are justifiable, mitigation measures must be implemented for the maximum safe operating
speed, which is lower than the design speed. The mitigation measures typically include installation of
signage, such as the speed limit warning signs, and positive roadside protection systems, such as guard
walls. It is important to note that, in Highway Engineering, once the design speed is set, it shall not be
changed.

Based on review of the topographic maps and the MPW Interim Road and Highway Standards, the VE
team recommends the design speeds be set as: 50kph for populated areas and 80kph for the others. The
breakdown of these design speed limits is shown in the table below:

From To Design Speed From To Design Speed
0+000 3+200 50kph 36+000 37+000 50kph
3+200 6+100 80kph 37+000 41+500 80kph
6+100 7+800 50kph 41+500 42+500 50kph
7+800 24+500 80kph 42+500 61+200 80kph
24+500 25+500 50kph 61+200 66+400 50kph
25+500 30+800 80kph 66+400 71+300 80kph
30+800 31+900 50kph 71+300 76+900 50kph
31+900 36+000 80kph 76+900 85+500 80kph
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2. Being a low speed road and also the fact that it snows in the project limits, it is advised to reduce the
maximum superelevation to 6%. A transition curve or tangent transition is required between two
superelevated curves. The designer should make every effort to meet this requirement. However,
site constraints may preclude providing sufficient transition in certain areas. For such locations, a
design exception should be made and mitigation measures should be implemented. As mitigation
measure, where there are s-curves, a maximum superelevation rate of 4% is recommended to reduce
the adverse effect caused by lack of tangent transition length.

3. Based on the MPW standards and the fact that this route will be used by trucks, the maximum
longitudinal gradient should be 6% wherever possible.

4. The excavation height specified for each slope seems incorrect. The 1H:1V slope does not appear to
be a stable slope for common materials in a permanent condition, regardless of the excavation
height.

5. The Stopping Sight Distance (SSD) for 80kph as per AASHTO is 160m. SSD for 50kph shall be
included.

6. The standard drawings include a widening table for WB-15 trucks. Correction values need to be
applied to get the values for WB-12 trucks. Values in the Widening Table and the plans should be
revised accordingly.

Advantages:

1. Conformance to the AASHTO and MWP standards

Disadvantages:

1. Increase in project cost

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings N/A N/A N/A
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Current Design:
Design Criteria- Sight Distance (passing and Stopping)
Schedule of No Passing Zones (BD-SS-004)

Description of VE Alternative:
Passing Sight Distance:

Passing zones should be located preferably on a tangent roadway segment and must satisfy the passing sight
distance corresponding to the selected design speed. The available sight distance of a roadway segment must be
determined from the horizontal and vertical alignments, as well as other roadside features that can be
obstructions to the line of sight. The selection of a passing zone must be based on the available sight distance
than meets the minimum length for passing as specified in the AASHTO standards. For the design speed of
50kph, for example, the minimum value for passing sight distance is 345m. It is important to note that, if a
passing zone contains a crest curve, the sight distance that the curve can provide must meet the passing sight
distance value derived from the design speed for that particular roadway segment.  Following stretches which
have been delineated as passing zones (for right side) under the current design have crest curves with
insufficient sight distance.(Note: They do not meet the passing sight distance requirements for 50kph and 80kph.
See VE comments on design speed establishment.). The designer should revisit the passing sight distance
requirements and accordingly establish the no passing zones for the project.

START END START END START END START END START END
0+340 0+460 18+020 18+400 40+420 41+060 59+780 59+960 72+920 73+400
1+600 3+160 18+760 19+200 42+240 45+260 60+460 61+140 73+500 73+680
3+660 3+780 19+860 21+800 46+280 46+400 61+500 62+240 73+780 74+000
5+240 6+380 22+040 22+280 47+760 48+800 63+400 64+120 74+160 76+680

10+380 10+760 22+780 23+660 48+960 49+360 64+900 66+340 76+880 77+080
11+120 11+580 23+900 24+020 49+780 50+180 66+520 67+780 77+200 77+940
11+720 14+000 27+900 28+180 50+520 51+000 69+280 69+460 79+240 79+900
15+200 15+400 28+380 28+640 51+200 51+420 69+560 69+740 81+240 81+480
15+700 15+960 33+900 34+740 55+900 56+540 70+440 70+560 84+440 84+680
16+740 16+920 35+260 35+380 57+020 57+280 71+780 71+960
17+160 17+880 36+220 36+480 57+840 58+180 72+180 72+760

Stopping Sight Distance:

The following vertical curves do not meet the required stopping sight distance of 65m for 50kph:
PVI Stations 0+015, 0+905.280, 35+450, and 85+343.
It is recommended that the vertical curve lengths at these locations be increased to meet the required sight
distance.
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Advantages:

1. Conformance to AASHTO standards.
2. Improve safety.

Disadvantages:

1. None

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings N/A N/A N/A
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Current Design:
Under the current design, the length of curve is too short at many locations, resulting in short superelevated
sections.

Description of VE Alternative:

A short superelevated curve section is typically the result of insufficient curve length. Based on the AASHTO
standards, the minimum curve length should be three times of the design speed. At the design speed of 50kph
(which is 14m per second), it takes less than 2 seconds to travel through a 25m superelevated curve section; that
is less than the typical 2 seconds reaction time of an ordinary driver. Many curves in the current design have a
superelevated length of approximately 25m. It is meaningless to superelevate a curve for such a short distance. It
is recommended that the design change to meet the minimum curve length requirement as specified by the
AASHTO standards. However, it may become too costly to meet this requirement at some locations due to site
constraints. In that case, a minimum of 30m of superelevation lengths is recommended.

The suggested improvements are:

Option 1: Change the radius to increase the curve length to meet the AASHTO recommended value, or to
provide at least 30m long of superelevated section. This option applies to areas where the approaching roadways
are designed for 80kph.

Option 2: Reduce the superelevation to 6% on curves that require a superelevation rate more than 6% to
lengthen the superelevated section.  The safe operating speed must be determined based on the actual radius and
the 6% superelevation and, if this speed is less than the design speed, speed limit warning sign must be installed
as the mitigation measure. This option applies to areas where the approaching roadways are designed for 50kph.

Below is a list of curves which have short superelevation lengths:

Curve number 17, 33, 34, 65, 70, 74, 81, 104, 109, 119, 120, 121, 135, 139, 144, 145, 154, 155, 195, 198, 210,
211, 214, 215, 224, 225, 234, 235, 252, 256, 270, 271, 272, 276, 280, 282, 283, 286, 296, 311, 321, 335, 339,
355, 361, and 366.

Advantages:

1. Conformance to AASHTO standards.
2. Improve safety.

Disadvantages:

1. Increase construction cost.
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Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the Designers N/A TBD by the Designers
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Current Design:
Insufficient transition lengths between two curves or in cases where there are no transition lengths.

Description of VE Alternative:
The MPW Interim Road and Highway Standards require provision of transition curves for horizontal curves,
which are superelevated and have radii sharper than the curvature specified in Table 6.  Although a transition
curve is specified, a tangent transition will serve the same purpose.

According to AASHTO standards, the maximum relative gradient (rate of application of superelevation) for
80kph and 40kph are 0.5% (1 in 200) and 0.7% (1 in 143), respectively. As shown on drawing number BD-RD-
008, the current design uses 1% minimum relative gradient, which exceeds the recommended values by
AASHTO for the design speeds of 40kph and 80kph. Therefore, it is suggested that the design should control
this relative gradient per AASHTO standards. Based on the MPW Interim Road and Highway Standards and VE
recommendations on design speed establishment, some segments of this roadway shall be designed for 50kph,
which requires a transition rate of 1 in 154. Where site constraints warrant design exceptions for some critical
design elements, the safe operating speeds are controlled by those non-standard design elements and the
transition length can be adjusted accordingly per AASHTO standards. However, a longer transition length is
always desirable. Placing entire transition length within the curve (for example, transition for S-curves layout)
can result in insufficient superelevation for a significant portion of the curve and create an unsafe condition to
the traveling public.

Where the required transition lengths cannot be provided due to site constraints, the superelevation should be
controlled to 6% maximum to mitigate the adverse effect caused by excessive transition rate. The safe operating
speed should be determined based on the radius and the actual superelevation provided, and the advisory speed
limit must be posted accordingly (speed reduction to 20kph or 25kph is required at many of the locations that
require design exceptions).

Below is a list of curves which have insufficient or no transition lengths for the attainment of superelevation.
Curve numbers:
6, 7, 28, 29, 32, 33, 41, 42, 57, 58, 60, 61, 68, 69, 70, 71, 87, 88, 89, 90, 92, 93, 102, 103, 104, 105, 106, 109,
110, 119, 120, 121, 128, 129, 135, 136, 144, 145, 147, 148, 154, 155, 159, 160, 162, 163, 164, 165, 166, 167,
169, 170, 171, 174, 175, 185, 186, 197, 198, 201, 203, 204, 214, 215, 227, 228, 232, 233, 270, 271, 282, 283,
284, 289, 311, 312, 314, 315, and 351.

Advantages:

1. Conformance to AASHTO and MPW design standards

Disadvantages:

1. Additional earthwork required in some areas
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Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings N/A N/A N/A
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Current Design:
Substandard curvature on horizontal curves.

Description of VE Alternative:

Below is a list of curves which have radii less than the 80m minimum radius specified in the MPW standards
for 50kph design speed.
Curve numbers 4, 11, 15, 60, 62, 77, 84, 109, 119, 125, 153, 154, 162, 187, 198, 204, 229, 232, 237, 246, 251,
252, 254, 278, 279, 283, 304, 314, 316, 340, 341, 346, 347, 350, 351, 352, 355, 359, 363, and 370.
It is suggested that the radii to be increased to 80m to meet the standards.

Advantages:

1. Conformance to the MPW standards

Disadvantages:

1. Increase in project cost

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings N/A N/A N/A
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Current Design:

Profile from Sta. 13+000 to Sta. 13+300:
1. Profile results in installation of retaining walls along left side of the road.

Description of VE Alternative:

1. It appears that the profile in this area can be lowered to eliminate the retaining walls or at least to reduce
the wall height.

Advantages:

1. Eliminate the need for 160m of retaining walls or reduce the wall height.

Disadvantages:

None.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings $60,720.00 N/A $60,720.00
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Current Design:

Roadway alignment at Curves #270 and #272:
1. Curved alignment.
2. Short superelevated section.

Description of VE Alternative:

1. It appears that this segment of alignment can be improved with a longer tangent to eliminate Curve #271
and two flatter curves on both ends.  (See the attached sketch.)

Advantages:

1. Provide better roadway geometry.
2. Eliminate short superelevated section.
3. Eliminate 60m of retaining walls.
4. Minimize impacts to cultivated lands on the left side of the road.

Disadvantages:

Require additional rock excavation.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings $2,312.00 N/A $2,312.00
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Current Design:

Roadway alignment at Curve #306:
1. Roadway alignment causes reduction in river x-section at Sta. 69+040.
2. Retaining walls along river bank.

Description of VE Alternative:

1. Realign the tangent segment to avoid the river.
2. Provide a larger radius curve to allow for replacement of retaining walls with riprap along the river

bank. (See the attached sketch.)

Advantages:

1. Avoid impact to river section.
2. Allow installation of riprap to replace a significant portion of the retaining wall along the river bank.

Disadvantages:

None.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings $45,280.00 N/A $45,280.00
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Current Design:

Roadway alignment at Sta. 1+400:
1. Roadway on a vertical curve and there is significant excavation to the hill on left.

Description of VE Alternative:

1. It appears that the horizontal alignment can be shifted approximately 10m to west and the profile can be
lower to minimize earthwork.

Advantages:

1. Minimize earthwork.

Disadvantages:

None.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the designers N/A TBD by the designers
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Current Design:

Roadway alignment at Curve #63 and its profile:
1. Current alignment results in significant rock cut on the right and requires retaining walls on the left.

Description of VE Alternative:

1. It appears that the horizontal alignment can be shifted slightly to east and the profile can be lowered a
bit to minimize rock cut on the right side of the road.

Advantages:

1. Minimize rock cut.

Disadvantages:

None.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the designers N/A TBD by the designers
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Current Design:

Roadway alignment at Curves #185, #186, #187 and #188:
1. Curved alignment.
2. Short normal crown sections between curves.

Description of VE Alternative:

1. It appears that this curved alignment can be eliminated by a tangent alignment with a large radius curve
for tie-in.  (See the attached sketch.)

Advantages:

1. Provide better roadway geometry.
2. Eliminate numerous short normal crown sections.
3. There is no net increase in impact to cultivated lands.

Disadvantages:

None.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings N/A N/A N/A
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Current Design:

Roadway alignment at Curves #216 and #217:
1. Short broken-back alignment.
2. Short normal crown section between two curves.

Description of VE Alternative:

1. Use a single curve to remove the short broken-back layout. (See the attached sketch.)
2. There is no net increase in impact to cultivated lands.

Advantages:

1. Provide better roadway geometry.
2. Eliminate adverse effect associated with short broken-back alignment, such as unexpected cross slope

change (which could mislead drivers, as they come out of the first curve, thinking they are heading into
a tangent segment or another curve that turns to the opposite direction.)

3. Eliminate short normal crown section.

Disadvantages:

None.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings N/A N/A N/A
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Current Design:

Roadway alignment at Curves #224 and #225:
1. Curved alignment with short superelevated roadway section at Curves #224 and #225.

Description of VE Alternative:

1. It appears that longer curve length can be provided for these two curves (through realignment) to
lengthen the superelevated roadway sections.  (See the attached sketch.)

Advantages:

1. Provide better roadway geometry.
2. Lengthen superelevated roadway section

Disadvantages:

None.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings N/A N/A N/A
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VE RECOMMENDATION Idea No.:  __C-9f    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-9f Page  1  of  1

Current Design:

Roadway alignment at Curves #265 and #266:
1. Curved alignment.

Description of VE Alternative:

1. It appears that this segment of alignment can be improved with single curve realignment to the east to
eliminate one of the curves. (See the attached sketch.)

Advantages:

1. Provide better roadway geometry.

Disadvantages:

Require reconfiguration of outlet head wall of culvert C-287.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the Designers N/A TBD by the Designers
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VE RECOMMENDATION Idea No.:  __C-9g    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-9g Page  1  of  1

Current Design:

Roadway alignment at Curve #286:
1. Sharp curved alignment with impacts to cultivated lands on the left side.
2. Short superelevated roadway section at the curve.

Description of VE Alternative:

1. It appears that the sharp curve can be eliminated by a tangent alignment and a flatter curve.  (See the
attached sketch.)

Advantages:

1. Provide better roadway geometry.
2. Eliminate short superelevated roadway section.
3. Save irrigation channels on the left side of the road.
4. Minimize impacts to cultivated lands.

Disadvantages:

None.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings N/A N/A N/A
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VE RECOMMENDATION Idea No.:  __C-9h    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-9 Page  1  of  1

Current Design:

Roadway alignment causes impact to houses:
1. Roadside grading at Sta. 66+200 impacts houses on the left side.

Description of VE Alternative:

1. It appears feasible to avoid impacting the existing houses by realignment (shift the roadway alignment
slightly to north). The realignment will require modification to the curvature of Curve #299 and Curve
#298 can be eliminated.

Advantages:

1. Save existing houses.

Disadvantages:

None.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings N/A N/A N/A
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VE RECOMMENDATION Idea No.:  __C-9i    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-9i Page  1  of  1

Current Design:

Roadway alignment causes impact to houses:
1. Roadway alignment between Curve # 321 and Curve #322 causes impact to existing houses.

Description of VE Alternative:

1. It appears feasible to avoid impacting the existing houses by realignment (change the bearing angle of
the tangent segment). The realignment will require modification to the curvature of Curves #321 and
#322.

Advantages:

1. Save existing houses.

Disadvantages:

None.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings N/A N/A N/A
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VE RECOMMENDATION Idea No.:  __C-9j    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-9j Page  1  of  1

Current Design:

Roadway alignment at Curves #360 and #361:
1. Curved alignment with retaining walls along roadside.
2. Short superelevated roadway section at Curve #361.

Description of VE Alternative:

1. It appears that these two curves can be replaced with a single curve to improve the roadway geometry.
(See the attached sketch.)

Advantages:

1. Provide better roadway geometry.
2. Eliminate short superelevated roadway section.
3. Minimize impact to cultivated land.
4. The realignment can also eliminate the need for approximately 130m of retaining walls.

Disadvantages:

Require additional excavation. (However, the increase in excavation quantity is not significant, and the cost
can be offset by the saving from retaining wall elimination.)

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings N/A N/A N/A
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VE RECOMMENDATION Idea No.:  __C-9k    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-9k Page  1  of  1

Current Design:

Roadway alignment at Curve #365:
1. Curved alignment

Description of VE Alternative:

1. It appears that this curve can be eliminated by a tangent alignment.  (See the attached sketch.)

Advantages:

1. Provide better roadway geometry.
2. Minimize impact to cultivated land.

Disadvantages:

Require additional excavation. (However, the increase in excavation quantity is not significant.)

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings Minimal cost increase N/A Minimal cost increase
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VE RECOMMENDATION Idea No.:  __C-10a    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-10a Page  1  of  1

Current Design:

Profile at Sta. 8+900:
1. Profile results in significant fill.

Description of VE Alternative:

1. It appears that the length of the crest curve can be lengthened to lower the profile to minimize fill
quantity.

Advantages:

1. Reduce fill quantity.

Disadvantages:

None.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the designers N/A TBD by the designers
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VE RECOMMENDATION Idea No.:  __C-10b    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-10b Page  1  of  1

Current Design:

Profile at Sta. 14+300:
1. Profile results in slope protection and significant fill.

Description of VE Alternative:

1. It appears that the profile in this area can be lowered to flatten the -6.529%, reduce the amount of slope
protection, and minimize fill quantity.

Advantages:

1. Provide flatter profile slope to improve the operation of the road.
2. Reduce slope protection quantity.
3. Reduce fill quantity.

Disadvantages:

None.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the designers N/A TBD by the designers
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VE RECOMMENDATION Idea No.:  __C-10c    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-10c Page  1  of  1

Current Design:

Profile at Sta. 18+500:
1. Current profile uses a -8.000% slope.

Description of VE Alternative:

1. Since the current profile requires rock cutting in this area, doing a bit more rock cutting to obtain a
flatter slope to improve the operation of the road is recommended. The recommended slope is -6.000%.
(See the attached sketch.)

2. The new profile is lower in elevation than the current one in area where there is a retaining wall.
Therefore, the new profile can eliminate a portion of the wall and reduce the height of the rest.

Advantages:

1. Flatten the profile slope to improve operation of the road.
2. Eliminate a portion of the retaining wall located along the left side of the road and reduce the height of

the remaining portion.

Disadvantages:

Increase rock cutting quantity.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the designers N/A TBD by the designers
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VE RECOMMENDATION Idea No.:  __C-10d    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-10d Page  1  of  1

Current Design:

Profile at Sta. 35+300 and Sta. 35+600:
1. Profile at Sta. 35+300, there is an S-curve on the horizontal alignment where the profile slope is

5.316%.
2. Profile at Sta. 35+600, the slope is 8% and there is an S-curve ahead of this profile.

Description of VE Alternative:

1. Since there is an S-curve on the horizontal alignment, the profile slope should be as flat as possible to
control the downhill speed.

2. Where the S-curve is located, the profile slope should be reduced to 4%.
3. The approaching roadway profile slope should be reduced from 8% to 6%. (See the attached sketch.)

Advantages:

1. Improve operation and safety of the roadway.
2. Reduce the height of the retaining walls located along the river bank.

Disadvantages:

Minimal increase in earthwork quantity.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings Minimal cost increase N/A Minimal cost increase
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VE RECOMMENDATION Idea No.:  __C-10e    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-10e Page  1  of  1

Current Design:

Profile at Sta. 70+100:
1. The profile uses a sag curve between two crest curves.

Description of VE Alternative:

1. The 100m sag curve at Sta 70+100 can be eliminated by a tangent to improve the profile alignment.

Advantages:

1. Improve appearance of the roadway profile.

Disadvantages:

Minimal increase in earthwork quantity (fill quantity).

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings Minimal cost increase N/A Minimal cost increase
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VE RECOMMENDATION Idea No.:  __C-10f    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-10f Page  1  of  1

Current Design:

Profile at Sta. 60+700:
1. The profile is set at low elevation, resulting large amount of rock cut.

Description of VE Alternative:

1. Raise the profile in this area by approximately 2m can significantly reduce the rock cut quantity.  (See
the attached sketch.)

Advantages:

1. Improve 6.533% profile slope at Sta. 60+500.
2. Reduce rock cut quantity.

Disadvantages:

1. Require approximately 200m of additional retaining walls. (The saving from reduced quantity for rock
cut may be able to offset the cost for the additional retaining walls.)

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the Designers N/A TBD by the Designers
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VE RECOMMENDATION Idea No.:  __C-11    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP)

C-11 Page 1 of 2

Current Design:
No provision for climbing lanes.

Description of VE Alternative:

Due to the lack of traffic data and traffic analysis results, the need of climbing lanes cannot be evaluated. Since
the profiles of the current design use steep slope for a long run at many locations, the designers should assess the
need of a climbing lane at locations where there is a potential speed reduction of more than 15kph for truck
climbing a steep slope. Listed below are roadway segments where climbing lanes may be warranted:

List of roadway segments with steep slope for a
long distance

Station Length Grade
From To (m) (%)

3+760.000 4+020.000 260.00 7.64%
5+185.000 5+490.000 305.00 7.28%

14+265.000 14+660.000 395.00 6.53%
18+780.520 18+979.070 198.55 8.03%
26+300.000 26+530.000 230.00 6.56%
28+625.000 29+020.000 395.00 7.71%
29+020.000 29+365.000 345.00 8.00%
35+450.000 35+610.000 160.00 8.00%
37+875.000 38+310.000 435.00 10.00%
38+885.000 39+350.000 465.00 8.00%
39+350.000 39+690.000 340.00 7.73%
40+940.000 41+280.000 340.00 8.00%
41+540.000 41+750.000 210.00 7.02%
54+205.000 54+465.000 260.00 8.00%
54+465.000 54+825.000 360.00 8.00%
58+515.000 58+725.000 210.00 7.76%
58+725.000 59+005.000 280.00 8.00%
69+210.000 69+410.000 200.00 6.72%
69+785.000 69+990.000 205.00 7.92%
70+465.000 70+695.000 230.00 6.54%
70+840.000 71+045.000 205.00 7.27%
71+045.000 71+360.000 315.00 6.16%
80+275.000 80+482.000 207.00 7.82%
82+717.000 82+937.000 220.00 6.49%
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VE RECOMMENDATION Idea No.:  __C-11    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP)

C-11 Page 2 of 2

Advantages:

1. Improve roadway operation and safety.

Disadvantages:

1. Increase in construction costs.
2. Additional roadside impacts.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD be the Designers N/A TBD be the Designers
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VE RECOMMENDATION Idea No.:  __C-12__
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-12 Page 1

Current Design:
There are many broken back horizontal curves which have very short tangent length between them. At some
locations, the short tangent portion is superelevated, resulting in excessive cross slope on the tangent alignment.

Description of VE Alternative:

Cross slope change in the tangent portion of broken back curves layout could cause confusion to motorists as
they come out of the first curve, expecting a straight roadway or a curved roadway to the opposite direction
ahead. The unexpected turn of the second curve to the same direction as the first curve and the cross slope
changes from steep to flat and to steep again in a very short distance can create an unsafe driving condition,
especially for the trucks. Carrying the steep cross slope through the short tangent can also impose unsafe
condition, especially when speed is low and under wet or icy condition, which can cause vehicles sliding to the
low side of the road (into the opposite direction if traveling in the lane on the high side).

Below is a list of curves which have the short broken back curves layout. It is recommended to replace these
curves with a single curve to eliminate the potentially hazardous condition.

Curve numbers 36 & 37, 39 & 40, 42 & 43, 67 & 68, 114 & 115, 226 & 227, 330 & 331, 336 & 337 and 345
&346.

Advantages:

1. Eliminate adverse effect associated with short broken-back alignment, such as unexpected cross slope
change (which could mislead drivers, as they come out of the first curve, thinking they are heading into
a tangent segment or another curve that turns to the opposite direction.)

2. Avoid excessive cross slope on short tangent alignment between curves.

Disadvantages:

1. Additional earthwork is required at some locations.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the Designers N/A TBD by the Designers
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VE RECOMMENDATION Idea No.:  __C-13    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP)

C-13 Page 1

Current Design:
The current design creates a short normal crown section between curves at many locations. These short normal
crown sections are the result of applying and distributing the required superelevation transition length strictly
based on the methodology established in the design report.

Description of VE Alternative:
The superelevation transition (which is commonly called as tangent transition in highway engineering) length
consists of superelevation runoff and tangent runout. The distribution methodology recommended by AASHTO
has considered the best combination of utilizing superelevation and side friction to overcome the centrifugal
force, comfort level, and safety due to excessive cross slope of the tangent portion within the transition length.
The transition length established by AASHTO is normally considered as the minimum length required since it is
derived from the maximum gradient. Therefore, utilizing a longer length is always viewed as a better design.
When the transition results in a short normal crown section between curves, the transition should be lengthened
to eliminate the short normal crown section because it serves no purpose. Under the design speed of 50kph
(which is 14m per second), it takes less than 2 seconds to pass through a 25m long normal crown section; that is
less than the typical 2 seconds reaction time of an ordinary driver.

Below is a list of curves which have a relatively short stretch of normal crown section between two
superelevated curves:

Curve nos.
2, 9, 27, 66, 76, 84, 91, 98, 99, 108, 118, 122, 123, 133, 153, 157, 180, 183, 186, 187, 188, 191, 207, 221, 238,
252, 254, 255, 265, 273, 277, 278, 279, 280, 290, 296, 340, 365, 367

Advantages:

1. Better horizontal alignment

Disadvantages:

None

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings N/A N/A N/A
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VE RECOMMENDATION Idea No.:  __C-14a    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-14a Page  1  of  1

Current Design:

Profile at Sta. 4+000:
1. Profile uses 7.641% slope and short crest curve.

Description of VE Alternative:

1. It appears that the profile slope can be reduced to 6% and the length of the crest curve can be lengthened
to improve the operation of this segment of the roadway and the stopping sight distance.

Advantages:

1. Provide flatter profile slope to improve the operation of this road.
2. Improve stopping sight distance of the crest curve.

Disadvantages:

Increase in earthwork quantity.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the designers N/A TBD by the designers
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Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

     C-14bC-14b.docx Page  1  of  1

Current Design:

Profile at Sta. 17+200:
1. Current profile uses a -7.033% slope.

Description of VE Alternative:

1. It appears that the -7.033% slope can be flattened to -6.000% to improve the operation of the roadway.
(See the attached sketch.)

Advantages:

1. Flatten the profile slope to improve operation of the road.

Disadvantages:

None.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the designers N/A TBD by the designers
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VE RECOMMENDATION Idea No.:  __C-14c    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-14c Page  1  of  1

Current Design:

Profile at Sta. 24+600:
1. Current profile uses an 8.000% slope and the horizontal alignment consists of an S-curve.

Description of VE Alternative:

1. It is recommended to reduce the profile slope to 6.000% to minimize the adverse effect caused by an S-
curve on the horizontal alignment. (See the attached sketch.)

Advantages:

1. Flatten the profile slope to improve operation of the road.
2. Reduce the adverse effect created by an S-curve in the same area and make the road safer.

Disadvantages:

Require retaining walls on the left side of the road to minimize impact to cultivated lands (if necessary).

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the designers N/A TBD by the designers
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VE RECOMMENDATION Idea No.:  __C-14d    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-14d Page  1  of  1

Current Design:

Profile at Sta. 26+500:
1. Current profile uses a 6.558% slope.

Description of VE Alternative:

1. It is recommended to reduce the profile slope to 6.000% since it will not significantly increase the
earthwork. (See the attached sketch.)

Advantages:

1. Flatten the profile slope to improve operation of the road.

Disadvantages:

Minimal increase in earthwork.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the designers N/A TBD by the designers
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VE RECOMMENDATION Idea No.:  __C-14e    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-14e Page  1  of  1

Current Design:

Profile at Sta. 29+000:
1. Current profile uses a 7.715% and -8.000% slopes.

Description of VE Alternative:

1. Since the current profile requires rock cutting in this area, doing a bit more rock cutting to obtain a
flatter slope to improve the operation of the road is recommended. The recommended slopes are 6.000%
and -6.000%. (See the attached sketch.)

Advantages:

1. Flatten the profile slope to improve operation of the road.
2. Eliminate the need of retaining walls along the left side of the road.

Disadvantages:

Increase rock cutting quantity.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the designers N/A TBD by the designers
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VE RECOMMENDATION Idea No.:  __C-14f    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-14f Page  1  of  1

Current Design:

Profile at Sta. 29+700:
1. Current profile uses a 7.5870% slope.

Description of VE Alternative:

1. It appears that the profile slope in this area can be set at 5.490%. (See the attached sketch.)

Advantages:

1. Flatten the profile slope to improve operation of the road.

Disadvantages:

Increase earthwork. (However, the increase is minimal.)

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the designers N/A TBD by the designers
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VE RECOMMENDATION Idea No.:  __C-14g    __
Segment___ Station_________

Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-14g Page  1  of  1

Current Design:

Profile at Sta. 38+500:
1. The profile uses a 10% approaching slope, which is a bit too steep in this area where the horizontal

alignment can accommodate relatively higher traveling speed.

Description of VE Alternative:

1. It appears feasible to control the slope to 7%-8%. (See the attached sketch.)

Advantages:

1. Meet the AASHTO and MPW design standards.
2. Improve operation of the roadway.

Disadvantages:

1. Minimal increase in earthwork quantity.
2. Additional grading work for irrigation channels at culvert C-193.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the Designers N/A TBD by the Designers
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Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-15a Page  1  of  3

Current Design:

Sharp curvature at:

Curves #41 and Curve #42:
1. Lack of tangent transition between curves.

Curve #58:
1. Curved alignment.
2. Lack of tangent transition between curves.

Curve #93:
1. Curved alignment.
2. Lack of tangent transition between curves.
3. Impact cultivated land on the left side of the road.

Curve #109:
1. Curved alignment.
2. Short superelevated section.

Curve #129:
1. Curved alignment.
2. Lack of tangent transition between curves.
3. Retaining walls along river bank.

Curve #135:
1. Curved alignment.
2. Short superelevated section.
3. Lack of tangent transition between curves.
4. Retaining walls/guard walls along river bank.

Curve #138:
1. Roadside grading impacts houses on both sides of the road.

Curve #139:
1. Roadside grading impacts houses on the left side of the road.

Description of VE Alternative:

Curves #41 and Curve #42:
It appears that a tangent transition can be provided between the S-curves.

Curve #58:
It appears that the S-curve layout can be improved with a tangent alignment.
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Curve #93:
It is recommended to use a large radius to improve the sharp curvature and provide the required tangent
transition between curves. (See the attached sketch.)

Curve #109:
It is recommended to use a large radius to improve the sharp curvature and sight distance even though it
requires 120m retaining walls along the river bank. (See the attached sketch.)

Curve #129:
It is recommended to use a large radius to improve the sharp curvature, provide the required tangent transition
between curves, and eliminate the retaining walls located along the river bank even though this realignment
will cause an increase in rock cut quantity. (See the attached sketch.)

Curve #135:
It is recommended to use a large radius to improve the sharp curvature and eliminate the retaining walls and
guard walls located along the river bank even though this realignment will cause an increase in rock cut
quantity. (See the attached sketch.)

Curve #138:
It is feasible to use a large radius to improve the sharp curvature and it may be able to save some houses on
the left side of the road. (See the attached sketch.)

Curve #139:
Since the roadside grading impacts houses on the left side of the road, utilizing a large radius can improve the
roadway geometry and it impacts the houses on the right side of the road, instead. (See the attached sketch.)

Advantages:

Curve #41 and Curve #42:
1. Meet AASHTO and MPW design standards.
2. Provide better roadway geometry.
3. Provide a tangent transition between curves.

Curve #58:
1. Meet AASHTO and MPW design standards.
2. Provide better roadway geometry.
3. Provide a tangent transition between curves.

Curve #93:
1. Meet AASHTO and MPW design standards.
2. Provide better roadway geometry.
3. Provide a tangent transition between curves.
4. Minimize impact to cultivated land.

Curve #109:
1. Provide better roadway geometry.
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Client: UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
Project: DESIGN OF BAMYAN TO DUSHI ROAD
AFGHANISTAN INFRASTRUCTURE AND REHABILITATION PROGRAM
(AIRP )

C-15a Page  3  of  3

2. Improve sight distance.

Curve #135:
1. Meet AASHTO and MPW design standards.
2. Provide better roadway geometry.
3. Eliminate short superelevated section.
4. Provide a tangent transition between curves.
5. Improve sight distance.
6. Eliminate 40m of retaining walls and guard walls along the river bank.

Curve #138:
1. Provide better roadway geometry.
2. Save some existing houses.

Curve #139:
1. Provide better roadway geometry.
2. Eliminate short superelevated section.

Disadvantages:

Curve #41 and Curve #42: None.
Curve #58: Additional earthwork.
Curve #93: None.
Curve #109: Require 120m of retaining walls along the river bank.
Curve #135: Additional rock cut.
Curve #138: None.
Curve #139: None.

Cost Summary

Capital Cost O&M Cost Total

Original

Proposed

Savings TBD by the Designers N/A TBD by the Designers
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