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Guideline for Implementation of Rural Roads and Culverts Maintenance Program 2010

1.0 Introduction

01. Roads and road structures component represent major capital investments that must be
protected in order to ensure adequate return on expenditure. Like other infrastructures, road
infrastructures are also subjected to deterioration in time even with proper adherence to specified
construction and material standards. It is progressive and is influenced by several factors
including the climate and terrain, traffic volume and axle loading and original design and
construction standards. Maintenance is an essential function that should be implemented as soon
as each stage of construction has been completed and should continue throughout the entire life
of the structure, until such time as reconstruction or rehabilitation becomes absolutely necessary.
Maintenance provides an important and worthwhile contribution to the economic well being of the
country and an effective road maintenance system is a valuable part of its economy.

02. The Government of Bangladesh and the Development Partners have invested substantial
resources in rural infrastructure development in the country; most of these are on road and
road structure development. Top priority has been given for the development of the road
transport network in the country for providing easier and cheaper transport services. During the
last decade, a significant expansion of Upazila road (former feeder road-B) and Union road
(former rural road R1) network in the country has been observed. With the construction and
improvement of Upazila road and Union road, the question of repair and maintenance of these
infrastructures has becoming increasingly important. Considering the necessity of maintenance
of these infrastructures, the Government of Bangladesh has started allocation of funds to Local
Government Engineering Department (LGED) since 1992-93 from its revenue budget to address
the rural road maintenance throughout the country.

03. The National Strategy for Accelerated Poverty Reduction 2004 highlights that the role of
rural infrastructure is significant in Bangladesh and infrastructure development contributes both
directly and indirectly to poverty reduction. There are many components of rural infrastructure
of which three important elements are identified as - roads, markets and electrification. Several
problems impose a tremendous burden on road maintenance and reduce the quality of
services. It has also highlighted that rather than expanding the network, the Government would
improve the quality of rural roads e.g. emphasize quality construction using labour-based
technologies, maintain, widen and upgrade the existing network and undertake selective
expansion to fill critical gaps to ensure rural-urban linkages.

04. Despite the substantial and ever-increasing amounts of money that are being allocated
annually for this purpose, some financial constraints continue to exist and it is very necessary that
priorities are carefully assessed in order to carry out maintenance activities in an efficient and
cost-effective manner.

05. These guidelines provide a framework for the development of an efficient and cost-effective
maintenance management system that will optimize the economic benefits to be derived from its
implementation throughout the country and from the considerable funds being allocated from the
national revenue budget.

06. This guideline for implementation of Rural Roads and Culverts Maintenance Program must be
carefully studied and followed properly with immediate effect.
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2.0  Definition and Objectives

07. To “maintain” something is, by definition, to keep it in its present condition by carrying out
remedial works or repairs as and when necessary. If these works are deferred or delayed for any
reason, costs will inevitably increase as further deterioration takes place in the meantime.

08. In this guide, the term “maintenance” is used to describe operations required to keep roads in
good condition and repair. It does not include road improvement works or reconstruction; funds
from separate head are allocated to take care of such works by the same organization.

09. The primary objectives relating to the maintenance of roads in general are as follows:

i) to reduce rates of deterioration and thereby extend their durability in order to achieve the
design life that was originally envisaged;
ii) to reduce operating costs and accident rates by maintaining good riding surfaces; and

iii) to provide safe, regular, punctual and convenient transportation facilities for private and
Commercial road-users.

10. In order to create direct employment opportunities for rural landless and poor people and to
contribute in reduction of poverty through maintenance of road infrastructure, two other
important objectives related to the maintenance of Upazila Road, Union Road, and bridges and
culverts on these roads by LGED are as follows:

i) to provide employment opportunities and reduce poverty of the rural poor specially the
destitute women in the rural areas; and

ii) to develop the interest, awareness and participation of road users (local people) and
members of the Local Government Institutions (LGIs) by encouraging their involvement
in the planning process and at other stages of implementation.

2.1 Maintenance Categories
11. The two most commonly accepted maintenance categories are:

¢ Routine Maintenance
e Periodic Maintenance

Under special circumstances one more category can be included, namely
e Emergency Maintenance

2.2 Re-classification of Roads

12. The road network of Bangladesh has been reclassified and the responsibilities of construction,
development and maintenance of these roads have been entrusted to Roads and Highways
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Department (RHD) and Local Government Engineering Department (LGED) respectively. The
Planning Commission of Bangladesh during April 2003 approved this classification and fixed up
the definition, ownership and responsibilities of the total road network of the country. According to
the classification LGED will be responsible for construction, development and maintenance of
three classes of roads, which has been named as Upazila Road, Union Road and Village Road in
collaboration with Local Government Institution (LGI). Road type with definition and the ownership
and responsibility are furnished in Table 2.1 below:

Table 2.1 Road Network Classification with Definition

Sl. Type Definition Ownership and
No Responsibility
1. | National Highways connecting National capital with
Highway Divisional HQs or sea ports or land ports or Asian RHD
Highway
2. | Regional Highways connecting District HQs or main river
Highway or land ports or with each other not connected by RHD
national Highways.
3. | Zila Road Roads connecting District HQ/s with Upazila
HQ/s or connecting one Upazila HQ to another RHD

Upazila HQ by a single main connection with
National/Regional Highway, through shortest
distance/ route.

4. | Upazila Road Roads connecting Upazila HQ/s with Growth
(UZR) Center/s or one Growth Center with another LGED/LGI**
Growth Center by a single main connection or
connecting Growth Center to Higher Road
System,* through shortest distance/route. (Former
Feeder Road Type-B)

5. | Union Road Roads connecting union HQ/s with Upazila HQs,
(UNR) Growth Centers or local markets or with each LGED/LGI
other. (Former Rural Road Class-1 (R1)

6. | Village Road a) Roads connecting Villages with Union HQs,
(VR) local markets, farms and ghats or with each LGED/LGI
other. (Former Rural Road Class-2 (R2)

b) Roads within a Village. (Former Rural Road

Class-3 (R3)
* Higher Road System- National Highway, Regional Highway, and Zila Roads;
** LGI- Local Government Institutions.

13. The roads belonging to the Pourashava and the City Corporation have not been included in
the above table. The responsibility for development and maintenance of such roads will lie with
the Pourashavas and the City Corporations respectively. Recently the government has further
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re-organised the road categories and the responsibilities of Upazila road and Union road has
been entrusted to LGED and the responsibilities of Village road is entrusted to Local
Government Institution (LGI). Accordingly gazette notifications have been issued by the
government stating the name of these roads along with ID Number, Length, etc. against the
concerned agency.

14. The design standards relate the width of the road (geometric design) and thickness of
various layers (pavement) to the classification of the road. It has been recommended that there
should be 6 basic geometric design types for Zila, Upazila and Union Roads all based on traffic
criteria. Design types 5 - 8 have been based primarily on forecasts/ survey of commercial
vehicles (applicable for LGED). Design types 3 and 4 are based primarily on forecasts of peak
hour passenger car units (pcu’s). The approved pavement design section of various design
type mentioned above are given in the Attachment-1.4, Appendix-1 of this guidelines. The
approved geometric design for each type of road is summarised in Table 2.2

Table 2.2 Approved Geometric Design Standards

Road Class Design Carriageway | Hard Shoulder Verge Crest Width
Type (m)/(ft) (m)/(ft) (m)/(ft) (m)/(ft)
Union Road 8 3.0/10 0/0 1.25/4 5.5/18
7 3.7/12 0/0 0.90/3 5.5/18
Upazila Road 6 3.7/12 0/0 1.8/6 7.3/24
5 3.7/12 0.9/3 0.9/3 7.3/24
4 5.5/18 0/0 2.15/7 9.8/32
Zila Road 5 3.7/12 0.9/3 0.9/3 7.3/24
4 5.5/18 0/0 2.15/7 9.8/32
3 5.5/18 1.2/4 0.95/3 9.8/32

15. For Types 8, 7, 6 and 5 the criterion should be daily commercial vehicles. For Types 4 and
3 the criterion should be peak hour pcu’'s. Traffic criteria for each design type are shown in
Table 2.3 below:

Table2.3 Traffic Criteria for Design Purposes

Design Daily Commercial Vehicles
Type (CVD)

Up to 50
51-100
101-200
201-300
301-600

Al OO || N | 0
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3.0 Routine Maintenance

16. Routine maintenance activities refer to the day-by-day activities that are carried out on a
regular, largely repetitive basis. The frequency may vary, in a particular season of the year the
requirement may be high. Considering the nature and volume of damages routine maintenance
operations are usually carried out by employing labour intensive method of working. Proper
attention will be given to allocate fund for this purpose. Routine maintenance can further be
categorized as off-pavement maintenance, on-pavement maintenance, road safety and traffic-sign
maintenance.

3.1 Routine Off-Pavement Maintenance

17. This category dealing primarily with earthen shoulders (inward shoulder slope to be corrected
by outward), side slopes, roadside tree plantations, culverts and surface water drainage, requiring
few basic hand-tools and minimal technical expertise. No special skill is required for such work,
ordinary labourers can easily manage this type of repair and maintenance works with acceptable
quality. In case of earthen roads, repairs on the carriageways will also include under this category.

18. This operation, out side the pavement are mainly labour intensive as well as being extremely
cost effective and that has to be given proper attention. The important road network of each
district must be brought under this kind of maintenance. The paved Upazila Roads and paved
Union Roads will be taken under such off-pavement maintenance program. Organized female
labour group in the form of Labour Contracting Society (LCS) shall be assigned to carryout this
task along with care taking of planted trees. Routine Off-pavement maintenance is very important
for durability of the road network already developed.

3.2 Road Side Tree Plantation and Care-taking

19. Roadside tree plantation and care taking of the planted trees will have to be considered as an
integrated part of routine maintenance. In order to prevent deterioration and to ensure durability of
the road, as well as to increase the forest resources for maintaining ecological balance, tree
plantation and care taking shall have to be implemented simultaneously. The roadside plantation
program should normally be implemented under various road improvement projects of LGED.
Preparation and implementation of such program should follow the tree plantation manual of
LGED published in April 2003. After completion of plantation program (plantation and it's intensive
care taking), general care-taking of the road side trees will come under off-pavement routine
maintenance carried out by road maintenance workers as usual. Those important roads where
tree plantation has not yet been done under any road improvement projects, routine maintenance
fund from rural roads and culvert maintenance program could be used for this purpose. Besides, if
the road side trees of previous plantation project did not survive, in that case re-plantation can
also be done from district’s routine maintenance allocation and care taking of all such plant shall
have to be ensured through maintenance workers engaged for off-pavement maintenance. While
new plantation or re-plantation (80 % or more) schemes are taken, one additional labour per
kilometer shall have to be engaged meaning that two female labours will be working per kilometer
of the road length. These additional labours will be working for one year only on contract basis
after that period one maintenance labour will be responsible for both off-pavement repair and
caretaking of the planted trees. At the time of scheme preparation necessary provision shall have to
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be made, so that the relevant items are included in the estimate and the scheme is duly approved
and implemented through Labour Contracting Society (LCS) involving the local community.

3.3 Routine On-Pavement Maintenance

20. Routine maintenance of carriageways is very important to keep the road in good condition
throughout the year. The maintenance of carriageways of bitumen surfaced roads requires a
higher level of technical competence and expertise than off-pavement maintenance of roads.
Repair of small defects/ damages on the pavement, which includes patching; require technical
skill in the use of suitable materials, hand tools and appropriate items of mechanical equipment.
Many of Upazila Roads and Union roads in the rural area are bitumen surfaced roads and their
maintenance is of high priority because they represent the most important routes of LGED road
network. It is particularly important that small surface defects are dealt with properly and promptly,
otherwise the cost of remedial work increases quickly.

21. All paved roads (Upazila Road and Union Road) under LGED shall have to be maintained on a
regular basis by Mobile Maintenance Team (MMT) based at district level. One or more MMT could
be constituted in the district considering the work volume and local condition. Each team will
comprise of 3-5 skilled and semi-skilled labourers. The team will be mobile and repair small
damages like, potholes, depressions, cracks, edge distresses on the road pavement within a
shortest possible time after the observance of defects, so that it would be possible arrested further
deterioration of the damaged spots.

22. Generally, the MMT should carry out patch repair works using Bitumen Emulsion preparing
Premixed Soft and Cold Mixture, detailed of repair procedure has been described in section 21.4
of this guidelines. Defects observed in the road pavement must be recorded in the prescribed
forms (Appendix-3, Form 3.1: Rapid Road Condition Survey and Form 3.4: Detailed Road
Condition Survey). Necessary measurements shall have to be taken before starting any repair
work and that has to be recorded properly. Stock register of materials must be maintained to keep
records of consumption in prescribed forms. On the job training has to be provided to the workers
to prepare them as an effective work force.

3.4 Road Safety and Traffic Sign Maintenance

23. Road accident is increasing seriously over Bangladesh. It is also noteworthy that fatalities and
severe injuries sustained from road accidents are more than the minor injuries sustained from
the same. Reckless driving, overloading of passengers and goods, defective vehicle and lack
of knowledge of road users on road safety are the main reasons for road accident among
others. Safety of road communication has become an issue of great concern needing urgent
attention. According to Road Safety Specialists, accidents are generally occurred at a particular
location of the road. The personnel working with road management agency should identity those
black spots and take necessary actions to ensure safety in road communication.

24. Possibility of getting road accident can definitely be reduced to a great extent by installing
proper traffic signs and signals on the roads and they are followed properly. All road users should
abide by the traffic rules. The road construction projects must include various road safety
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measures e.g. installation of traffic signs and signals, kilometer posts, road identification post etc.
in the planing and design stage of the project. In case of those improved LGED roads, where
adequate safety measure has not yet been taken, proper attention should be given to address this
problem. The Mobile Maintenance Team of the district should be assigned to maintain the traffic
signs on these roads as per direction of the district XEN. Similarly, road identification posts shall
have to be installed at the starting and ending chainage of each road already developed. A
sample of such road identification post, kilometer-post and road signs including their design,
specifications are given in the attachment 1.2 of appendix-1 of this guideline.

25. In order to prevent accidents and to ensure safety of rural roads a few suggestions are given
below:

a) The access must remain free and open for plying traffic all the time.

b) Temporary structures/ unauthorized installations/ illegal parking/ cultivation of vegetables
on road shoulders etc. must not be allowed.

c) When a road passes through the growth center/ rural market the level (height) of
carriageway including the hard shoulder should be set at least one foot above the adjacent
land level.

d) Super elevation should be provided on sharp bend, T-junction and crossing point of the
paved road with a minimum pavement width of 18 ft. Besides, measure should be taken to
straighten the zigzag stretch to maintain uninterrupted sight distance while driving on road.

e) Excavation of earth from slope and shoulder of the road embankment should strictly be
prohibited, also removal of turf will not be allowed. Cattle should not be allowed for grazing
on the road. Rice, jute, other crops should not be allowed for drying on the road surface.

f) Unwanted bushes and jungles grown on road shoulders creating disturbance in vehicle
operation, should be removed/ trimmed regularly.

g) Traffic signs should be installed on the rural roads and the road users, especially the rural
people should be encouraged to follow traffic rules.

h) Signboard, inscribing road name, ID Number, LGED's ownership should be installed at the
beginning and ending of the road. At the same time Kilometer-posts of standard size
should also be installed at regular intervals.

i) Seminar/ workshop could be organised involving the road users at Upazila/ Union level to
grow awareness of the rural people about road use, safety, traffic rules and regulations to
avoid accidents on road.

26. To prevent road accidents and to provide safer road for the users, more safety-conscious
planning, designing, construction and maintenance have to be implemented using cost-effective
technologies. It is noteworthy to mention the circular of the Chief Engineer LGED dated
07.02.2005 where necessary directives have been given to the district XENs in this regard. Copy
of the circular is given as attachment in Appendix-1 for ready reference. Furthermore, to aware
the local people and Rikshaw/ Rikshaw-van operators in road use and road safety through
various program, like; training, workshop, symposium, etc the manuals published by LGED

Page 7



Guideline for Implementation of Rural Roads and Culverts Maintenance Program 2010

Road Safety Unit (Road use and road safety guidelines for rural roads, Awareness raising of
Rikshaw/ Rikshaw-van operators and road safety training guide, and Awareness raising of
Rikshaw/ Rikshaw-van operators and road safety training guide for training of trainers) should
be used which has already been distributed to all district Executive Engineer’s offices. Besides,
efforts must be made to enrich the road accident database preserved in the Road Safety Unit of
LGED HQ. The Upazila Engineers should collect and send road accident report to Road Safety
Unit of LGED HQ in the prescribed form (Appendix-1, attachment 1.2(a) through the respective
district XENs on a regularly basis.

4.0 Periodic Maintenance

27. Periodic maintenance is so called because the activities are undertaken at intervals, over a
period of time. Periodic maintenance is not upgrading or changing the type of road surface.
Periodic maintenance activities in case of bituminous road are again sub-categorised into:

(a) Resealing;
(b) Overlaying; and
(c) Rehabilitation

(a) Resealing: This type of periodic maintenances are normally carried out at an intervals
of three to five years in order to arrest further deterioration of roads and to restore them
as far as possible to their original condition. Resealing type periodic maintenance in
general will include the addition of a thin film of surfacing to improve surface integrity
and waterproofing, or to improve skid resistance, that does not increase the strength of
the pavement. The following treatments are some examples of resealing:

a) Re-sealing (7Tmm/12mm seal coat),
b) Spot repair in combination with surface sealing,
c) Single/ Double Bitumen Surface Treatment.

(b) Overlay: This type of periodic maintenances are normally carried out at an interval of
eight to ten years in order to bring back rough undulated paved surface to its original
smoothness. Overlay type periodic maintenances include addition of thick layer to
improve structural integrity and to increase the strength of the pavement. The following
treatments are some of the examples of overlay type periodic maintenance:

i) Bituminous Carpeting,
i) Spot improvement with bituminous carpeting (25mm/40mm dense or normal
graded bituminous carpeting).

(c) Rehabilitation: Means the activities required re-instating the pavement to the same
condition they were at the time of construction or subsequent reconstruction. It
essentially includes strengthening activities to restore structural strength and functional
performance for continued serviceability. The load bearing capacity of pavement

Page 8



Guideline for Implementation of Rural Roads and Culverts Maintenance Program 2010

gradually reduced with time and at one stage; after the expiry of design life the
pavement become failing. Traffic and axle load has great influence over the process of
reducing the pavement strength along with other factors. The purpose of rehabilitation
is to:

= Add strength to the pavement by providing additional thickness to the layer and
thereby maintain structural integrity. This is required when the pavement is
failed or tends to fail after expiry of design life.

= Due to the change in nature and volume of traffic on the road in such a way that
the existing traffic and the capacity ratio is exceeding design limit creating traffic
congestion and the axle load increased, the pavement requires widening along
with strengthening

Generally, the pavement in bad (broken) condition require strengthen by providing
additional thickness in the base course layer, plus 25mm/40mm bituminous carpeting
followed by seal coat and there by rehabilitating the pavement to regain required
strength. Besides widening of pavement, provision of laying hard shoulders should also
be considered due to increase in traffic volume. Since these treatments are very
expensive, adequate tests, surveys and investigations have to be conducted to ensure
the existing pavement strength before taking such scheme for implementation.

28. For structures, Periodic Maintenance includes- re-pointing brickwork in abutment walls,
brick-arch bridges or culvert headwalls, replacing damaged sections of concrete pipe culverts
or repairing concrete beams that have eroded to the extent that steel reinforcing bars have
become exposed.

29. Periodic maintenance operations usually require a higher level of technical knowledge and
skill, mechanical equipment and materials that meet more precise specifications and
standards. Consequently periodic maintenance activities are costlier than that of labour-
intensive routine maintenance operations. Periodic maintenance activities are normally carried
out by employing local contractors through open tendering method.

4.1 Importance of Periodic Maintenance

30. The greatest danger to bituminous road is the water; accumulation of water on the road
surface causes lot of problems to the pavement structure. It decreases the adhesion properties
of bitumen, water enters into the pavement through small cracks and the BC layer get
damaged while carrying heavy traffic on it, causing potholes on the surface. Subsequently
water infiltrate into the base and sub-base course and make the underlying layers weaken, as
a result the load bearing capacity of the road is reduced and various defects like — depression,
deep-pothole, edge failure, etc. start appearing on the road surface. Once these defects
appear, the road deteriorates very quickly and at one stage the pavement structure completely
fails. It is therefore very important that the BC roads are made regularly waterproof by putting
an additional bitumen layer to cover the entire paved surface on a regular basis.
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31. All the defects on the surface must be repaired properly before proceeding with the re-
sealing work. Reseal should only be done over a surface that has an adequate camber, no
potholes, no depressions, and no edge failure appeared on the road surface. It would be a
waste of money to re-seal over a badly repaired surface that will fail again. So, before resealing
it must be ensured that the repairs have been done properly, so that the road surface is
properly cambered, no pothole, depression or edge failure etc. are visible on the road surface
and then it might be expected that resealing will last long.

32. Under various conditions like -effect of weathering actions, higher volume of traffic and axle
load, lack of maintaining construction and material standard the road pavement has become
weaken and it has lost its bearing capacity to great extent as a result localised depression,
wavy surface, etc. will appear on the road surface. Simple routine maintenance or routine
resealing operations will not be enough to take care of all these problems. In such situation,
replacement of damaged/weak layer along with overlay would be necessary for strengthening
the pavement structure and to bring back the road to a maintainable standard.

33. If bituminous road surface is not regularly re-sealed/overlaid, it would not be possible to
maintain the road by means of routine maintenance alone, as defects will appear quicker with
greater severity and extent. The road will break up and eventually have to be reconstructed. In
order to ensure the designed life of the road and for effective utilisation of maintenance fund
appropriate surface sealing has to be provided on the road surface at a certain interval of time.

4.2 Surface Re-seal Rolling Programme

34. In order to prepare a realistic surface re-seal rolling programme, the important paved road
network of each district has to be identified first. All the roads under the said network will have
to be re-sealed on a cyclic basis. The length of the cycle may vary from place to place, but to
prepare such programme a 4-year cycle may be considered. Year of construction, nature and
volume of traffic and the physical condition of the pre-selected roads of the identified network
should receive proper consideration while preparing such programme. Depending upon the
design, specification and materials used during construction of road, the type of re-seal (sand
seal, SBST, pre-mixed seal coat) has to be determined to make the surface waterproof. The
total length of ‘fair’ portion of the paved network, whose total amount is about one-forth of the
entire paved length of the district, assessed by the most recent Road Condition/Roughness
survey, should be covered by re-sealing programme in each year, so that at every 4-year cycle
each road of the important road network can get a full waterproofing layer on its surface. This
will be rolling continuously at an interval of four years on an average.

35. All eligible fair rated bitumen roads of the respective district shall be listed from the road
database of the concerned district. All the donor's supported roads from the list will receive
priority and due importance shall be given for full length paved Upazila Roads. The priority for
periodic maintenance will be given based on actual traffic on the road.

36. Before taking up in reseal programme the following should be checked:

*» Road segments must be rated ‘fair’ by most recent road condition/ roughness survey.
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= All defects (major and minor) on the road surface have already been repaired and
the carriageways are cambered properly.

= Proper cross-fall is maintained for shoulders and the side slopes are in good condition.

» Water can drain out easily from the road surface.

37. It is to mention that the structural strength of the pavement shall have to be taken into account
before applying re-seal. Weak pavement must need strengthening before taking up under re-seal
programme; existing strength of pavement can be assessed by Benkelman beam survey.

4.3 Surface Overlay Rolling Programme

38. The portion of the paved road network of the district rated as ‘poor’ by the most recent
visual condition survey/roughness survey and where substantial sign of distress is found all
over the road surface, and also the deflection survey does not indicate the total failure of the
pavement stretch, in those sections ‘overlay’ type of periodic maintenance could safely be
provided to restore the initial smoothness of the pavement. This type of maintenance operation
is usually taken at an interval of 8-10 years; at this age of pavement, re-seal does not help
much in restoring proper roughness. Overlay is quite expensive and an initiative should be
taken to cover up the whole paved network by ‘overlay’ at a cycle of ten years, otherwise
vehicle operating cost of the user vehicles will shoot up and the network will become
uneconomical with any amount of routine or periodic reseal and soon it requires major
reconstruction of the whole network, which is very expensive. Regular overlaying is crucial for
the network and should be given equal importance with the re-sealing programme and should
pursue as a continuous process.

39. Before placing overlay on pavement surface the following points must be checked:

» Road segments must be rated ‘poor’ by most recent road condition/ roughness survey

= All spot improvements have been done on the road surface and the carriageways
are cambered properly

= Assessment of pavement strength is done by Benkelman beam survey or any other
suitable method, and necessary improvement required for pavement sections have
been completed

» Proper cross-fall is maintained for shoulders and the side slopes are in good condition

= Water can drain out easily from the road surface.

4.4 Road Rehabilitation Program

40. The portion of the bituminous paved road network (Upazila road and Union road) of the
district rated as ‘bad’ by the most recent condition survey/ roughness survey to be identified,
where substantial sign of distress is found all over the road surface and also the deflection test
indicates total failure of the pavement. In such sections ‘rehabilitation’ type of maintenance
could applied to restore the road pavement to its original condition. To this effect, traffic survey
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and axle load survey on the proposed road has to be completed (if the most recent data is not
in hand) and the pavement design shall have to be done for next ten years period considering
the projected traffic growth. After performing necessary analysis and comparing the previous
and present road designs, the additional thickness of base course layer shall have be
determined and added together with the existing pavement to cover the total designed
thickness. It should be noted that the thickness of the new base course layer will not be less
than 100 mm in any case. This is to mention that when the existing traffic volume and the
capacity ration exceed .08, the pavement should be widened. The damaged pavement
requires strengthening by rehabilitation will follow the road design standards published by the
government through gazette notification. Since rehabilitation is a costly treatment, it should
normally be taken only after expiry of pavement design life, when other options of periodic
maintenance will not work.

41. Before taking up rehabilitation on any road section the following points must be checked:

» Road segments must be rated ‘bad’ by the most recent road condition/ roughness
survey;

= Existing strength of the pavement is measured by Benkelman beam test or any
other suitable method and found that the deflection has gone below the allowable
limit;

= Traffic on the road (AADT) has increased significantly and crossed the previous
design limit; and

* Proper cross-fall is maintained for shoulders and the side slopes are in good
condition.

45 Use of Available Periodic Maintenance Fund

42. Fund allocated for periodic maintenance in each district must be utilised as planned, so that
appropriate periodic maintenance options are applied properly. However, the cost of various
maintenances will vary, depending upon nature and type of treatment prescribed. It may be
mentioned that as a whole periodic maintenance is a costlier operation and it requires more
money to be allocated against periodic maintenance than routine maintenance. For giving
proper importance to various components of periodic maintenance allocations are made
against these components accordingly.

43. The fund allocated for surface re-sealing, overlaying and rehabilitation could be adjusted
considering the present condition of the important paved road network of the district. Executive
Engineer of the respective district will propose such requirement as deemed necessary. It is to
mention that re-sealing of one-forth of ‘fair’ rated paved length and overlaying of one tenth of
‘poor’ rated paved network of the district should receive priority in district's programme.

4.6 Combination of Periodic and Routine Maintenance

44. There must be a good balance between routine and periodic maintenance in order to
achieve an effective and efficient road maintenance management system, which is
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complementary to each other. If any one of these operations remains absent it would not be
possible to establish the effective and efficient maintenance management system. It is
necessary to maintain close relationship between these two categories of maintenance while
allocating fund and preparing maintenance plan of the district.

45. The purpose of routine maintenance is to repair small defects on the road surface as and
when they appear, so that these small defects do not get chance to aggravate further. This
works largely are to be done on a repetitive basis. To accomplish this type of repair works
required number of Mobile Maintenance Team (MMT) has been formed at the district level. If
routine maintenance were carryout effectively it would be possible to extend the periodic re-
sealing cycle. Off-pavement Maintenance on the shoulders and side-slopes are equally
important as on-pavement maintenance and that has to be continued. For this purpose the
existing LCS system is a preferred method of implementing off-pavement maintenance, which
is already established in all districts. The shoulders and side slopes of the road are important
elements and that must be maintained to its proper grade so that rainwater can drain out easily
from the road surface before it finds ways to penetrate into underlying layers of road pavement.

46. Periodic re-sealing should only be done over a surface that has an adequate camber and
no defects are found on the surface and the stretch is rated as ‘fair. Re-seal over a bad
surface will not bring any good result; it would be a waste of money. While the severity and
extent of damages are more, contractor could be assigned instead of MMT in such situation.
Savings against routine maintenance allocation (if there is any) can be used for repair of major
defect in pavement as mentioned above. Necessary repair works could also be done in the
year before re-sealing is planned. To protect the road it is important that the off-pavement
drainage is working properly and that water is not standing on the road surface. The road
shoulders are needed to bring at 5% slope (cross-fall) along the section to be re-sealed before
periodic maintenance begin.

47. Typical routine and periodic maintenance activities are given in Table 1.1 of Appendix 1
5.0 Emergency Maintenance

48. Emergency maintenance activities can only be anticipated as a historical trends based on
previous experiences. Annual flood-damage repair due to recurrent flooding problems may be
an example but the extent or seriousness of the damage that will be caused cannot be
predicted with any accuracy. Some sections of road may be washed away completely or large
concrete structures undermined so seriously that it can result in their total collapse. The
ministry of finance has issued instructions to address these unpredicted emergency works and
instructed to keep reserve 10% of the allocated maintenance fund for this purpose. This type of
emergency maintenance scheme shall have to be implemented by following Open Tendering
Method.

6.0 Maintenance of Bridges and Culverts

49. Proper maintenance of bridges and culverts through regular inspection/ survey should be
regarded as matters of high importance. It should be carried out at intervals not more than a
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year; preferably immediately after the rainy season (after receding flood water) or other natural
calamity. A long stretch of well-maintained road in good condition could become useless, if a
structure in the mid-way along the road suddenly collapses, inevitably results in delay in traffic
movement, inconvenience and frustration among the road users.

50. All structures, large and small, should come under routine inspection program. The Upazila
Engineer or his nominated trained staff will perform this task at a regular interval. The forms to
be used in this survey are given in Appendix-3, Form: 3.5(a) and 3.5(b), data collected from the
field has to be entered into the particular window of RSDMS-VII. The condition survey of
bridges/ culverts will follow the procedure laid down in article 7.3 of this guideline. The basic
visual symptoms of serious distress in a concrete structure are cracking, spelling and
disintegration.

51. Whenever the overall condition of a bridge/ culvert, or of any component thereof, is
observed as “major structural defect”, it should immediately receive the attention of the Upazila
Engineer/ XEN who should take a prompt decision as to whether it should immediately be
closed or make restricted use for the interests of public safety and will invite the Bridge Unit of
LGED HQ for further inspection and necessary advise. The planning and implementation of
remedial works shall then be put in hand as quickly as possible. Provision of allocating bridge/
culvert maintenance fund has been made under periodic maintenance component, so that
proper maintenance of these valuable assets is ensured.

52. Various types of defects could be observed in bridges and culverts over time, a few
examples of common defects are given below:

e Blocking/clogging of the waterway. Debris, rubbish, etc. block the free flow of water
along the channel and ultimately reduce the water carrying capacity;

o Growing of shrub, trees, etc. on structure. The roots of these trees penetrate into
the body of structure and sometimes it appears as threat to the structure;

o Choking the weep-hole. Weep-holes are kept to release the hydrostatic active
pressure. But when it is choked, the increased active pressure may cause damage
to the structure by overturning/sliding;

¢ Clogging the rain water pipe. Water takes much time to dry up and causes damage
to the deck slab;

e Removal of mortar from brick joints by flowing water or by other means. Re-pointing
or re-plastering on worn brick wall become necessary, otherwise the individual brick
will come out;

o Damage of approach road, sometimes protective measures are required to safeguard
the structures;

o Damage of concrete resulting cracking, spelling and disintegration;
e Damage of wearing course;
o Damage of handrails;
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e Scour in abutment, pier, and approach road resulting severe damage to the structure.

53. This type of maintenance scheme shall have to be implemented by following Open
Tendering Method.

7.0 Road and Structure Inventory

54. A comprehensive and reliable road inventory database is a basic requirement to establish
an effective and efficient road maintenance management system. It should contain detailed
information about the physical features of the roads along with identification number, geometric
features, Present Condition, Annual Average Daily Traffic (AADT), International Roughness
Index (IRI), Chronological History of Construction and Maintenance, location of Bridges/
Culverts, Growth centres, Rural Market, UP Complex, Other Social Infrastructures (School,
College, Madrasa, Community Clinic, Health Centre, Cyclone Shelter, etc.) on the road in
detailed form chainage-wise. A great amount of work has been done by the Upazila Engineers
and concern technical staff to create inventory of all Upazila Roads, Union Roads and Village
Roads under LGED through out the country. These data have been compiled and managed
through computer based software named as - Road and Structure Database Management
System (RSDMS) installed in each Upazila, District and in the RIMMU at LGED HQ Dhaka.
During this year, the existing features have been improved and some new features have been
added with the system to accommodate the growing needs. The purpose of all this
improvement is to fulfil the requirement of proper planning and management for maintenance,
rehabilitation and improvement of road network under LGED through out the country.

55. A large number of roads including its appurtenant structures are being constructed in every
year under various development projects of LGED. Deterioration of road and structures is a
common phenomenon with time, virtually; road deterioration start immediately after its
construction and it is progressive. It is therefore very important to maintain a reliable database
of the roads and structures with their physical condition through introducing regular surveys/
inspections system and there by up-dating the database of roads and structures at a regular
interval systematically.

7.1 Up-dating Upazila Road Map and Inventory

56. The Upazila Road Map is a vital tool for physical planning and that must be available in the
offices of all Upazila Engineers. It will enable them to see at a glance the relationships between
different roads and support them to plan their annual maintenance program. The Upazila
Engineer should update the road map of his Upazila as per necessity and sent the version of
the updated map to GIS Unit at LGED HQ for maintaining the updated GIS database at central
level.

57. The Upazila Engineer will up-date and maintain a reliable physical inventory and condition
database through the RSDMS-VI software, primarily for their own purposes, and also having
them available to furnish to the Executive Engineers of their respective districts on a regular
basis. At the district level, after receiving updated data from the upazila, the concerned
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Assistant Engineer of the district XEN office will verify and check the submission and finally
compile these data through RSDMS-VI after proper validation. The district XEN will then sent
them to the Rural Infrastructure Maintenance Management Unit (RIMMU) at LGED HQ, Dhaka.

58. Upazila Engineers will have a key role in ensuring that inventory and condition data are
accurate by establishing system of regular surveys through trained staff. This information will
be used as basis for assessing annual maintenance need and preparation of annual
maintenance program of the district with ranking priority of schemes. All Upazila roads should
normally be inspected once in every six months and other roads (Union and Village) at yearly
intervals to update their condition. Additional inspections should be carried out after serious
flooding or after other extreme weather conditions or disasters have been experienced.

59. In order to capture segment wise road condition data and to enter them into the database, the
RSDMS software has made the following provisions:

o Determination of road segment shall have to be done generally on the basis of surface
type. Besides, in order to record pavement damages on the carriageways, RSDMS-VI will
provide segment at the rate of 500 m interval automatically from “Segment-wise Condition
Tab”. There exists no scope of creating segment manually at this stage;

e Existing condition of the carriageways shall have to be determined with the help of road
condition survey, which has been elaborated in article 7.2 of this guideline.

60. Side by side, union-wise break-up of the road as well as location of UP complex, Growth
Centre, Rural Market, Other Social Infrastructures (School, College, Madrasa, Community
Clinic, Health Centre, Cyclone Shelter, etc.) shall also have to be recorded in detailed
chainage-wise. Detailed description of shoulder and slope, cost of construction, year of
construction, source of funding, last maintenance operation, etc. shall have to be recorded in the
database using RSDMS-VI software. Chainage-wise detailed information of the road structures
(bridges/ culverts) will also be recorded. All these data/ information will form the basis for
assessment of physical and financial need including prioritization of maintenance work of the
Upazila/ District

61. It has been observed that updated data from the district/ upazila are not sent to RIMMU timely,
more over, anomalies/ ambiguity are also found in condition (road surface/ structures) database
and that does not reflect the real situation. Virtually, it would not be possible to find out actual
maintenance need as well as to develop a comprehensive annual maintenance program unless a
reliable database is in hand. So, the concerned districts/upazilas technical staff is requested to
make necessary updating of the database with outmost sincerity.

62. The up-dated road database of the districts shall have to be sent to RIMMU at LGED HQ
Dhaka within the stipulated time (mentioned in section 26) of each year through FTP Server /
mobile disk/ CD. These data will be compiled with central server at LGED HQ for its use by the
concerned projects/ officials. The latest data preserved in the central database of HQ shall be
treated as the version of current year. The same copy of those data shall have to be maintained
by the district and Upazila offices. The concerned AE of XEN's office will have to take a lead role
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in the management, storage and updating of this database from time to time at district level as per
instruction from LGED HQ.

63. Steps must be taken to prevent frequent amendments of the database by adding new road or
by changing road classes from one category to other (e.g, from UNR to UZR, VR to UNR, etc). If
any road is required to be added in the database for some obvious reason, the XEN of the
concerned district has to explain the reasons and will ask approval of the chief engineer for
inclusion of the road in the road inventory under the particular upazila of the district. Subsequently
the Chief Engineer will send the proposal to the committee constituted by the Planning
Commission for necessary examination. Any addition/ change in the road class would be
acceptable only after obtaining due approval from the said committee. When any addition/ change
is approved the road database as well the Upazila road map shall have to be updated and will be
sent to RIMMU at LGED HQ through a special messenger of the concern Upazila/ district for
necessary inclusion in the central database at LGED HQ.

7.2 Road Condition Survey

64. The road condition survey is very important because it provides valuable information to the
management at all levels. Road Condition Survey basically means the collection of data
concerning the quality of the road network and this enable preparation of annual maintenance
need for allocation of fund and subsequently drawing up annual maintenance program of the
district in details. The method of collecting these quality data is based on two different levels of
inspections:

A. Rapid Road Condition Survey (RRCS) to assess road maintenance need

B. Detailed Road Condition Survey (DRCS) to prepare working estimate to execute
planned works within the available fund

65. The RRCS is to be conducted over the entire bituminous road network (Upazila Roads and
Union Roads) considered for maintenance by LGED at an annual frequency. This basic survey
is primarily visual. It will provide a quick assessment of the general condition of the road
network and the effectiveness and efficiency of routine maintenance. While the DRCS has to
be conducted on those roads or road sections that are identified by RRCS as needing further
inspection for appropriate maintenance treatment. The appraisal of condition is to be made by
recording approximate quantitative values from RRCS to the parameters prescribed in the
Form-3.1 of Appendix-3, of this document. Once these data are entered into the computer
based system, called Road and Structure Database Management System (RSDMS), the
software will do necessary calculation and analysis and evaluate the condition based on
certain pre-defined criteria.

66. The survey should be carried out by one or more teams of Upazila Technical Staff
constituted by the Upazila Engineer (UE). The team should be composed of a Team Leader
(not below the rank of Sub Assistant Engineer) and one or two assistants according to the
amount of work involved. The Team Leader will be responsible for organising and managing all
works within his jurisdiction and make sure that the required forms are filled in correctly and the
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data are entered into the database using RSDMS software.

67. Detailed Road Condition Survey (DRCS) has to be carried out to record the type, extent and
severity of damages accurately for the road sections identified from RRCS. This will help
determining the cause of damage, identify the appropriate repair procedure and quantify the
amount of work required with estimation of cost. DRCS has to be carried out by using Form:
3.4 given in Appendix-3 of this document. The detailed road condition survey should be carried
out preferably by the same team who performed the rapid road condition survey. Data obtained
from this survey will be used in preparing working estimate of scheme and that will be
submitted to the appropriate level for necessary approval. Detailed procedures of Road
Condition Survey are described in the “Road Maintenance Management” training manual which
can be considered as useful reference.

68. The UE will be responsible for coordinating all works within his Upazila and for ensuring that
the data are recorded into RSDMS database and transmitted to the district office within the
stipulated time mentioned in article-26 of this guideline for taking into the district road database
maintained in Executive Engineer’s office after necessary validation.

7.3 Structure Condition Survey

69. Regular inspection/ survey of structures (bridges/ culverts) should be regarded as matter of
high importance. This could be conducted by following a two steps survey procedures, which is
designed to collect relevant data required for planning structure maintenance annually. The
approach taken to the assessment of structure condition is basically the same as for road
condition. The first step assessment of the external characteristic of the structure and is
undertaken by the Sub-Assistant Engineer of respective Upazilas. Structure condition survey
should preferably be conducted just after the rainy season, when water level receded sufficiently
to allow inspection of deck soffit and river bed. This should be done through visual inspection in
Form -3.5 (a) and the data will be used in preparing annual structure maintenance need.

70. The second step is a more detailed survey of the structural elements of the bridges
requiring precise engineering judgement. Closer inspection of underside of bridge deck and
girders, bearing shelves, seats, etc. is required at this level of inspection. From- 3.5 (b) would
be used to estimate the maintenance/ rehabilitation requirements and to prepare the annual
maintenance program of bridges/ culverts with prioritizations.

71. Well experienced engineers (XEN, AE, UE) should undertake the full structural inspection of
bridges rated as major elemental/ structural damage. The purpose of this inspection is to
determine whether the bridge is to be repaired/ rehabilitated or replaced, and then to identify
and quantify precisely what works are required in order to prepare a detailed cost estimate.
The Bridge Unit at LGED HQ should be involved in such type of inspection.

72. Frequency of survey/ inspection of bridges are generally related to the physical condition of
the structure. It is essential that the field engineers adopt a systematic approach to the survey/
inspection program and it is important that uniform criteria are applied consistently. All
structures must be surveyed/ inspected at least on an annual frequency and may also have
additional discretionary visits which may be called for either by Executive Engineer of the
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district or by the Superintending Engineer of the region.

73. The Upazila Engineers will be responsible for preparing the survey/ inspection program of
bridges/ culverts within his jurisdiction and for ensuring that the program is implemented on
time. The Sub-Assistant Engineer (SAE) will be responsible for step-1 survey in Form-3.5 (a) of
all the bridges and culverts once in a year. The Upazila Engineer (UE) will be responsible for
checking all inspection reports prepared by SAE and to conduct step-2 survey where it is
necessary. In addition, the Bridge Expert Team from LGED HQ should inspect major
elemental/ structural damaged bridges as per request from district Executive Engineer after
being reported by Upazila Engineer.

74. The Bridge Unit at LGED HQ should closely monitor the condition of bridges more than 100m in
length through out the country, similarly the Regional Superintending Engineer should monitor the
condition of bridges between 50-100m length within the region and the rest (up to 50m length) by
the Executive Engineer of the district within their respective jurisdiction, so that defects/ damages
are detected at an early stage and appropriate measure could be taken at right time. The Upazila
Engineer will provide necessary cooperation at various stages of the work.

75. Instructions and guidance notes are furnished in the “Road Maintenance Management”
training manual which can be considered as useful reference. Bridge/ Culvert Inspection Form
-3.5(a) and Form -3.5(b) respectively are given in Annex-3 of this document. All relevant data
are to be entered into RSDMS for subsequent analysis and shall have to be sent to the district
XEN'’s office from Upazila Engineer's office. After necessary checking and validation, the
district XEN will sent the database (softcopy) to RIMMU at LGED HQ within the specified time
mentioned in article-26 of this document.

7.4 Roughness Survey

76. The roughness of road surface is an important measure of road condition and a key factor
in determining vehicle operation cost and riding quality. The longitudinal unevenness of road
surface is normally termed as roughness and is expressed as International Roughness Index
(IRI). Now a days roughness survey is widely used for assessing the overall condition of the
road network within a short time. A small instrument “Bump Integrator” fitted with jeep or Pick-
up van measures the cumulative amount of bumps on the road surface, which in tern gives the
roughness number indicating condition of road surface. To assess condition of roads the
following rating with respect to roughness (IRl range) are used in LGED:

\ IRI Range \ Condition Rating |
6 = IRI Good
6<IRI<8 Fair
8<IRI=10 Poor
IRI > 10 Bad

77. Type of maintenance to be applied of road surface dependent on several factors, the most
important one is the condition of the pavement surface. The IRI at different stretches of road
section gives a clear indication of the present condition of the pavement which can be used in
road maintenance planning and management. Roughness of the road in terms of IRI has great
influence in HDM analysis. Recently roughness survey has been introduced in LGED to assess
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condition of LGED roads. Necessary training has also been imparted to Assistant Engineers,
Upazila Engineers and Sub Assistant Engineers of district/ Upazila level. This survey has to be
conducted under the guidance of Assistant Engineer. Data from this survey has to be recorded
in Form-3.2, which is given in Appendix-3 of this document and have to be entered in the
particular window of the RSDMS-VI and to be sent to RIMMU at LGED HQ within specified
time (mentioned in article-26). The roughness data shall have to be checked with the visual
road condition data in order to ensure the quality and reliability of the survey. Detail procedure
of conducting roughness survey has been described in the “Road Maintenance Management”
training manual which can be considered as useful reference.

7.5 Deflection Test

78. The purpose of deflection test is to determine the pavement strengths in order to decide the
type of maintenance/ rehabilitation needed to be undertaken and how strong they need to be.
Pavement strength normally deteriorates with time due to the effect of traffic, axle load,
construction standard and weather action. Accurate information on pavement strength is a
critically important input for use in Road maintenance Management system. It determines the
load bearing capacity of the pavement. In selecting a particular treatment under periodic
maintenance, the value of pavement deflection has direct influence. If pavement strength is
lost, in that case it helps to determine how much thickness is required to be added in the
pavement to obtain adequate strength. Correct measurement of pavement strength is a
prerequisite for HDM analysis. To add strength in weak pavement, deflection must be
measured and the result has to be co-related with the standard pavement design to prescribe
additional thickness of layer for taking rehabilitation work. There are various procedures to
determine pavement strength, of which following are mentioned;

o Benkelman Beam Test

e Falling Weight Deflectometer

o Dynamic Cone Penetrometer (DCP) Test
e CBRTest

79. From the above procedures, Benkelman Beam Test is widely used, since it is comparatively
easier and gives direct result within a short time. In order to carry out this test, necessary training
has been imparted to Assistant Engineer and Laboratory Technician of the Executive Engineer’s
office at district level. This survey has to be conducted at locations where necessary under the
guidance of Assistant Engineer of the district within specified time (mentioned in article-26). Data
from this survey has to be recorded in Form- 3.10 which is given in Appendix-3 of this document
and have to be entered in the particular window of the RSDMS-VI. Detail procedure of
conducting Benkelman Beam Test has been described in the “Road Maintenance Management”
training manual which can be considered as useful reference.

7.6 Traffic Count on Road

80. Traffic counts are very important exercise needed to find out how many and what types of
vehicles are using the road. Categorized traffic flow data provide the current level of use of roads
by different type of vehicles and thereby forms an essential input in the maintenance planning of
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the road. This information is particularly very important to set priorities between two or more roads
and to find out those roads carrying a larger number of motorized transports.

81. The traffic count should be conducted at least once in a year. The counting station should
remain same for each count in different years. Location of the counting station should be marked
in the road inventory and road map, so that the station can easily be identified.

82. Duration of count should be at least two days, 12 hours in each day starting from 8:00 am to 8:00
pm. One count will take place in hat day and the other on a non-hat day during the same week.
Traffic passing in both directions of the counting station should be considered in the count. The
counting will be done using the tally count method in the form-3.6 generated from RSDMS-VI has
been given in appendix-3. Attention must be provided, so that the annual average of the total traffic
on the road is properly reflected in determining the Annaul Average Daily Traffic (AADT). If
necessary, duration of count could be extended (up to 3 days or more) in order to obtain the
representative AADT. Information at the top of the form shall have to be filled up carefully. Name of
the counter, designation, related road data, counting station, weather prevailing, date, etc. shall have
to be entered into RSDMS System along with other data. The road-wise traffic data will be preserved
in the office of the Upazila Engineer using RSDMS-VI and he will send softcopy of the database to
the Executive Engineer of the concerned district, who will send the full updated database of the
district to RIMMU at LGED HQ within specified time (mentioned in article-26). The Upazila Engineer
will be held responsible for conducting traffic survey every year on a regular basis.

8.0 Pavement Evaluation and Selection of Appropriate Maintenance Option

83. Evaluation of existing bituminous pavement condition is very important before selecting
appropriate maintenance treatment to be applied. The strategy for selecting appropriate option
should be based on a number of considerations. Firstly, the causes of damages in the existing
pavement must be correctly identified. For instance, the deterioration may result from some
deep seated structural insufficiencies or construction defects, for which correction of the
deficiencies should be done by rehabilitating the damaged portion of the pavement. Secondly,
attention should be given to determine the nature, extent and severity of damages to check the
effects that will have on the treatment, which is going to be considered. Finally, the strategy
must be economically viable and technically sound. The following information are important in
choosing appropriate option.

a) First of all, collection of data on the design, construction and maintenance of the
proposed BC length considered for maintenance;
b) Surface condition, roughness, traffic data are to be collected;

c) Measurement of Deflection/ DCP to determine strength, if the pavement appears to
fail. Where necessary, the existing pavement materials should also be tested to
check quality (size, FM, LAA, gradation, etc);

d) Cause of defects should be precisely defined;

e) Based on the above data, the appropriate treatment (maintenance/ rehabilitation)
has to be selected
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84. Information gathered from detailed road condition survey shall have to be analysed carefully
to ascertain the type of maintenance work required for the particular section of the road.
Whenever, rutting, structural cracks, deep-potholes, depressions or wavy surface appeared on
the surface, some additional tests are to be carried out to evaluate the pavement condition. For
example, if the depth of damages is extended beyond the base or sub-base layers, in such case
pavement strength has to be measured. It is well recognised that the structural damage caused
by vehicular movement depends on the axle load it imposes on the road. The thickness of
various pavement layers should be established using the DCP and trial pits and the in situ
strength of the pavement layers and the sub grade are determined by deflection and DCP tests.

85. Traffic and Axle load are crucially important. The annual average of commercial vehicles
plying on the road has to be calculated from traffic survey. The cumulative standard axle has to
be determined from annual average daily traffic for the design life of the road and projected
growth rate. Then the design cumulative standard axle has to be classified according to
specified traffic range. The subgrade strength (CBR) has to be measured and classified into
specified sub-grade class. Knowing the design cumulative standard axle and CBR value of
sub-grade the pavement thickness can be selected from the design catalogue. TRL, Overseas
Road note 31 could be used in determining the layer thickness and thereby additional
thickness can be find out to resume appropriate strength of the pavement (example is given in
the attachment 3.12 of appendix-3). Through this method it would be possible to determine
whether overlay type of treatment or rehabilitation would be appropriate for proposed road
section in question. Scheme preparation including preparation of cost estimates should follow
the above requirement.

86. It is to mention that if there is no sign of structural failure on the pavement and the damages
are mostly localised, in such case repair of patches should be done properly and re-surfacing
could be applied as per necessity to improve the riding quality. For evaluation of existing
pavement condition and selection of appropriate treatment, the procedure laid down in the
“‘Road Maintenance Management” training manual could be considered as useful reference.

9.0 Maintenance Need Assessment and Preparation of Priority Scheme List

87. The first step of maintenance need assessment and preparation of annual road
maintenance program of the district is to ascertain the condition of the road network including
the structures within the district. In order to find out damages/ defects on the roads and
structures, the surveys/ investigations mentioned in the previous sections shall have to be
completed by following proper procedure (mentioned in article-7). The data captured from
various surveys has to be entered into the respective windows of RSDMS-VI for necessary
updating of the database. The primary responsibility of organizing the above surveys will lie
upon the XEN of the respective districts. He will engage the Assistant Engineer of the district
along with the concerned Upazila technical staff in performing the survey works. The Upazila
technical staff under the guidance of Upazila Engineer will perform various surveys in the field,
collect data in the specified form and enter them into RSDMS-VI. The district XEN will ensure
completion of all survey works on time (mentioned in article-26) in LGED road network under
his jurisdiction by taking appropriate measures. It has to be kept in mind that negligence in field
data collection will result inaccurate assessment of maintenance need of LGED roads and
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there by the annual maintenance program drawn up from the defective data will not meet the
actual maintenance requirements of the road network within the district.

88. The survey data received from the respective Upazila Engineers within the district will be
checked and validated by the district XEN office and then imported (extracted) into the district’'s
road database through RSDMS-VI. The Assistant Engineer of district will be held responsible
for compilation of all these data and update the district's road database annually. If any
anomalies/ ambiguities are observed at the time of checking, the Assistant Engineer will
request the concerned Upazila Engineer for clarification, if necessary, redo the survey and
resubmit the correct data. After compilation of data from all the Upazilas under the district, the
annual maintenance need of the district will be estimated taking the present road and structure
condition into account through the RSDMS-VI software. The road maintenance need generated
by the software will present the preliminary scheme list, priority rank, probable cost of schemes
under various maintenance categories by Upazila.

89. Based on the preliminary needs, priorities, and allocation of road maintenance fund for the
district for the current financial year, the district will propose list of schemes for inclusion in the
annual maintenance program by optimizing budget allocation for the district. In ranking
priorities of schemes in the list, the criteria set in the table-3.3 of appendix-3 will be applied
(e.g. road class, surface type, traffic volume, connectivity, etc.) to obtain a score for each
candidate scheme, so that, the reason for getting high/ low priority would be self explanatory.
The XEN will then sent the concerned part of the list to the respective Upazila Engineers for
further checking and verification in the field and then present them to the District Maintenance
Committee meeting.

10.0 Finalization of District Annual Road Maintenance Program

90. The Upazila Engineer will check and verify the proposed schemes of the primary scheme
list within the stipulated time (mentioned in section 26) and send all relevant papers including
his comments to the Executive Engineer of the district for onward necessary action. The
Executive Engineer will then invite District Maintenance Committee meeting to review the
submissions of the Upazila Engineers and to formulate the District Annual Road Maintenance
Program within the specified time-frame (mentioned in section 26). The list of schemes will be
finalized considering the priority, importance, probable cost, etc taking district’s allocation into
account, and thereby the primary road maintenance program of the current fiscal year will be
prepared for the concerned district.

91. The Executive Engineer of the district will then send the updated road database along with
proposed scheme list in the prescribed form (Appendix-2, Form2.2a) to the Regional
Superintending Engineer for approval of district's annual maintenance program within the
stipulated time. The Regional Superintending Engineer will invite meeting participated by the
Executive Engineers to finalize district's program within the region. The process would be
completed in presence of the representative from RIMMU, LGED-HQ participating the meeting
and thereby approve district's annual road maintenance program of the year. Detailed
preparation will then be started for the schemes included under approved annual maintenance
program. The Executive Engineer of the district will conduct necessary tests/investigations/
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surveys and complete scheme-wise estimate preparation taking assistance from the Upazila
Engineer within the stipulated time (mentioned in section 26).

92. It is to mention that due importance has been given to Upazila Road and Union Road while
selecting schemes under annual road maintenance program. Because, the Government has re-
classified and defined the existing road system of the country on 12" May 2003 through gazette
notification and assigned responsibilities to the concerned department. Subsequently, the
Government on June 12, 2006 and on July 05, 2006 has published the detailed list of Union
Roads and Upazila Roads respectively of the country through gazette in favour of LGED.
Accordingly LGED has been made responsible for construction/development, maintenance and
management of Upazila Roads and Union Roads through out the country; and the Government
has been allocating funds from its national revenue budget to maintain the above classes of
roads by LGED. On the other hand, concerned Local Government Institutions (Union Parishads)
have been made responsible for construction/development and maintenance of Village Roads
through gazette on June 12, 2006 and detailed list of those roads was also published.

11.0 District-wise Allocation of Maintenance Fund

93. Allocation of road maintenance fund to each district from GoB revenue budget will be given
on the basis of certain criteria from the LGED HQ for maintenance of important road network of
the respective districts. It can be mentioned that the district's allocation will principally depend
upon the maintenance need and priorities. In order to assess such maintenance need, the
updated road and structure inventory of the district and their condition will be considered as
basic data. The following parameters will be taken into account while allocating road
maintenance fund district-wise.

» Total lengths of roads under various categories (Upazila road and Union road), paved
road length and vehicle-kilometres in each district;

= Existing condition of the road network within the district;
= Total number, span of structures (bridges/ culverts) and their present condition.

94. Based on the above criteria, an uniform weightage will be determined for allocating road
maintenance fund among the districts of the country. The RSDMS-VII software has been
designed to accommodate the above features and will be applied for this purpose. District wise
allocation of road maintenance fund will be need based and will never be distributed evenly
among the Upazilas of the district. Weightage calculation by district and accordingly the fund
allocation to the district is shown by a Flow-Chart below:
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Road Parameter Condition & Cost Parameter
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95. The paved Upazila roads and paved Union roads of each district including the structures on
these roads will be brought under the annual maintenance programme to apply required
treatments under routine and periodic maintenance. Among them highest priority shall be given to
those Upazila roads constructed under foreign aided development project.

96. Routine Off-pavement maintenance shall have to be continued through out the year by
LCS, so that off-pavement maintenance can be ensured right from the beginning to the end of
the financial year, necessary fund will be provided for this purpose. Fund will also be provided
to carry out routine on-pavement maintenance over bituminous roads by mobile maintenance
team to repair small pavement defects as and when it necessitate. Installation of traffic-sign,
kilometer-post, etc. at appropriate locations and their maintenance is important from the road
safety point of view, so, necessary fund for this purpose may be spent from routine
maintenance allocation of the district.

97. The roads, which have not being included under tree plantation program by any LGED
project, roadside plantation can only be taken up for those roads under off-pavement
maintenance. Off-pavement routine maintenance fund of the district could be used for this
purpose without exceeding the expenditure under the same allocation head. Preparation of
such plantation scheme shall comply with LGED’s “Tree plantation manual” published in April
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2003. After completion of plantation, care taking of those trees will be the task of the
maintenance workers under regular routine maintenance work. Where trees of the previous
plantation are not survived, new saplings have to be re-planted in the appropriate place and
care taking has to be ensured.

98. GoB has issued circular on “Repair and Maintenance of Physical Infrastructures in the
country owned by the Government”, where the ministry of finance has instructed to address the
unpredicted emergency maintenance works caused by natural calamities (like, flooding,
cyclone, etc.) and asked to keep a reserve of 10% of the allocated fund for this purpose. The
schemes under emergency maintenance shall have to be sent to LGED HQ for necessary
approval.

99. It is to mentioned that implementation of the maintenance program will jointly be monitored
by the finance division and the concerned administrative ministry with respect to fund allocation
and audit the expenditure.

12.0 District Maintenance Committee

100. In order to ensure proper maintenance and management of LGED roads, there will be a
District Maintenance Committee in each district. The committee will be comprised of:

1. Executive Engineer Chairman

2. Sr Assistant Engineer of XEN'’s office Member- Secretary
3. All Upazila Engineers of the District Member

4. Assistant Engineer of XEN'’s office Member

101. Terms of Reference of the Committee

a) Proper maintenance of roads and road infrastructures of the district to attain design life
and to ensure best use of allocated maintenance fund;

b) Selection of maintenance schemes from the important road network in accordance with
the priority within the allocated fund for the district;

c) Conduct meeting in each month to review progress of scheme implementation and
ensure quality control measures during implementation;

d) Conduct necessary tests and surveys in order to assess road maintenance need and
ensure data entry in the prescribed software and its preservation;

e) Coordinate routine maintenance works undertaken on various roads under different
Upazilas of the district. Look into the road selection, planning, management and ensure
proper implementation of routine maintenance activities. Monitor payment to the
workers, daily wage, date of payment, etc to safeguard worker’s interest;

f) Ensure care-taking of road side plantation, negligence from any quarter to be dealt strictly;

g) Ensure inspection of bridges and culverts at regular interval by the staff and officials
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from the district and upazila level and updating the RSDMS database. Follow-up the
erection of road signs where necessary to facilitate traffic movement;

h) Emphasise on road safety to reduce accident rate on the road network of the district,
identify the black-spots and take necessary measure to rectify them;

i) Perform duties and responsibilities assigned by HQ from time to time.
13.0 Scheme Preparation and Cost Estimation

102. Scheme preparation shall be progressed under the supervision of Upazila Engineer on the
basis of actual measurements of defects and damages determined through road condition survey.
The Upazila Engineer should make the fullest use of the plan books, inventories and maps,
condition survey and detailed inspection report and finally compile a maintenance program using
the forms that are attached under Appendix-3. Detailed about the quantity and cost estimate shall
be prepared using LGED schedule of rate and standard specification. Any item of work beyond
the LGED schedule of rate shall have to be defined precisely with justification and that must be
sent to LGED HQ for approval. Best use of salvage materials will have to be ensured by physical
inspections on the site while preparing cost estimate of schemes. Salvage materials recovered
from the proposed scheme will have to be taken into account and recorded in the scheme
estimate. It is to mention that all estimates shall have to be prepared by using Rate Schedule and
Estimate Preparation (RSEP) software. The Upazila Engineer will take care of all preparatory
works of the yearly maintenance programme at Upazila level and submit the same to the district
XEN within the stipulated date (article 26) for taking further necessary actions on these.

13.1 Off-Pavement Routine Maintenance by Length-Person System

103. Estimate for off-pavement routine maintenance should be prepared on the basis of 7
(seven) working day per week, normally, 365 days for a year and 366 days for lip-year. In
preparing estimate the rate approved in LGED schedule of rate; Tk 90/- (Taka Ninety) only per
day per person for a length of 1 (one) Km shall have to be applied. In order to ensure proper
supervision of off-pavement routine maintenance, maintenance supervisor will be engaged to
supervise a group of 15-20 labourers. The supervisor will also work like the maintenance
labourer and they will be paid Tk 100/- (Taka One hundred) only per day on master role basis.
Purchase of tools and equipment will be included in the estimate which should not be more
than 5% of the yearly labour cost. The contract for off-pavement maintenance will be started
from 1 July and continue upto 30 June of each Financial Year. So, that maintenance activity
will be on going throughout the year. This contract can be extended up to 3 (three) years
maximum, subjected to satisfactory performance of the labour group. The roads, which have
not being included under, tree plantation program by any other project, road side plantation
shall be taken-up under off-pavement routine maintenance. Preparation of such plantation
scheme shall comply with LGED’s “Tree plantation manual” published in April 2003 and the
Upazila Engineer will complete all preparatory works in time. The plan, section, specification of
road side tree plantation is given in the attachment-3.8 of appendix-3. After completion of
plantation, care taking of those trees will be the task of the maintenance workers under regular
routine maintenance. All Upazila roads and Paved Union roads should be covered by off-
pavement maintenance programme. List of each road taken up under routine maintenance
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shall have to be submitted in Form-2.2 (b) of appendix-2 to the HQ within the stipulated date. In
selecting scheme/ female labour duplication with any other project/ program must be avoided.
The Upazila Engineer and the District Executive Engineer will have to certify jointly that the
schemes submitted under this program have no duplication with any other project.

13.2 On-Pavement Routine Maintenance by Mobile Maintenance Team (MMT)

104. Small pavement damages must be repaired as quickly as possible. If not, further deteriorate
will take place and will subsequently require expensive maintenance operation on it. In order to
overcome such situation, Mobile Maintenance Team (MMT) has been introduced in every district
under the supervision of XEN to repairs small patches on bituminous surfaced roads at the very
early stage of defect. For prompt repair of defects, pre-mixed soft and cold mixture using bitumen
emulsion will be used (detailed of the procedure described in section 21.4).

105. A mobile maintenance team will consist of 3-5 skilled/ semi-skilled labours headed by a
foreman. The formation of such mobile team along with other related arrangements are described
in section-20.0 of this document. The following points shall have to be taken into account while
preparing estimate for small pavement repairs works by mobile maintenance team:

a) Determine the extent and severity of damages by using visual Road Condition Survey,
the estimate will be based on the above survey. The concerned Assistant Engineer of
XEN office in the district will be responsible for preparation of necessary estimate of
schemes of such kind;

b) Compute the total damages of same nature from different schemes within the district
and combine all repair works, which will constitute a single scheme for the district;

c) Estimate of the work will be prepared to carryout small patch repair works on bituminous
road network throughout the year. The probable expenditure on such type of work could
be analysed in two major head; (a) purchase of materials (b) expenditure on labour,
equipment and fuel. By following LGED standard specification, analysis of materials-
labours- equipment shall have to be done and included in the estimate;

d) Considering the over all damages on the road pavement, the labour-days and materials
should be calculated following standard procedure of LGED rate analysis. Detailed
analysis of labour, materials and equipment shall have to be done for the work in order
to find out the quantity and cost of different elements (labour, material, equipment, etc.)
involved in it. This will indicate the expenditure on various elements constituting the
item of work;

e) For each Mobile Maintenance Team, provision of purchasing small equipment/ hand
tools should be kept in the estimate as per necessity;

f) For transportation of material, equipment and team member from one spot to another
within the district necessary fuel cost should be include in the estimate;

g) Cost of installation of kilometre post, road identification post, traffic sign including their
maintenance should be included in the seperate estimate where it is necessary to
provide safety of road. This will also be the task of mobile maintenance team. Sample
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estimate for installation of traffic signs, kilometre-post and road identification post is
given in attachment-1.2 of Appendix-1.

13.3 Periodic Maintenance

106. In preparation of periodic maintenance/ rehabilitation schemes, re-usable materials
(brick, sand, etc) of good quality should be taken into consideration at the time of estimating
the cost. Quality of salvaged materials shall have to be ensured through laboratory test. In
case of repairing AS/WBM/BC all salvaged bricks shall have be converted into brick chips for
AS & WBM layer preparation. It is to mention that value of salvaged materials shall have to
be mentioned in tender schedule, which will remain unchanged. The quantity and unit cost of
the materials will be mentioned in the estimate and that will be deducted from contractor’s
bill. If the salvaged materials are fund unacceptable with respect to quality and standard
through lab test, in that case the concerned Regional Superintending Engineer will be
informed by the XEN in writing. In response, the Regional Superintending Engineer will
physically verify the quality of salvaged materials at site and give necessary instructions in
writing. The following measures could be taken depending upon the local situation:

a) The unusable salvaged materials could be preserved at a suitable place for future use, for
example- to meet emergency resulting from natural calamity. The place for storing such
materials and time allowed for this purpose shall be mentioned in the tender document.
Necessary cost for picking up and transportation of salvaged materials from the site to
stockyard will be taken into account while preparing contract document;

b) If the idea of preserving the salvaged materials is not feasible, the contractor will receive
the materials in exchange of cost. While fixing cost, it should not be less than 50% of the
cost of standard materials of same kind mentioned in LGED schedule of rate for the district.
Adjustment of cost could be made from contractor’s running bill. The above provision will
have to be mentioned in the contract document at the preparation stage;

c) The contractor will remove the unusable materials from the site before taking layout/
starting physical works. Necessary terms and conditions including time limit shall
have to be mentioned in the tender document during preparation of contract.

107. VAT & IT will be deducted from Gross amount (including salvaged materials) of the
contractor's bill as per standard procedure. Then the cost of salvaged materials will be
deducted from the bill as stated in the tender schedule. Payment to the contractors shall be
made after necessary deduction from the gross amount.

108. Where overlay is necessary on the damaged BC pavement, dense carpeting item should
be used in the estimate. If the seal coat is necessary as a single item, this may be applied on
whole/ partial length of the road to make it waterproof. The Upazila Engineer will be
responsible for preparation of all kinds of periodic maintenance/ rehabilitation schemes on the
basis of actual field measurement.

109. Protection Works: In general, palisading should not be used for protection of road, but
under special case it may be used at the toe level with 1.5m interval wooden bullah with

Page 29



Guideline for Implementation of Rural Roads and Culverts Maintenance Program 2010

maximum height 1 m from GL. As because, palisading is not a stable solution, that is why, the
durability of road can be achieved by providing adequate cross-fall on shoulder and adequate
side slope with earthwork. Beside, retaining wall/ toe wall/ RCC palisading, etc. may be
provided under special circumstances, in such case, prior approval has to be taken from HQ.

110. Earth Works: In case of earthwork in damaged road shoulder/bridge Approach, pre-work
survey will have to be taken by level instrument and, than calculation of required earth has to
be made by earth work calculation software supplied by LGED HQ. Payment for earthwork
shall be made by deducting pre-work measurement from post work measurement, no running
bill will be allowed for earth work. If estimated cost for earthwork is more than 50 (Fifty)
thousand, in such case it should be include under FFW project. The contractor shall have to
maintain the earthwork till the warranty period after completion of his contract. Besides a
clause will be include in the tender notice- in case of earth work, no lead/lift will be include in
the estimate as the contractor is liable to collect earth. If it is necessity to collect earth from a
distance place, lead/lift may be proposed reasonably and invite tender accordingly. Under no
circumstances lead/lift or carted earth should be include in the estimate after inviting tender.
Carted earth rate cannot be allowed in the estimate, except municipal area. Under special
cases if it is necessity, prior approval will have to be taken from HQ. Further it may be
mentioned that approved specification will not be changed without prior permission from HQ.
If earthwork schemes are submitted without presenting the calculations using Earthwork
software, in such case approvals of those schemes should not be given.

111. Scheme Submission: The Identification Number (ID) of each road and structure shall
have to be given for every scheme on the list. This ID must be the same as it is recorded in
the Road and Structure Inventory prepared and maintained by the Upazila Engineer. Funds
will not be allotted against those schemes without ID Number.

112. All schemes must be supported with relevant documents. Necessary forms/ table/ papers
in this regard have to be prepared/ filled up by the Upazila Engineer. Strict adherence to the
specified deadlines is essential and the following documents shall have to be submitted to
the Executive Engineer of the concerned district for necessary checking and perusal:

e Location of the scheme on the Upazila Road Map including the Road ID. No.;

e Road Line Diagram showing the present road condition (Form-3.11)/ structure
condition survey Report (Form-3.5 b);

e Point value priority ranking of the scheme in Form- 3.3;

e Technical Report in prescribed Form- 3.7 (where applicable);

¢ Detailed quantity and cost estimate of maintenance scheme using RSEPS software;
o Estimate of salvaged material recovered from existing scheme using RSEPS software;

e Still picture/ Video of damaged road/ structure (where applicable);

e Any other pertinent information.
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14.0 Approval of Scheme

113. The Executive Engineer must carefully examine the schemes submitted by the Upazila
Engineer. The XEN will physically inspect at least 25% of those schemes that are of high
priority and relatively costlier to check the appropriateness of selected treatment, physical
measurement of damages, quantity, cost, etc. On the basis of field verification the XEN will
make required revisions where necessary and certify that the proposed treatments for the
schemes are adequate with respect to field condition and estimation of quantities and costs
are realistic in the prescribed Form-2.3 of Appendix 2. The proposal will then be placed
before the District Maintenance Committee (DMC). After careful and thorough review in the
meeting, the priority of schemes in the district annual maintenance program will be
determined with respect to the fund made available for the district.

114. The following procedures shall have to be observed in the process of approval of
scheme under rural roads and culvert maintenance programme:

(a) Routine Maintenance: All schemes fall under routine maintenance category including
tree plantation and care taking shall be eligible for approval within the allocated fund
(for routine maintenance) of the district after taking concurrence of the District
Maintenance Committee (DMC). This is to mention that routine off-pavement
maintenance by LCS and On-pavement maintenance by MMT will have to be started
right from the beginning of the year. If those activities do not start timely, the periodic
maintenance activities will not be approved for the concerned district. The following
points will have to be taken into account in the approval process:

» Priority ranking of schemes has to be followed

= All routine maintenance schemes (On-pavement and Off-pavement) will be
approved by the Regional Superintending Engineer upon due recommendation
from the concerned district XEN. Detailed list of schemes approved by the
Regional Superintending Engineer will have to be sent to RIMMU, LGED HQ in
the prescribed form (form-2.2)

= The Upazila Engineer and the District Executive Engineer will be held jointly
responsible for duplication in appointing female labourers with any other similar
project/program, or in any other financial irregularity for off-pavement routine
maintenance activities in the district. If any deviation is observed in scheme selection
and approval process, allotment against the scheme will be cancelled from LGED HQ

(b) Periodic maintenance: Following procedure will have to be observed in the approval
of periodic maintenance works

= Schemes will be submitted by the district XEN to the respective Regional
Superintending Engineer after taking concurrence of DMC;

= The Regional Superintending Engineer will examine the submission and
physically inspect at least 10% of those schemes on random sample basis;

= The Regional Superintending Engineer will approve scheme estimate up to Tk 10 (ten)
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lakh. In doing so, he must not exceed the allocation made under various periodic
maintenance works against the concerned district. The Regional Superintending
Engineer will send schemes to RIMMU, LGED HQ when the estimated cost exceed Tk
10 (ten) lakh after necessary revision (if required) based on field checking and certify
the submission (in the prescribed Form-2.4) for approval. List of schemes approved by
Regional Superintending Engineer along with detailed estimate will have to be sent to
RIMMU, LGED HQ;

» The Regional Superintending Engineer must ensure that the road length has not
been split to keep the estimated cost with in Tk 10 (ten) to obtain approval from a
certain level while approving or recommending periodic maintenance schemes. This
means, there will not be multiple periodic maintenance scheme on the same road;

» The schemes received by RIMMU at LGED HQ will be checked and scrutinised in
accordance with the maintenance guidelines and also with the central database
preserved at HQ and approval will be issued upon satisfying all requirements;

» Instructions regarding any scheme from RIMMU, LGED HQ must be complied with.

The XEN will invite tender according to the item of works mentioned in the approved cost
estimate and issue work order to the contractor upon due approval of the scheme from the HQ.

(c) Rehabilitation: Under the “Rural Roads and Culverts Maintenance Programme”, new
construction/ re-construction will have to be avoided totally. In that case-

» Earthen roads, good HBB roads will not be allowed to upgrade to BC standard;
» Rehabilitation of damaged BC road can only be taken following the road standards;

» Damaged bridges and culverts appeared to be risky for traffic can be replaced by
rehabilitation or reconstruction following appropriate design.

To obtain approval of rehabilitation, the XEN will submit the scheme along with cost
estimate to RIMMU through the concerned Regional Superintending Engineer, who will
physically inspect at least 25% of the submitted schemes on sample basis and certify the
district proposal (in the prescribed Form-2.4) if that is found correct. This is to mentioned,
all these works have to be completed within the specified time limit. Contract cannot be
awarded without obtaining scheme approval from HQ.

(d) Revision of Approved Estimate: During implementation of maintenance/ rehabilitation
work at field, any alteration/ revision/ inclusion of new items in the approved estimate
and revising estimate should be avoided. In such case-

= Generally, revision of any estimate will not be approved;

» Under special circumstance, if revision become inevitable (estimated cost more
than Tk 10 lakh or less than Tk 10 lakh) permission must be seek to the Regional
Superintending Engineer in writing explaining justifications;

= After receiving written permission, revised estimate may be prepared jointly with
the representative of Regional Superintending Engineer following the terms and
conditions of PPR 2008.
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The revised estimate will be sent to RIMMU, LGED HQ after necessary checking by the
Regional Superintending Engineer with due recommendations. Authority of approving
revised estimate (estimated cost more than Tk 10 lakh or less than Tk 10 lakh) has been
kept at LGED HQ (not with the field offices. Any revision without having approval will be
considered as irregular. For such irregular scheme, allotment will be withdrawn and the
concerned XEN and the Upazila Engineer will be held responsible personally.

(e) Carry Over: Under special circumstances, if any approved scheme(s) of the preceding
year has not been completed in due time and the remaining works need to be carried
over to the next year, in that case, requirement of fund to complete the remaining
works shall have to be incorporated in the next year's scheme list with necessary
details and approval has to be obtained from LGED HQ before paying any bills
against the carried over scheme.

(f) Duplication of Scheme: No duplication of scheme with any other project/ program
must be ensured. The concerned Upazila Engineer and the District Executive Engineer
will be held jointly responsible for any duplication of scheme

115. After completing various steps in the process of scheme approval at district level, all
schemes of the district under different categories shall have to be listed in the prescribed From-
2.2(b) of appendix- 2 with necessary details. All maintenance schemes of the year must be
presented in that list. This will give a comprehensive picture of road maintenance of the district
for a particular year and will be known as Annual Maintenance Plan of the district. The annual
maintenance plan from each district must be submitted to the HQ and copy of the same shall
have to be forwarded to the concerned Regional Superintending Engineer so that all
concerned are well aware about the annual plan in their respective jurisdiction and can monitor
execution of the programme accordingly.
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116. The responsibilities of maintenance activities at different level is summarised in Table 14.1
and is shown in the form of a Flow Chart under Diagram 14.2

Table 14.1 Responsibilities of Maintenance Activities

Activity

Responsibility

. Perform surveys on road condition, structure
condition, roughness, traffic, etc on the Upazila
roads and Union roads (as described in section 7)
under each Upazila and updating the Upazila
Road Database through RSDMS-VI and sent it to
respective district XEN

Respective Upazila Engineers and
the Sub-Assistant Engineers

. Collect updated road database from the respective
Upazilas, validation of data and compilation to
create updated road database of the district

Executive Engineer and Sr.
Assigned Assistant Engineer of the
district

. Receive updated road database from the districts,
validation of data and compilation to central road

database and thereby finalize annual updating of

road database at HQ level

RIMMU, LGED HQ

. Assess maintenance need, ranking priority on the
basis of updated road data preserved at HQ
through software run (RSDMS-VI), take print out
and send the primary scheme list to respective
Regional Superintending Engineer and Executive
Engineer offices

RIMMU, LGED HQ

. Send the primary scheme list (concerned part) to
the respective Upazila Engineers

Executive Engineer and Senior
Assistant Engineer/ Assistant
Engineer of the district

. Verification of schemes at field, preparation of
preliminary cost estimates and submission to
district XEN

Upazila Engineer

. Check detailed schemes including their initial cost
estimates received from the concerned Upazilas
and review the submission in the DMC meeting.
Finalize the annual maintenance program in
accordance with the fund allocated for the district
and send necessary papers to regional SE

Executive Engineer and the District
Maintenance Committee

. Approval of district’s annual maintenance program
in presence of RIMMU representative in the
meeting invited by Regional Superintending
Engineer

Regional Superintending Engineer
and RIMMU representatives
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Activity

Responsibility

9. Prepare of detailed cost estimate and
procurement plan after conducting necessary
survey/test for the schemes listed in the approved
annual maintenance program of the district and
send to Regional Superintending Engineer by
XEN

Executive Engineer and Senior
Assistant Engineer/ Assistant
Engineer of the district and
concerned Upazila Engineers

10. Approval of all routine maintenance schemes
and periodic maintenance schemes up to
estimated cost of Tk 10 (ten) lakh after
necessary checking and forward all periodic and
rehabilitation schemes (estimated cost above Tk
10 lakh) to RIMMU, LGED HQ

Regional Superintending Engineer
and Assistant Engineer of his office

11. Approval of all periodic and rehabilitation
schemes having estimated cost above Tk 10
(ten) lakh forwarded by Regional Superintending
Engineer in the light of district allocation.
Approval of Procurement plan sent by XEN from
districts

RIMMU, LGED HQ

12. Tenders invitation, tenders receive and contracts
award for the approved schemes.

Executive Engineer of the district

13. Implementation of annual maintenance program
with close supervision and quality control.

Executive Engineer, Sr Assistant /
Assistant Engineer, Upazila
Engineer, Sub-Assistant Engineer
and Monitoring Engineer

14. Submission of monthly progress report to
RIMMU at LGED-HQ, Regional Superintending
Engineer and Upazila Chairman’s office

Executive Enginee and Upazila
Engineer

15. Monitor implementation of road maintenance
program and proper supervision for quality and
standard. Take remedial action for any un-
specified/ sub-standard works

Regional Superintending Engineer

16. Complete implementation of annual road
maintenance program by spending the allocated
fund to the district

Executive Engineer of the district
and the Upazila Engineer

17. Submission of closure report to LGED-HQ

Executive Engineer through DMC
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LGED - HQ

Policy Formulation, Guideline Preparation, Need
Assessment, Fund Allocation, Approval of scheme
and Overall Supervision of Maintenance Programme

Verify and forward
schemes received from
District

Approval of scheme
cost estimate beyond
Taka Ten lakh

Regional Superintending Engineer

Approval of Annual Maintenance Program,
Approval of Routine Maintenance estimate,
Monitoring, Supervision and Quality
Control of the Maintenance Program

Finalization of Routine, Periodic
and Rehab. schemes with their
cost estimates

Approval of scheme
cost estimate within
Taka Ten lakh

Maintenance
Committee

District Executive Engineer

District Conduct all survey works, Preparation of Annual
Maintenance Program, Invite tenders and award
contracts, Implementation of program through
Upazila Engineers and Operation of Fund

Processing Tender,
Contractor/ LCS
Group selection

Scheme preparation
and cost estimation

Implementation,
Supervision, Quality
Control & Reporting

Upazila Development
and Coordination
Committee

Upazila Engineer
Performing necessary surveys on LGED road
network, Field verification, Detailed Preparation,
Implementation and Quality Control of road
maintenance program

Local People
and
Road Users

Completion

by 31st May

Fig 14.2: Flow Chart Showing Planning and Implementation of Maintenance Program
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15.0 Procurement Management
15.1 Procurement Procedures

117. All kinds of procurements have to done following “Public Procurement Rules 2008”
circulated by the government. This should be applied strictly to ensure transparency and
accountability in the procurement process.

118. The mode of implementation of maintenance works will depend mainly upon the degree of
technical skill that the work demands and the size and type of mechanical equipment that is
required to carry out the work. The day-to-day routine maintenance of shoulders, slopes, small
culverts and care-taking of roadside tree plantations will normally be carried out by destitute
women labourers formed into Labour Contracting Societies (LCS). The formation and
management of such LCS will be guided by “The LCS Management Guidelines” published by
LGED. Under special circumstances, urgent repair of off-pavement (earthen part) could be
done by engaging additional labourers so that the work can be accomplished within a shortest
possible time to safeguard the road infrastructure from further damage. Repair of small wear
and tear on pavement surface can be done by Mobile maintenance Team to arrest further
deterioration of the road pavement as an immediate measure. The LCS system is consistent
with “The Public Procurement Rules 2008” where the system has been treated as a mode
under direct procurement under article 76(3) contributing towards poverty reduction of the rural
poor.

119. In general terms, procurement of maintenance works (periodic, rehabilitation, emergency)
should be done by following National Open Tendering Method, under special situation,
recommendation may be made to the head of procuring entity for allowing other suitable
method with proper justifications. For routine on-pavement maintenance by MMT, materials
should be procured by following open tendering method and the article 82 should be applied
for engaging labourers to get the work done. It is to mention that all documents related to
procurement of works and goods should follow the standard format already circulated by LGED
in the light of Public Procurement Rules 2008.

15.2 Annual Procurement Plan

120. A realistic procurement plan under the purview of “The Public Procurement Rules 2008” is
very important for managing necessary procurement on time with efficiency. This will help to
monitor various activities related to procurement and by which any deficiencies in the process
can be identified and appropriate measure can be taken to overcome the problem. To this
effect all procuring entities shall have to prepare an annual procurement plan of each item of
procurement for submission to the Chief Engineer for taking necessary approval. In preparation
of procurement plan, package can be made combining number of smaller contracts, so that the
value of each package should be more than Tk 5.00 (five) lakh. The terms and conditions laid
down in “The Public Procurement Rules 2008” for different procurement methods shall have to
be followed strictly by all procuring entities.
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16.0 Supervision and Monitoring of Maintenance Works

121. Day to day supervision and monitoring of all maintenance activities within each Upazila will
be the responsibility of the concerned Upazila technical staff. The Upazila Engineer will have
the responsibility for implementation of all maintenance activities according to the program and
he will physically inspect works on a regular basis. The Upazila Engineer will present the
progress of implementation of the annual maintenance program to the meeting of the Upazila
Development and Coordination Committee from time to time and receive necessary advice
from the committee. The Upazila Engineer will be held responsible for achieving satisfactory
progress with respect to time and quality control at Upazila level.

122. Besides, the Senior Assistant Engineer of XEN's office at district level will have a very
important role in the implementation of rural roads and culverts maintenance program of the
entire district, major responsibilities in this regard are summarised below:

o To act as Member Secretary of the District Maintenance Committee;

o Toinspect all important road network of the district and also co-operate with the Upazila
Engineers to carry out Road Condition Survey (RCS) of the paved road network under
each district. Collect data from Upazila and preserve them properly for necessary
analysis;

e To support XEN in determining the district priorities of schemes and present the ranking
of schemes in the District Maintenance Committee;

o To assist XEN to send necessary papers and documents to LGED HQ, Dhaka through
the regional Superintending Engineer in accordance with the maintenance guidelines
for necessary approval;

e To check estimate of schemes as sample on the spot at random basis submitted by
Upazila Engineer;

o To monitor the progress and supervision of all types of maintenance works within the
district and carry out spot checking to ensure quality of works and the accuracy of
measurements;

e To preparing physical and financial progress report of all schemes under the district's
maintenance programme;

e To operate routine on-pavement maintenance works by Mobile Maintenance Team
(MMT);

e To update and the road database of the district (by compiling data from the concerned
Upazila) using the Road and Structure Database Management System (RSDMS) and
send it to regional SE and RIMMU, LGED HQ within the cut off date;

o To collect hard and soft copies of digital road map of the concerned district/ region from
GIS unit of HQ. and preserve them in his computer for using planning/ programming
annual maintenance activities;

e Prepare and collect necessary report/ information related to rural infrastructure
maintenance as per instruction from RIMMU at HQ. and sent them accordingly to
appropriate places.
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123. The Sub-Assistant Engineer (Maintenance) of Upazila Engineer's office will have important
role in various maintenance activities of the concerned Upazila, major responsibilities in this
regard are follows:

¢ Monitor all maintenance-related activities of the entire Upazila as instructed by the
Upazila Engineer.

o Collect detailed information of Upazila road network through Road Condition Survey as
instructed in the maintenance guidelines.

o Update road and structure inventory including the road map of the concerned Upazila
and maintain history of road construction and maintenance. Conduct traffic survey on
paved LGED road at least once in a year.

o Prepare cost estimates of maintenance scheme using LGED's standard specifications
and schedule of rate in accordance with data obtained from road condition survey and
detailed visual inspection.

e Supervise implementation of maintenance works as per approved estimates, design
and specifications.

e Report progress of on going maintenance works with respect to the work program.

¢ Monitoring and supervision off-pavement routine maintenance by LCS including care
taking of planted trees on those roads.

e Monitoring and supervision on-pavement maintenance by mobile maintenance team at
Upazila level.

e Prepare physical and financial progress report of maintenance works and submit them
to UE for necessary action.

124. The XEN will also pay regular visits to the field and be responsible for proper execution of
maintenance programme of the district. There will be a District Maintenance Committee (DMC)
under the chairmanship of XEN in each district, where Sr Assistant Engineer of the XEN office
will act as member secretary and all the Upazila Engineers within the district will act as
member. The committee must meet at least once in a month to review the progress of
implementation of maintenance programme. A hard copy of progress report including the
proceedings of monthly DMC meeting shall have to be sent to RIMMU at LGED HQ and to
regional SE by the XEN of the district within first week of each calendar month in the
prescribed Form- 5.1 and 5.2 attached in Appendix-5. The said report must contain all relevant
information of approved schemes category wise (routine, periodic, emergency, etc) in the
specific rows and columns generated through RSDMS-VII. The Regional Superintending
Engineers will regularly monitor the maintenance works being implemented by the districts
within the region through inspections/ field visits and give necessary advice at field and report
to RIMMU, LGED HQ for taking necessary action.

16.1 Quality Control

125. Particular attention shall have to be given to Quality Control, which is the most important
aspect for ensuring the satisfactory cost-effectiveness maintenance operation. In maintaining the
quality of works, if any lapse or negligence is observed from any quarter, the concerned officer or
staff member will be held responsible.
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126. Compliance with specified compaction requirements must be checked in particular by
carrying out regular testing, both on site and in the LGED district laboratories, all materials
should also be tested on a regular basis. In case of road work, the underlying subsequent layers
shall be placed after obtained necessary clearance from the XEN/ UE after conducting laboratory
test. The Contractor will be required to pay for any required testing that has been specified in the
tender documents and no payment will be made against the bill unless the quality of the work is
found to be satisfactory after laboratory testing. The test frequency for different type of tests
should be determined by using standard and specification set by the Central Quality Control unit
of LGED, HQ Dhaka. Required tests with their frequencies shall have to be mentioned in the
tender schedule, so that the bidders are well aware about the lab test while participating in the
bidding process. The Regional Superintending Engineer will regularly monitor and supervise the
quality control aspect of implementation of road maintenance works.

16.2 Erection of signboard at work site

127. Signboard should be erected at the work site giving the following information:

name of the implementing agency;
¢ name of the programme;

e description of the work;

¢ name of the contractor;

¢ estimated cost of the scheme;

e contract sum;

e main work component;

e date of commencement;

e completion date.

128. For road, the signboard should be erected at the starting and ending point and for culvert/
bridge scheme it should be erected at the work site. The cost of the sign should be included in
the estimate.

129. To inform local people about the maintenance responsibility of the contractor at site, there
should be a notification issued by the XEN specifying the name of a person assigned by the
contractor as being responsible for the rectification of faults or defects within the warranty period.
This person must reside close to the project vicinity.

130. In performing emergency maintenance, adequate advance warning signs should be set out
ahead of the works to warn approaching traffic, especially on busy routes or where the visibility is
restricted.

17.0 Measurement, Bill Preparation and Payment

131. Measurement of work must be carried out periodically and preferably simultaneously by the
Contractor’s representative and the Upazila SAE. Separate measurements books should be
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provided for each scheme and all work should be recorded in this book for payment. If the SAE
decides that the work is in accordance with the specification, he should then prepare the bill. All
approved work will be subject to monitoring on a spot check basis by the UE or XEN and
payment for any unsatisfactory or incorrectly measured work will be withheld.

132. The Upazila Engineer must certify each payment against the measurement as being correct
before submitting it to the XEN who is responsible for the correct and proper expenditure of all
the district maintenance funds. The measurement book, copy of the bill and all other relevant
documents should be retained in the office of the Upazila Engineer. The original bill will be
preserved in the office of the district Executive Engineer. The Executive Engineer of the district
will ensure proper expenditure of the entire allocated fund timely following the rules and
procedures issued by the government from time to time. The concerned Executive Engineer will
be held responsible personally for unspent balance of the district (if any).

133. Running bills can be paid to contractors against specific items of works which have been
accomplished satisfactorily in accordance with required quality standards, but under no
circumstances can advance payments be made. The XEN submit details of all payments made
to LGED HQ, where the Maintenance Cell may carry out further spot checks to monitor the
correctness of these payments and the quality of the work that has been carried out.

134. At the time of paying the running or final bill against work that has been satisfactorily carried
out, Income Tax (IT), VAT and Security Money shall be deducted as per the contract conditions
and deposited under the respective account heading, otherwise the drawing and disbursing
officers will be held responsible. For those schemes where construction materials recovered from
the work site have been re-used, departmental issue rates for materials will be used to calculate
their values, which will be included in the gross amount. IT and VAT will then be deducted from
this gross sum in order that the value of these re-used materials is accounted for properly.

135. Rate of hire charge of equipment and machinery per unit quantity of work done (LGED
schedule of rate, Appendix-1) shall have to be attached with the tender document. Side by side,
daily hire charges of LGED equipment and machinery (LGED schedule of rate, Appendix-2) also
have to be attached with the tender document. While preparing bill against the acceptable work,
the equipment charge whichever is higher (calculated both ways by quantity of work done and
daily hire charge of equipment) shall be deducted from contractor’'s bill. The contractor must
agree on the above terms and that has to be mentioned in the tender document.

18.0 Additional Schemes from Savings

136. Any savings that may result from bids offered at a lower rate cannot be used for increasing
the volume of the work within that scheme. It may be possible however to add other schemes
from the priority list of the district, subject to approval at a co-ordination meeting of the District
Maintenance Committee. The standard procedure shall have to be followed when selecting a
contractor to carry out these additional works and complete by 31 May.
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19.0 Action against Defaulting Contractors

137. The work order shall be cancelled for those contractors who fail to start work as per their
submitted Work Plan or fail to submit performance security; the tender security of the defaulting
contractor will also be forfeited. A replacement contractor shall be selected from the others that
participated in the original bidding. The regulations laid down in “The Public Procurement Rules
2008” shall be applied in taking necessary action against the defaulting contractor and selecting
new contractor for the work.

20.0 Off-pavement Routine Maintenance by LCS
20.1 General

138. The routine maintenance of off-pavement including shoulders, slopes, roadside tree
plantations, surface water drainage channels and culverts is suited to labour intensive methods of
working, requiring only a few basic hand-tools and limited technical expertise. These day to day
routine maintenance activities will generally be carried out by destitute women labourers formed
into Labour Contracting Society (LCS) on a yearly contract basis. Roadside tree plantation and
care taking of the planted trees will be considered as an integrated part of routine maintenance. In
order to prevent deterioration and to ensure durability of the road, as well as to increase the forest
resources for maintaining ecological balance tree plantation and care taking shall have to be
implemented simultaneously. Preparation and implementation of such program should follow the
tree plantation manual of LGED published in April 2003. After completion of first part of the
plantation program, normal care-taking of the road side trees will come under off-pavement
routine maintenance carried out by maintenance workers as usual.

139. Destitute women labourers living in the vicinity of the road to be maintained should be
made aware of the maintenance work through wide local publicity and applications invited,
addressed to the Upazila Engineer. The age limit should be 18-40 years and they should be
mentally and physically sound to take the responsibility. Landless, unemployed women having
no earning member in the family will get priority in selection. The Upazila Engineer will make a
primary list of female labourer (20 persons more or less) from the applicants and select
required number of labourers on the basis of verbal interview from primary list of suitable
candidate. The applicants must furnish correct information about themselves in their
application; misleading information will cause termination from the job. For any reason, if new
labourers are required to be engaged in future that should be done from the primary list
prepared earlier. The female labourers will be appointed purely on a temporary yearly contract
basis for a period of maximum three years.

140. The labourers to be working on the road shall form themselves into a group and elect one
chairperson and a secretary to represent them and sign the contract for one year on their
behalf on the standard form of contract using Form 4.1 under Appendix-4. The contract could
be extended for a maximum period of three years subjected to satisfactory performance of
individual labourers and the group. The chairperson and secretary will act as working labour
and maintain their respective stretches of road on the same basis as the other workers.
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141. A small gang of 4-7 labourers will work on a particular stretch of road to repair the
damages as per direction of the Upazila technical staff and maintenance supervisor. More than
one group may be engaged on those roads that are more than 7 Km in length. The labourers
will work eight hours per day. Care taking of planted trees must be ensured by the individual
labourer for their respective assigned length.

142. The UE will prepare road-wise estimate considering the length of road, nos. of labourers
required and the labour wage for seven days a week. The estimate should be based on one
labourer for each kilometer of road length, the wage rate will be as per approved LGED
schedule of rate; TK 90.00 (Taka Ninety) only per day. Appropriate tools will be procured by the
Upazila Engineer and distributed amongst the workers. To maintain earthen shoulder to its
appropriate slope (5% cross-fall) wooden shoulder board shall have to be used. A sample of a
shoulder board including its drawing and estimate is given in attachment 4.2 of appendix-4.
The UE will procure this wooden shoulder board and distribute one for each group of labours.
Cost of small hand tools like- spade, durmus, bucket, basket, etc. should be included in the
estimate where necessary. Cost of signboards at both ends of the road may also be included in
the estimate.

143. To supervise day to day works in off-pavement maintenance in the field, one Supervisor
can be engaged for every 15-20 maintenance labourers in general on purely master-role basis.
The supervisor will be either male or female member from the locality engaged by the Upazila
Engineer, he/ she will be mobile, able to follow instruction from the Upazila technical staff and
issue instruction to the workers. It is to mention that in one Union, only one supervisor can be
appointed, if the number of maintenance worker is less than 15 (fifteen) in one Union, there will
be no supervisor in that Union, in such situation the supervisor of the adjacent Union will be
held responsible to supervise the neighbour Union. Like the maintenance labourer, the
Supervisor should be selected from the vicinity of the road and they should be from low income
group, having basic knowledge in earthwork in road (literate and numerate), qualified SSC,
having their own bicycle and able to riding bicycle. The supervisor will be paid Tk 100.00 (Taka
One hundred) only per day as wage. The responsibility of supervisor will be road-wise as per
direction of the Upazila Engineer. They will look after the off-pavement maintenance work
closely and will distribute day to day works to the labour group and take account accordingly
from the group, so that the appropriate work is done at right time in the right place with
adequate amount and quality. There should be a formal agreement between the Upazila
Engineer and the Supervisor on non-judicial stamp before engagement with the work. It should
be a purely temporary arrangement for a period of one year. Upon satisfactory performance of
the supervisor the contract may be renewed on yearly basis. If the performance of the
Supervisor is found not satisfactory, the Upazila Engineer will issue two warning letters and on
the third time the UE will terminate the inefficient Supervisor from the job and engage new
supervisor in that place. The supervisor will submit monthly report of works performed by the
groups under him at the end of each month in the prescribed form - 4.5 and at the same time will
submit Work Plan for the coming month in the form-4.5(a) to the UE through Community
Organizer. The UE will arrange necessary training for the Supervisors to acquaint them with their
tasks and responsibilities.
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20.2 Description of Works

144. The following activities are required to be done by the LCS workers engaged in Off-
pavement routine maintenance:

i. maintain shoulders to its proper width as per design standard with respect to road
type (UZR/UNR) including maintenance of 5% cross-fall with the help of wooden
shoulder board to facilitate drainage;

ii. cut high shoulder to maintain 5% cross-fall at road shoulders to avoid ponding at
pavement edge or shoulder;

iii. fill low/ depressed shoulders at proper grade including filling small ditches on the
shoulder with proper compaction to facilitate drainage;

iv. repair rain cuts, rat-hole on shoulders and slopes;

v. removal of weeds from abutment and wing walls and cleaning weep-holes, rain
water pipes of the road structures (bridges/ culverts);

vi. removal of debris at the in-let/ out-let/ inside of culverts and keep them clean for
easy passage of water;

vii. re-placing turf on the side slopes of road,;
viii. care taking roadside tree plantations and cleaning jungles/ bushes;
ix. cut back overhanging branches or other vegetation; and

x. stockpile suitable materials on shoulder for use in monsoon season.

145. The LCS workers performing routine off-pavement maintenance on site should carry flag
with LGED symbol, so that they can be identified easily while they are at work.

20.3 Work Planning and Distribution of Work to LCS Group

146. The Upazila Engineer will ensure routine off-pavement maintenance of all the roads taken
under annual maintenance program in his Upazila round the year by engaging LCS with the
close involvement of maintenance Supervisor. The Upazila technical staff will monitor the
performance of Supervisors at least every fortnightly (two weeks interval) in the field and take
account of work done and fix up the target for next fortnight during their visit. The Upazila
Engineer will supply required number of register to each maintenance group, where the
supervisor will record the tasks performed by the group date-wise. The group leader will be the
custodian of the work register and maintenance supervisor will ensure availability of this
register at all time in the work site. Each group will be responsible for maintenance of 4-7 Km
road shoulders/ slopes including caretaking of the planted trees on the same stretch. The
Community Organizer and the Supervisor will play an important role in the off-pavement
routine maintenance work by checking the most necessary work is done all the time. The
Supervisor will prepare monthly work plan for each LCS group in the prescribed form (Form-
4.5 a) showing the location of work, type of works, length, etc. He will submit the work plan to
the Upazila Engineer on the first day of each month through the Community Organiser, so that

Page 44



Guideline for Implementation of Rural Roads and Culverts Maintenance Program 2010

the Upazila technical staff can monitor the progress with the monthly plan and provide
necessary instructions for proper execution of routine off-pavement maintenance on the roads.
The following aspects should be taken into consideration while preparing the work plan for
routine off-pavement maintenance by the group;

o type of works with quantities in the light of condition of the shoulders of the road,
a availability of earth from the road side land,
o weather condition (monsoon, rain, etc.)

147. Quantity of work may vary depending on the above condition; as for example, if the
condition of the shoulder is very bad (shoulder width reduced substantially), in such case the
assigned length to the group will be lower compared to good condition road. During rainy
season, earth become scared as a result the nature of works and target would be changed.

20.4 Supervision and Monitoring at Field Level

148. Monitoring and supervision is very important at field level to implement road maintenance
program effectively and efficiently. It is necessary to ensure that the most necessary work is
being done properly with adequate quantity and acceptable standard. In order to establish an
effective monitoring system, necessary forms are to be used to collect information on different
aspects and these data should be transmitted to different level of authority. The maintenance
supervisor and technical staffs at Upazila level will play a vital role in the monitoring process.
Upazila Engineer will collect and preserve all relevant information in his office and he will send
the monthly summary report to the district XEN office in the prescribed form (Form-4.5). The
following system should be followed to monitor off-pavement routine maintenance activities in
terms of setting target, standard, quality, progress, etc.

1) In order to monitor the routine off-pavement maintenance activities closely, a field
monitoring register for each group shall have to be supplied by the Upazila Engineer
through the respective supervisor. The group leader will preserve the register at the
work site. The supervisor will record the relevant information on it, like; location of work,
work type, amount of work performed, etc by the group day-wise on the basis of task
assigned to them (Form-4.4 of appendix-4).

2) The group leader will take daily attendance of the labourers on the standard master-roll
form and the supervisor will counter sign to certify the attendance of the workers.

3) The supervisor will visit all the roads under his responsibility everyday. During his visit
he will spent considerable time (preferably two hours or more) with each group and take
account of all works assigned to the group in the previous day and record in the
register, at the same time, he will fix up the target for the current day and also take
necessary step to resolve the local problems if any.

4) The concerned Sub-Assistant-Engineer (SAE)/ Community Organiser (CO) will visit the
roads fortnightly to check the tasks performed by the group in terms of quantity and
quality and give his comments on the monitoring register. He will also assign the task of
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the next fortnight to the supervisor. If negligence is found with supervisor in performing
his/her duty, the SAE/ CO will report to UE for taking necessary action

5) The Supervisor will prepare the monthly summary report containing different types of
works done at various locations of each road using Form- 4.5 and submit to SAE
through the CO. In preparing the report, he should extract necessary information from
the monitoring register, where day-to-day performances are recorded.

6) The SAE will check and verify the report submitted by the supervisor from the field and
forward it to Upazila Engineer for on ward necessary action

7) Upazila Engineer will review the monthly reports; he will randomly check the work at
site and give his comments and forward it to the district XEN for paying monthly bill in
full or part according to his observation. The UE will forward his report to XEN within 1%
week of every month.

8) The Executive Engineer will take necessary action for paying monthly bill on the basis
of the reports received from the Upazila Engineer and give necessary advice to him for
smooth implementation of the work.

9) The XEN and the regional SE will also visit field to check the quality and progress of off-
pavement maintenance work and provide necessary advice to the field staff.

149. In executing routine off-pavement maintenance of LGED roads by LCS group, the
responsibilities at various levels of LGED officials and staff are given below:

Responsibilities of Regional Superintending Engineer

e Approval of Annual Road Maintenance Program (ARMP) of the districts under the
jurisdiction of the region through conducting regional meeting

e Approval of all routine maintenance scheme estimates of the districts under the
jurisdiction of the region, except approval of revised estimates

e Look into the maintenance activities of the whole region and extend necessary
technical assistance and co-operation to the concerned XENs within the region.

e To check and verify the planning, preparation and implementation of “Rural Roads and
Culverts Maintenance Programme” of the districts within the region, so that, it follows
the guidelines and instructions issued from LGED HQ.

e To attend the District Maintenance Committee (DMC) meetings of the concerned
districts and provide necessary advice, and also invite XENs of the concerned districts
in his office for meeting to review the annual maintenance program for proper co-
ordination within the region.

e To extend necessary support to XENs and UEs of the concerned region in solving any
problem with regard to maintenance of LGED roads

¢ Review the status of updated road database of the district with the concerned district
XEN in the monthly coordination meeting invited by him.
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Responsibilities of XEN

To ensure payment of wage to LCS female worker in time.

To supervise all type of maintenance work and maintain co-ordination with Upazila
Engineers under him.

To review the progress reports received from the Upazila Engineers and send
necessary information to RIMMU at HQ.

To extend cooperation to Upazila Engineers to resolve problem related to maintenance
if any;

To review progress and problems of off-pavement maintenance activities in district level
coordination meeting and take the necessary action to resolve any problem.

Responsibilities of Upazila Engineer (UE)

To select LCS labours and supply necessary tools and equipment to the LCS workers
for routine off-pavement maintenance.

To review off-pavement maintenance activity in the monthly meeting.

To prioritize and select road for routine off-pavement maintenance

To help the LCS for resolving any kind of problem related to off-pavement maintenance
To provide technical support and guidance to LCS in road maintenance works

To submit the monthly progress and monitoring report to the XEN of the district

To supervise quantity and quality of work done by maintenance workers and take
necessary action where applicable

To take initiative for paying LCS workers and supervisors timely and regularly

Responsibilities of Sub-Assistant Engineer

To assist UE in selecting and prioritizing LGED roads for taking under routine
maintenance program as per maintenance guideline.

To assist the Upazila Engineer for resolving any problem regarding execution of off-
pavement maintenance works.

To give technical support to LCS workers and supervisors in road maintenance.

To assist the Upazila Engineer in imparting training to female workers in off-pavement
maintenance work.

To monitor off-pavement maintenance work of each road at least once in every fortnight.

To prepare the monthly payment bill of LCS workers and maintain accounts of their wages.

To monitor payment of wage of LCS members and inform the UE in this regard if
necessary

To submit monthly summary report for off-pavement maintenance in form-4.5 regularly
To carryout the responsibilities as per instruction of the Upazila Engineer
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Responsibilities of Community organizar (CO)

To participate in the female LCS worker selection process and arrange training for
selected female members under the guidance of UE.

To impart training to female LCS worker on routine off-pavement maintenance activities
and working by group

To select new LCS worker if replacement is needed and provide training.

To take account of works from the supervisors according to the work plan and submit
report to the UE

To give necessary advice to maintenance supervisor regarding off-pavement
maintenance works.

To help LCS female members in opening savings bank accounts and encourage them
for saving.

To collect road accident report from the supervisors in the prescribed form (Form-1.2a)
and to submit the report to UE after necessary checking.

To carryout instruction of Upazila Engineer in conducting maintenance works

Responsibilities of Work Assistant (WA)

To evaluate maintenance work done by LCS during the current fortnight and assign
activity for the next fortnight to the maintenance supervisor.

To follow maintenance guideline in supervising off-pavement maintenance work of LCS.

To help the supervisor for recording the work in monitoring register and to evaluate the
quality and standard of works

To check the monitoring register filled up by supervisor during visit and inform the LCS
about their performance.

To ensure that the monitoring register is under the custody of Group leader, so that
SAE, UE and XEN might know the comments on it during their visit and also pass on
their comments.

Responsibilities of Supervisor

To receive instructions about the type of work to be done, location, work procedure, etc
from SAE and CO for off-pavement maintenance works and act accordingly to
accomplish the work by the assigned female LCS workers

Preparation of monthly work plan in the prescribed form (form-4.5a) for submission to
the Upazila Engineer on the first day of each month through the Community Organiser

Assign work to the LCS groups for the current day and to take account of works
performed during the previous day in relation to the work plan and recording in the daily
work register preserved at site on daily basis
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Preparation of monthly report showing the work done in the prescribed form (form-4.5)
and submission of the report to the Upazila Engineer through Community Organizer
after the end of each month

To certify daily attendance of the LCS workers

To inform negligence of any LCS worker to the Community Organizer and give warning
if necessary.

To recommend salary deduction of LCS worker, if the worker does not rectify herself
even after receiving warnings.

To demonstrate tasks practically to the LCS workers

In case of occurrence of road accident, the road accident reporting form (form-1.2a) has
to be filled up and submitted to the Upazila Engineer through the CO.

To monitor the payment distribution, and to ensure compulsory saving of wage of each
individual LCS worker to their respective saving Bank Accounts as per prescribed rate.

To deposit saving of wages of each supervisor to their respective saving Bank
Accounts as per prescribed rate

To represent as spokesmen on behalf of the LCS (when required)

To resolve problems (if any) arise at site and inform the concerned CO/ SAE.

Responsibilities of Group Leader

20.5

To identify the amount and type of work to be done as per direction of the maintenance
supervisor and do the job with the group according to plan.

To preserve the monitoring register at work site, so that the SAE, UE and XEN can
check the register during their visit and provide necessary comments.

To record daily attendance of LCS workers and obtain attestation of the supervisor
To distribute monthly payment among the LCS workers in presence of supervisor and CO

To inform supervisor, CO, SAE, UE if necessary regarding any problem in off-pavement
maintenance work

To maintain good relationship among the group members and maintain better working
environment

To receive instructions from maintenance supervisor, CO, SAE, UE from time to time
and act accordingly

Payment

150. Payment to the LCS group will be made by the Upazila Engineer through account payee
cheque to the group account in the joint name of LCS Chairperson and the Secretary in the near
by schedule bank once in a month. The SAE of the respective Upazila will inspect the work
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before preparing bill, he will check the monthly summary report (in Form- 4.5) submitted by the
supervisor with the actual work done by the LCS in the field. Monthly bill will only be paid against
the satisfactory performance of works assigned to the group. If the given tasks are not completed
by any worker/ group, her/ their payment will remain withheld untill the work is done with
acceptable quantity and quality. Despite of repeated instruction for completing the undone work
to any group, if that still remain incomplete due to ignorance of any worker/ group, the UE should
terminate the concerned worker/ group and appoint new worker/ group in that place.

151. Since care taking of the planted trees on roadside is a continuos task of each worker for a
particular stretch, the concerned worker has to ensure that. But for any unavoidable reason,
such as due to illness, there must be a replacement in place arranged by the absentee. If any
worker remain absent from work without valid reason, her salary will be deducted first, even
that she is rectified her employment will be terminated.

152. Payment to the individual worker will be made from LCS group account subjected to
receiving bill from treasury against satisfactory work. Bill will be prepared by the concerned
SAE supported with relevant documents- contract agreement, monthly summary report (in
Form-4.5), attendance, etc and duly signed by the UE before forwarding this to the XEN of the
district. The XEN will check the submission and sent the bill to treasury for payment. Upon
receiving cheque issued by treasury the UE will issue advice to the concerned bank for
transferring funds to respective LCS accounts. The LCS chairperson and secretary will draw
money from the joint account and distribute wages among the workers in presence of
supervisor and community organiser. Unnecessary delay has to be avoided in paying the
workers. It is to mention that each LCS group has to open a joint bank account operated by
their chairperson and secretary within seven day after signing the contract in nearby schedule
bank. Utmost attention must be given to avoid duplication among the projects while selecting
labourers for routine off-pavement maintenance, for any financial irregularities the concerned
Upazila Engineer and the district XEN will be held responsible jointly.

153. In order to attain self-reliance through economic solvency, each LCS worker and the
maintenance supervisor shall have to save a certain amount from their wage. All workers and
supervisors will have to open an individual saving bank account in the near by bank with in 7
days of their appointment. The UE will extend necessary support to this effect. After receiving
monthly payment, the LCS workers will deposit at the rate of Tk 36.00 (Taka thirty six) per day
for each working day and the maintenance supervisors will deposit at the rate of Tk 40.00
(Taka forty) per day for each working day to their respective bank account. The UE will
examine the bank deposit from time to time. Upon expiry of contract or termination from the job
or in case of death, the concerned person/ authorised representative of the account holder will
draw the money from that account. No one will be allowed to draw money from the said
account before termination/ expiry of the contract.

154. The XEN from the district will monitor the monthly saving of LCS workers and supervisors
on a regular basis. He will submit quarterly (in every three months) savings report to RIMMU at
LGED HQ using the prescribed form-4.3 given in appendix-4.
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20.6 Training

155. The Upazila Engineer will arrange training for all LCS workers including the Supervisor.
The Community Organiser of the concerned Upazila will take an active part in organising such
training courses. The UE should consult with XEN (Training) of the concerned district and take
his advice in this regard. A suitable training vanue (UP Complex, LGED Godown) near by the
work site should be selected for this purpose. The following topics will be covered in the
training course;

role and responsibilities of LCS workers, Supervisor, LGED staff, NGO, etc.
description of work related to off-pavement routine maintenance

work planning and distributing works among the LCS workers

management of LCS group

solving internal and external problems of LCS

O 0000 o

payment distribution and savings, etc.

156. Both supervisors and LCS workers must take part in such training courses as per
instruction of the Upazila Engineer. Remaining absent from the training course without valid
reason may even be a cause of terminated from the job.

21.0 On-Pavement Routine Maintenance by Mobile Maintenance Team
21.1 General

157. Repair of small defects timely and effectively on bituminous road pavement is very
important. If these small damages are not addressed timely, the severity and extent of damage
will aggravate over time; and at one stage it will go beyond the scope of maintenance and a
costly rehabilitation or re-construction operation will be necessary to bring back the road to its
original condition. It may be mentioned that if these repair works are to be carried out by
contractors, a considerable time would be spent in the process of selection of contractor and
by that time the degree of damages will aggravate to such an extent that routine maintenance
treatment would not be enough to tackle the problem. In order address such problem promptly,
there would be at least one team at district level comprising skilled and semi-skilled labourers
called - Mobile Maintenance Team (MMT). This team will repair small but important pavement
defects in a planned manner on the BC road network of each district. All activities of the team
concerning routine On-pavement maintenance will be regulated from district XEN office.

21.2 Surface Condition Monitoring and Work Planning

158. Monitoring the condition of the road network to evaluate the condition and to assess the
effectiveness and efficiency of routine maintenance is an important task to be performed. The
entire bituminous paved Upazila and Union road network of the district will come under the
coverage of routine on-pavement maintenance operation through out the year. The Sub
Assistant Engineers of the Upazila Technical setup under the guidance of Upazila Engineer will
play a vital role in monitoring the surface condition of BC roads within the boundary of each
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Upazila. The responsibility of monitoring the surface condition of BC roads within the Upazila
will be distributed among the SAEs of the Upazila. They will inspect the network every month
under their responsibility and submit report of visible defects on the road surface to the Upazila
Engineer (UE) in the prescribed form (form-1.3.1) on the first day of each month. The UE will
examine the inspection reports and prepare a summary of defects road-wise in the prescribed
form (form-1.3.2) and send the need for undertaking necessary repair work by MMT to the
district XEN within third day of each month.

159. The XEN of the district will assign one of his Assistant Engineer (AE) with the responsibilities
of planning, operation and management of MMT for on-pavement routine maintenance activities
within the district. The assigned AE will receive all the condition monitoring reports from XEN and
analyze the observed surface defects to assess the need and priority of patching works on the
district road network. Considering the nature, extent and severity of defects from the reports, the
AE will prepare a week-wise work plan over the month for the MMT in the prescribed form (form-
1.3.3) so that the MMT can be operated according to that plan. The SAE of the district will be
involved closely in preparing this work plan and operating MMT activities. Such planning should
be completed within the first week of each month. Activities of MMT will be controlled from the
district offices under the guidance of the XEN and under the management of assigned AE
according to the work plan mentioned above. While MMT will be working in a particular Upazila
for repairing pavement damages, the concerned UE will be informed about the task by providing
the work plan in advance, so that his representative (SAE/ WA) can attend at site to certify the
repair work performed by MMT in the Upazila.

160. The aim of introducing MMT is to keep the rood network in good usable condition throughout
the year by not allowing major distresses on the pavement surface. Care should be taken for not
growing potholes more than 25 mm deep in maintainable BC road network. Besides, MMT wiill
also be responsible for the task of maintaining the traffic sign, kilometre post, road identification
post, etc. as per actual need. Painting/ marking the speed breaker/ hump on the road should be
treated as important task of MMT to provide safety and convenience to the road users.

21.3 Formation of MMT

161. In order to form MMT at district level, application shall have to be invited by the XEN from
among the skill/semi skill labours having experiences in construction and maintenance of
bituminous pavement. The applicants will have to appear before interview for selection. After
conducting interview, a panel of skilled and semi-skilled labours has to be prepared, from that
panel a team consisting 3-5 members (skilled/ semi-skilled) will be formed named as Mobile
Maintenance Team (MMT). One of the skilled labour of the team will act as foreman and will
guide the team as per instruction of Sub-Assistant Engineer (SAE) of the district. Before
starting the works, all selected labours (skilled, semi skilled) will have to undergo for a short on-
the-job training related to the repair works. The working hour for the labours will be 8 hours/day
and payment will be made on master-role basis, i.e. no work no pay. Under no circumstances,
payment can be made without work. The quality and standard of work performed by MMT must
satisfy the standard specification of LGED. The SAE from XEN's office will be directly
responsible to supervise all MMT activities and maintain all books of accounts.
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21.4 Use of Soft and Cold Asphalt Mixture in MMT Works

162. Small damages and defects on bituminous road surface, like — pothole, edge break, etc will
have to be repaired as soon as those appear on the surface using soft and cold asphalt
mixture. Bitumen available in the local market remains at solid or semi-solid state under normal
temperature, so it requires heating to bring them to liquid state for using road construction and
repair works. Use of bitumen is difficult to some extent in patch repair works because of the
need for heating. To get rid from this situation, bitumen emulsion can be used. Many countries
of the world including Japan using bitumen emulsion extensively in road maintenance as well
as road construction works. Among many other advantages, it does not require heating and
thereby no need of any kind of fuel, it is environment friendly and the road works can be
continued round the year including rainy season (monsoon). Considering the above facts, it
has been decided to use bitumen emulsion in road repair works from the current financial year
and this has been made compulsory for the repair works being carried out by MMT.

163. The procedure for repairing pothole and edge breaking using bitumen emulsion is
described below:

Pothole Repair Procedure

= Remove all damaged and loose materials (Asphalt Pavement Materials) from the
pothole including dusts

= The side and bottom of the pothole should be cut to provide a firm coherent surface, so
that the filled soft and cold asphalt materials can not get out from the repaired area

»  Where the base is damaged that has to be repaired with proper compaction

» Then the required amount of soft and cold asphalt mixture will be laid into the pothole
and spread properly

= Compact the layer properly with Plat Compactor, ensure that the final layer is flush by 1
cm from the surrounding pavement surface

= Spread a light layer of sand over repaired surface
= Clean the site

Edge Break Repair Procedure

= Remove all damaged and loose materials (Asphalt Pavement Materials) and clean
salvages and dust

= Cut the broken edge of the pavement vertically with hammer and chisel to a firm base,
replace the bricks on end edging if edging is damaged and make-up shoulder with
proper compact

=  Where the base is damaged that has to be repaired with proper compaction

» Then the required amount of soft and cold asphalt mixture has to be laid on to the
damaged spot and spread properly

= Compact the layer properly with Plat Compactor, ensure that the final layer is flush by 1
cm from the surrounding pavement surface
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= Spread a light layer of sand over repaired surface
= Clean the site

21.5 Materials

164. In order to carry out on-pavement maintenance through out the year, stock of following
materials shall have to be maintained by the district XEN’s as per necessity:

e Sand

e Brick

e Brick/Stone aggregate
e Bitumen

e Bitumen Emulsion, Kerosene, etc

165. The quantity of the above materials will depend on total estimated amount of works of the
district. The materials must be of good quality and satisfy the requirements of standard
specification of LGED and quality control test.

21.6 Procurement of Materials

166. The required materials shall be procured by following standard procurement procedures at
the beginning of the financial year. Small hand tools required for the team should be procured
from local market in similar way. A mini-truck (1.5 ton) of XEN office may be used for
transporting materials, labours and equipment from one spot to another. Provision of daily fuel
cost should be kept in the estimate.

21.7 Labour Wages and Hire Charges

167. Payment of wages to the labourers of MMT engaged in maintenance work will be made
monthly on the basis of working days from XEN office. The working hour for the labour shall be
8 hours/day and they will be paid on work charge basis. The daily payment rate to the skilled/
semi-skilled labourers will follow LGED rate schedule of the concerned district. Hire charge of
equipment (where necessary) will be paid as per LGED rate, for which necessary provision has
to be kept in the work estimate.

21.8 Tools and Equipment

168. The district, XEN office will supply the following hand tools/ equipment to Mobil
Maintenance Team:

e Basket — 6 nos.

e Shovel — 4 nos.

e Pick axe -2 nos.

e Hand rammer — 3 nos.

e Steel brush — 5 nos.

e Ordinary brush — 5 nos.

Page 54



Guideline for Implementation of Rural Roads and Culverts Maintenance Program 2010

e Jerry can of 20 liters capacity — 5 nos.
e Siphon-1no

e Watering can — 2 nos.

e Measuring jar — 2 nos.

e Ordinary hammer — 2 nos.
e Large hammer — 2 nos.

e Steel chisel — 4 nos.

o Wheel Barrow — 1 no

o Flat squeegees — 2 nos.

o Jute bag—4 nos.

e Mechanical tamper -1 no
e Plate compactor — 1 no

e Cutter — 1 set

e Bitumen heater—1 no

For the workers:

e Apron -5 nos.

e Hand gloves and socks — 5 sets
e Safety mat — 5 nos.

e Safety shoes — 5 pairs

For safety and precaution:

e Cones — 8 nos.
e Warning signs — 2 nos.
e Redflag — 2 nos.

169. Besides, the XEN office will also provide a mini-truck (1.5 ton capacity) for transportation of
materials, labourers, equipment, etc. to various repair spots.

21.9 Record Keeping of MMT Activities

170. The quantity of repair work performed by MMT and the amount of materials consumed will
be recorded road-wise systematically on daily basis, so that it would be possible to calculate
the cost of materials, equipment, labour-days against each individual road-scheme precisely.
All these records shall have to be preserved in the XEN office for necessary reference in
future. The Forms shall have to be used for recording the aforesaid information/ data are
presented in Appendix- 1

a) Daily work record of MMT, Form - 1.3.4
b) Daily transport, man power and equipment use record, Form - 1.3.5

171. The above forms will be filled up by the Sub Assistant Engineer (SAE) on the basis of
actual work done and activities performed date-wise. The Assistant Engineer in the district will
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check and certify the daily records taken by SAE. Works performed by MMT shall have to be
discussed in monthly district coordination meeting in presence of all UEs of the district and
relevant issues should be recorded in the minutes.

172. It is difficult to ascertain the quantity of repair work to be done per day by MMT in advance,
because the rate of progress depend on various factors, like; number of working labours, their
efficiency, distance from one spot to another spot, severity and extent of damages, and local
condition. Even though, in order to get some ideas about the requirement of labour and
materials in small patch repair works, approximate accounts from the experiences are as
follows:

e Production of one MMT per day is about 15- 25 m2

e Consumption of stone chips is about 0.8- 1.5 m3

o Consumption of bitumen emulsion is about 110- 150 litres

e Consumption of sand is about 0.3- 0.8 m3

o Consumption of bricks for edging is about 50- 80 nos.

o Consumption of crushed bricks (Khoa) is about 0.25- 0.50 m3

173. Before starting the physical work, check the following :

e Presence of necessary man-power
o Necessary materials are in-hand
o Necessary items of equipment, transportation and tools are available at site.

22.0 Completion of Works

174. Every effort must be made to complete all works before the onset of the annual monsoons.
The execution of all major maintenance schemes including additional ones taken up out of
savings have to be completed by the 31st May and the scheme completion report has to be
submitted to RIMMU before 12th June through RSDMS -VI software. For any special reason, if it
is not possible to complete any scheme within the cut off date, the remaining work could be
carried out to the next financial year upon taking approval from LGED HQ and must be
completed within the shortest possible time. In such case, the physical and financial progress of
the carried over scheme has to be reported in the monthly progress report and the scheme
completion report must be submitted to LGED HQ in due course.

23.0 Expenditure, Accounts and Audit

175. The Executive Engineer of the district shall be the drawing and disbursing officer of the fund
and will remain responsible for every payment, strictly following the procedures and regulations
regarding maintaining books of accounts and facing subsequent audit.

176. Original bills, vouchers, cash books and other relevant documents shall be retained in the
office of the XEN and the work ledger shall be kept by the Upazila Engineer. Copies of similar
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documents should be held in both district and upazila offices for audit purposes. All relevant
papers of this nature must be readily available for examination by the internal and external
auditors who should be given the fullest co-operation.

177. It is to mention that according to the circular from Ministry of Finance (10 December 2002)
implementation of the “Rural Roads and Culverts Maintenance” program will jointly be
monitored by the finance division and the concerned administrative ministry in terms of fund
allocation and audit the expenditure.

24.0 Reporting Progress and Special Instructions

178. The Forms and Tables referred in this guideline must be used carefully in preparation of
schemes including their estimates. In the process of scrutinizing/ checking schemes at Head
Quarter, if it is found that the relevant forms are not used properly, funds will not be released to
the concerned district and side-by-side disciplinary action will be taken against the concerned
officer/staff. The material testing laboratories at districts shall have to be used properly in order to
ensure the quality of works. Payment can not made for any work before obtaining satisfactory
test results, failing to ensure quality; departmental action will be taken against the concerned
person. The hard copy of monthly progress report of all approved schemes (category wise) must
be reached to the Head Quarter and to the Regional Superintending Engineer’s office from each
district within the first week of each month in the prescribed Form-5.1 and Form-5.2 of the
Appendix-5, generated from RSDMS-VI software. The soft copy of the report should be
transmitted through FTP server (directly transferring report file to http://ww.lgedmis.gov.bd ) or
through E-mail addressed to rimmu@yahoo.com or CD/Removable disk to RIMMU, LGED HQ.
The progress report submitted by the districts without using RSDMS-VI will not be accepted.
Fund will not be released for the subsequent installments if regular monthly progress report of
district's annual maintenance program is not received. Beside, Program Summary Status Report
(given in Appendix-6) covering all categories of works in the district will have to be sent within 15
days to RIMMU, LGED HQ

25.0 Coordination of Maintenance Works

179. Maintenance programs are also taken up by LGED Projects each year in addition to
implementation of Rural Roads and Culverts Maintenance Program under GoB revenue budget
supervised by RIMMU, LGED. All maintenance activities under LGED programs/projects must be
well coordinated. To this effect, there should be coordination meeting invited in every month by the
Additional Chief Engineer (Maintenance) to maintain over all coordination among LGED’s
maintenance works.

26. Annual Work Schedule of Maintenance Program

180. The annual work schedule for implementation of “Rural Roads and Culverts Maintenance
Program” is presented in the table below. Concerned officials at different levels of LGED will
ensue the following time-table for proper implementation of the said program
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(A) Maintenance Need Assessment for Next Financial Year

Sl

Activities

Time-table

Perform surveys on road condition, structure condition,
roughness, traffic, etc under supervision of district XEN
and participation of concerned Upazila Engineers on the
Upazila roads and Union roads under each Upazila and
updating the Upazila Road Database through RSDMS-VI
and sent it to respective district XEN

From 1% July to 30"
September

Update road database of the district on the basis of data
received from the respective Upazilas and send it to
Regional Superintending Engineer and RIMMU, LGED
HQ

Within 15" October

Receive updated road database from the districts,
validation of data and compilation to central road
database and thereby finalize annual updating of road
database at HQ level

Within 315! October

Assess annual maintenance need district-wise on the
basis of updated road data preserved at HQ through
software run (RSDMS-VI)

Within 30" November

Prepare consolidated maintenance need for the country
on the basis of district-wise need assessment and send
them Local Government Division to receive budgetary
allocation from Finance Ministry

Within 15" December

(B) Maintenance Program Implementation for the Current Financial Year

Take print out and send primary scheme list of the
district following priority order along with the district’s
allocation and the implementation guidelines to the
Regional Superintending Engineer and to district XEN

Within 30" June

Send relevant part of the district’s primary scheme list to
the concerned Upazila Engineer by district XEN

Within 7™ July

(a) Approval of all routine off-pavement and on-
pavement maintenance from the beginning of the
financial year

(b) Field checking the primary schemes (periodic and
other) received from the district by Upazila Engineer and
send the proposed scheme list to district XEN

Within 31 July

Page 58




Guideline for Implementation of Rural Roads and Culverts Maintenance Program 2010

S

Activities

Time-table

Check detailed schemes including their initial cost
estimates received from the concerned Upazilas and
review the submission in the DMC meeting. Finalize the
annual maintenance program in accordance with the
fund allocated for the district and send necessary papers
to Regional Superintending Engineer

Within 15" August

10.

Approval of district’'s annual maintenance program in the
meeting invited by Regional Superintending Engineer in
presence of RIMMU representatives from LGED HQ

Within 30™ August

11.

Prepare of detailed cost estimate and procurement plan
after conducting necessary survey/test for the schemes
listed in the approved annual maintenance program
through the Upazila Engineers and then send to
Regional Superintending Engineer by XEN

Within 30™ September

12.

Approval of all periodic maintenance schemes up to
estimated cost of Tk 10 (ten) lakh after necessary
checking and forward all periodic and rehabilitation
schemes above the estimated cost of Tk 10 lakh to
RIMMU, LGED HQ after necessary field verification and
certification

Within 15" October

13.

Approval of all periodic and rehabilitation schemes
(having estimated cost above Tk 10) forwarded by
Regional Superintending Engineer in accordance with
district’s allocation. Approval of Procurement plan sent
by XEN from districts (made little change)

Within 15" November

14.

Tenders invitation, tenders receive and contracts award
for the approved schemes

Within 1% January

15.

Complete implementation of annual road maintenance
program by spending the allocated fund to the district

Within 315" May

16.

Submission of closure report using the RSDMS-VI to
LGED-HQ

Within 30" June
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Appendix-1, Page-1
Attachment: 1.1
1.1 Routine Maintenance

Routine maintenance operations are primarily labour-intensive as well as being extremely cost-
effective and should be given more attention than they are currently receiving in connection
with the maintenance of roads. They should receive higher priority for fund allocation purposes
over periodic and other maintenance categories.

The important road network in each district must be maintained all the year round for vehicular
traffic. All paved Upazila Roads connecting Growth Centres, and paved Union roads must be
given priority in regular off-pavement maintenance program

Drainage is of paramount importance when considering road maintenance priorities and is of
particular significance here in Bangladesh which experiences exceptionally heavy annual
rainfall and consequently has vast areas of flooding that create problems and hardship for such
a high proportion of the rural population every year. Surface water drainage is therefore the
first of the routine maintenance tasks to be addressed, with the cleaning of culvert inlets and
outlets needing particular attention.

The next section deals with the routine maintenance of shoulders and slopes which are other
important elements to receive attention in order to protect the investments made in providing
reasonable transportation facilities in rural areas.

For these purposes local labour should be engaged on length-person basis, with destitute
women being given priority for carrying out this work as members of Labour Contracting

Societies.
<«<— Carriageway *)‘
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Diagram 1.1 :Typical Road Cross Section
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Attachment: 1.1
1.2  Surface Water Drainage

Water is a major cause of serious erosion and deterioration of road surfaces, shoulders and
slopes, therefore proper drainage of surface water is of the highest importance, particularly in
Bangladesh where such heavy monsoon rain experience every year. The topography is also
very flat for the most part, which results in annual widespread flooding but at least reduces the
erosive effect of fast flowing waterways as experienced in some hilly, mountainous regions.

A high proportion of the roads are constructed on embankments and a typical cross-section
has been illustrated in Diagram 1.1. Attention is particularly drawn to the camber of the road
crest which ensures that surface water falling on the road flows quickly away to the sides. The
objective is to remove any water from the road surface as quickly as possible, otherwise it will
penetrate through cracks or other surface defects into the structural layers of the road and
contribute significantly to their deterioration. This can also occur if the carriageway is pot-holed
or has other depressed areas and the shoulders are rutted, flat or sloping inwards.

A prime objective of routine maintenance workers is therefore to ensure that surface water
flows away quickly from the carriageway and shoulders, and to keep the road as dry as
possible. Grassed side slopes and tree plantations should also be diligently maintained in order
to keep the embankments stabilized and to reduce the erosive effect of surface water flowing
over them, particularly during the period of heavy monsoon rainfall.

Unfortunately in many cases the water only flows as far as the road shoulder where it lays in
low spots caused by the subsidence and erosion of the shoulder by the encroaching wheels of
passing vehicles or because of an adverse sloping of the verge and shoulder as indicated in
Diagram 1.2 which is sometimes referred to as a “reverse slope.” An immediate but temporary
solution to this problem is to cut a narrow outlet through the high section in order to let the
water flow away laterally through this channel. The permanent solution is to re-grade the
verge, using labour-intensive methods.

Carriageway Surface water High grass verge

l

Diagram 1.2 : Surface water retained by high grass verge
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Attachment: 1.1
1.3 Shoulders and Slopes

The main functions of road shoulders are to provide safe and convenient access for the
passage of pedestrians and animals, also lateral support and protection to the edges of the
paved carriageway. All maintenance work-loads are largely determined at the construction
stage and if construction standards are to approve specification standards, using suitable and
adequately compacted materials, the future maintenance work-load is obviously reduced.
Shoulders constructed by depositing non-compacted clods of earth from adjacent fields will be
weak and unstable, susceptible to erosion, settlement and subsidence under occasional traffic
loading heavy rainfall. Inadequate shoulder maintenance will also result in progressive damage
to unprotected road edges.

Rain-cuts represent another common hazard encountered usually during and after the annual
monsoon rains. When carrying out repairs, the damaged sections must be excavated in
stepped fashion and the defective material carted away. The berm of the excavated area must
be level and well compacted with a vibrating plate compactor or durmus. It must also not be
less than one metre wide. Suitable material should then be brought in, broken up, placed and
thoroughly compacted in layers not exceeding 6” in thickness, up to finished levels. See
Diagrams 1.3 and 1.4.

Diagram 1.3 Repairing Rain-Cuts Diagram 1.4

Additional stabilization of slopes can be achieved by turfing them and Durba grass is
recommended for this purpose. Seeds of Pigeon Pea and Dhanche will also germinate quickly
and assist in the stabilization process.
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1.4 Bitumen Surfaced Roads

The majority of Upazila Roads (UZR) in the rural areas are bitumen surfaced roads and their

routine and periodic maintenance is of high priority because they represent the most important
routes that come within the maintenance responsibilities of the LGED.

}4— Shoulder >||< Carriageway >!

Seal Coat

Bituminous carpeting

—
— =
— ]
. Hard Shoulder
Sand drain— L Agg. consolidated base
— Brick aggregate — Aggregate - sand sub-base

Improved sub-grade—

Diagram 1.5: Typical cross-section through Bitumen Surfaced Road.

The maintenance of the carriageways of Bitumen Surfaced roads requires a higher level of
technical competence and expertise than for the lower classes of road and it is particularly
important that small cracks, potholes and other surface defects are dealt with promptly,
otherwise the cost of remedial work quickly escalates and swiftly uses up the limited funds
available for maintenance operations.

“Hair cracks” will quickly develop as more extensive “chicken-wire” or “alligator” cracking
unless cleaned by blowing or brushing and sealed with hot bitumen, “blinded” with sand.
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Potholes are the most common type of surface defect on bituminous carpeted roads and

should be promptly dealt with in a responsible, professional and cost-effective manner as
described below and illustrated in Diagram 1.6.

The area to be repaired should be clearly marked out using paint and a straight-edge. It does
not have to be square in shape but, it is essential that the edges are cut vertically when the
defective material is cut out. It is probable that it can be used to make up low areas and other
irregularities in the road shoulders not too far away, which represents a useful and convenient
way of disposing of surplus material.

The floor of the area to be patched should be clean, level and well-compacted before suitable
base material is brought in and thoroughly compacted in layers not exceeding 4” thick using
the durmus or preferably a mechanical vibrating plate compactor.

The edges of the patch should be painted with bitumen or emulsion and the base material tack-
coated before the wearing course is laid up to or very slightly above, but never below the
existing road level and the finished surface is well rolled before finally being dusted with sand
or fine gravel.

Serious rutting or deep depressions in the carriageway surface should be dealt with in similar
fashion, cutting out the defective areas with vertical sides in order to positively retain the
material to be laid and thoroughly compacted within the confined limits of the excavated area.
If this is not done, proper compaction is not possible and the new material will simply spread
sideways, either under the weight of the compacting equipment or passing heavy vehicles.

Serious damage to the edges of paved road surfaces is a very common problem and is usually
as a result of insufficient attention being given to the maintenance of the shoulders by keeping
them well compacted and up to the same level as the carriageway. If this is not done and the
edges are left exposed and without proper lateral support and protection, passing traffic will
soon cause the edge of the road to erode and break away to an increasing extent until
sometimes this severe deterioration will extends far as, and beyond, the middle of the road.

This will naturally represent a very dangerous hazard for all types of vehicles and remedial
works should be put in in hand as soon as possible in accordance with the recommendations
given under Diagram 1.7
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REPAIRING POTHOLES AND SIMILAR SURFACE DEFECTS

éf _/\_4_/\
Mark the area to be repaired '
Using straight-edge and paint

J

Excavate using cold chisel, pick-axe
and durmus, keeping the sides vertical

Use surplus excavated material to make up low spots in shoulder

3_
_/_.

Compact base material in layers not exceeding 4” \\ 4
using vibrating plate compactor or durmus. —

Diagram :1.6
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REPAIR OF EDGE DAMAGE TO PAVED ROAD SURFACE

The area to be repaired should be marked

using a straight-edge and paint, and the broken
edge should be trimmed vertically with a pick-axe.

:
Surplus material should be used to stabilize or make up low areas in the adjacent
shoulder.

The exposed edges should be painted

/ with emulsion or bitumen.

Suitable material, preferably pre-mixed coated stone, should be placed and compacted

in layers not exceeding 4”.

The adjacent verge should be made up and well compacted to provide protection and lateral
support to the edge of the carriageway

Diagram :1.7
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1.5 Herringbone Bond Brick Roads (HBB)

The number of HBB roads in rural areas is rapidly diminishing. Some have indeed recently
been constructed to very high standards but generally speaking HBB is no longer generally
regarded as being a viable and reliable form of construction.

They are susceptible to various types of damage and deterioration, frequently due to the
inadequate compaction and consequently low load-bearing capacity of the structural layers and
sub-base on which the bricks were originally laid.

Consequently rutting and other serious forms of surface deformation are all too common, not
only because of the reasons referred to above but frequently because of the poor quality of the
bricks and the absence of regular routine maintenance attention to remove vegetation growing
between the bricks, to quickly repair small areas where bricks have been damaged or removed
or to keep the road surfaces and shoulders well-drained and free from standing surface water.

When defective areas are to be made good by replacing damaged or missing bricks, it is most
important that they are laid on a sound, well-compacted base.

‘(— Shoulder»| «—  Carriageway >
5% 3%
< <

Sand drain—— L Brick on edge
pavement (HBB)
— Brick aggregate — Flat soling
Compacted sub-grade — Sand blinding Sand sub-base

Typical cross-section through HBB road

Diagram :1.8
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1.6 Earth Roads

The vast majority of the Rural Roads are earth roads. Routine maintenance activities require a
low level of technical expertise and are particularly well suited to labour-intensive methods of
working, with minimal mechanical equipment support and very low material costs.

Potholes and rutting are the most common defects suffered by earth roads and the most
suitable hand-tools needed to carry out minor repairs are the kudal, durmus, baskets, etc.

Earth roads and side slopes are especially susceptible to damage caused by heavy rainfall;
therefore the diligent maintenance of surface water drainage components is of particular
importance. Potholes, ruts and other depressions that will retain water should be quickly
repaired as described earlier and the entire road crest kept as dry as possible.

The reinstatement of damaged slopes and embankments has been dealt with earlier, and the
importance of carrying out this work in stepped fashion with proper compaction has been

strongly emphasized.
’(— Crest width 4)‘

Camber
Height Side slope
Borrow pit
Berm
Base width /

Typical cross-section through earth road

Diagram : 1.9
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1.7 Maintenance of Bridges and Culverts

The regular inspection and proper maintenance of bridges and culverts should be regarded as
matters of the highest importance and should be carried out at intervals of not greater than a
year or immediately after periods of flooding or other natural disasters.

A long length of well-maintained road in immaculate condition is rendered useless if a major
structure mid-way along it suddenly collapses, inevitably resulting in long periods of delay,
inconvenience and frustration for road users, also unfortunately and all too frequently, in loss of
life.

All structures, large and small, should come within regular routine maintenance schedules and
the implementation of a positive program of regular inspection is essential in all districts and
Upazilas. The form for use in this connection is to be seen under Form 3.5 (a) and 3.5 (b) in
appendix 3 and it should be appreciated that even routine maintenance activities associated
with these structures requires some special training and technical skills.

The most common problems associated with bridges and culverts are obstructions to inlets,
outlets and channels caused by floating debris, and erosion around piers, abutments and wing-
walls. The basic visual symptoms of potentially serious distress in a concrete structure are
cracking, spalling and disintegration.

The main causes of deterioration include shrinkage, temperature stresses, moisture
absorption, corrosion, chemical reaction, weathering, erosion, poor design and poor quality
control during construction.

Whenever the overall condition of a bridge/ culvert, or of any component thereof, is described
as “major structural defect”, it should immediately receive the personal attention of the Upazila
Engineer/ XEN who should make a prompt decision as to whether it should immediately be
closed or make restricted use in the interests of public safety and will invite the Bridge Unit of
LGED HQ for further inspection and necessary advise. The planning and implementation of
remedial works should then be put in hand as quickly as possible.
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Table: 1.1

TYPICAL ROUTINE AND PERIODIC MAINTENANCE ACTIVITIES

ROUTINE MAINTENANCE

PERIODIC MAINTENANCE

Bitumen Surfaced Roads:

Seal cracks

Reseal or surface dress

Repair potholes and edges

Repair larger defective areas and reseal

Repair raveling, depression, rutting, etc.

Restore damaged area and overlay thin
bituminious carpeting layer or in-lay

Make up and repair shoulders

Restore damaged shoulders

Repair rain-cuts

Restore damaged slopes

Maintain side slopes

Care-taking roadside tree plantations and
replacement of dead trees

WBM Roads:

Repair potholes and small defects

Repair larger defective areas

Restore camber and profiles

Restore longitudinal profile

Maintain shoulders and side slopes

Restore shoulders and slopes

Care-taking roadside tree plantations and
replacement of dead trees

HBB Roads:

Replace damaged or missing bricks in small
areas

Restore defective base course and large
areas of damaged HBB

Repair lengths of damaged edging less than
2 metres

Replace longer lengths of damaged edging

Remove vegetation between bricks

Maintain shoulders and side slopes

Restore shoulders and slopes

Care-taking roadside tree plantations and
replacement of dead trees

Earth Roads:

Repair of potholes and minor defects

Repair larger surface defects

Restore camber and profiles

Restore longitudinal profile

Make up and repair shoulders

Restore damaged shoulders

Repair rain-cuts and ghogs

Repair larger defective areas

Maintain side slopes

Care-taking roadside tree plantations and
replacement of dead trees

Bridges and Culverts:

Remove vegetation

Replace wearing course

Clear culvert inlets and outlets

Replace damaged sections of culvert

Clean bridge drainage outlets

Rebuild wing-walls as necessary

Clean out weep-holes

Replace defective bridge members

Repair minor defects

Replace and/or re-point brickwork
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TRAFFIC SIGNS

1 General Principles of Traffic Signs

Clear and efficient signing is an essential part of the road system, and a road with poor
signing or with badly maintained signs is not functioning well. Road authorities depend on
signing for traffic control and regulation, and for road safety. The key requirements for each
traffic sign should:

Meet a need

Command attention

Be legible

Convey a simple, clear meaning at a glance

Be placed so as to give road users time to respond
Command respect

AN NI N NN

Signs must only be used where there is a clear need for them. Using standard signs
assists in their quick recognition, as does uniformity of shape, colour and lettering for each
type. Traffic signs should be constructed and erected so that they will last for many years
without any attention apart from occasional cleaning and painting.

2 Types of Signs

The three main functions of traffic signs are to regulate, warn and inform. There is a
different group of signs for each function, and the signs in each group have a uniform
shape to help drivers recognize them quickly. The three groups are:

Reqgulatory Signs: These signs give orders. They tell drivers what they must not do
(prohibitory), or what they must do (mandatory). Most of them take the form of a circular
disk, although two signs, the Stop sign and the Give Way sign, have distinctive individual
shapes.

Warning Signs: These warn drivers of some danger or difficulties on the road ahead. Most
of them take the form of an equilateral triangle with point upwards.

Information Signs: Most of these signs give drivers information to enable them to find their
way to their destination or to a service provided. It is a varied group of signs, but they are
all either square or rectangular in shape.

3 Regulatory Signs

Most regulatory signs are the means of putting into practical effect the regulation or control
of traffic. For example, they may impose restriction on speed, on the turning of traffic at a
junction, or on waiting. Regulatory signs are normally sited at or near the point where the
instruction applies. Drivers must be able to see the sign from at least 75 meters away so
that they have time to read the message and act on it. Regulatory signs are placed at the
left-hand side of the road, but a second sign on the right-hand side may be used where
extra emphasis is needed. The choice of size depends on the type of site where the sign is
going to be installed. Size of regulatory signs are given in the Table 1
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Table 1 Size of Regulatory Signs

Site Type Diameter of
Sign (mm)
Signs attached to traffic signal ahead 300
Sites where space is limited (e.g., on narrow traffic islands) 450
Traffic speed up to 50 km/h — such as single carriageway town and 600
rural roads
Traffic speed between 50 km/h and 80 km/h 750
Sites where additional emphasis is required — because of very high 900

speeds and/ or a bad accident record
Stop signs, Go signs and Give way signs are normally 750 mm

Example of regulatory signs is given below:
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31 323 @32[‘1 @ASSa @33!: @343
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WGWﬁ"(

@ASMJ .35 36 . A37 ASEa Aasb

mmmfm T BTG wﬁrmw A v At
mc‘m‘ﬁ?{

.39 .

‘aw ‘fﬁwﬁ mmﬁm

The colour of each sign (background, border, and diagram/ symbol) should match with the
color of respective sign given above
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4 Warning Signs

Warning Signs are used to alert drivers to danger or potential danger ahead. They indicate
a need for extra caution by road users and may require a reduction in speed or other
manoeuvre. Adequate warning signs can greatly assist road safety. Warning signs are very
important in roadworks.

Most warning signs are triangular in shape with a red border encompassing a black symbol
on a white background. The black symbol represents the hazard. Sometimes additional
information is put onto a supplementary plate below the main sign. Drivers must be able to
see the sign from at least 75 meter away so that they have time to read the message and
act on it. Warning signs are placed at the left-hand side of the road. Signs must also be
large enough to be read clearly by drivers traveling at above average speeds. The size and
siting distance is given in Table 2

Table 2 Size and Siting of Warning Signs

Site Type Height of  Distance of

triangle sign from

(mm)  hazard (m)

Traffic speed up to 50 km/h — such as single carriageway 600 45
town and rural roads

Traffic speed between 50 km/h and 70 km/h 750 90

Traffic speed between 70 km/h and 80 km/h 900 150

Sites where additional emphasis is required — because of 1200 150-200

very high speeds and/ or a bad accident record
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Example of warning signs is given below:
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The colour of each sign (background, border, and diagram/ symbol) should match with the
colour of respective sign given above
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5 Information Signs

Route signs are the most important of the Information Signs. They give drivers information
to enable them to find their way to their destination. Good route signing helps:

= To reduce delay and frustration

» To keep traffic flowing smoothly and safely through junctions

= To promote commerce and tourism

Destinations on route signs must be given in Bangla and English, and the Bangla word will
generally appear above the English word. It is important that signing is consistent along the
route.

Route signs are not standard sizes. Never try to squeeze route information onto a sign
plate of a specific size. First, determine the size of the lettering to be used, which has to be
large enough for drivers to read at a distance. The lettering sizes are set out in Table 3.

Table 3 Lettering Sizes for Route Signs

Site Type Capital Letter
Height
(mm)
Traffic speed up to 50 km/h 100
Traffic speed between 50 km/h and 70 km/h 150
Traffic speed between 70 km/h and 80 km/h. Road with more 175
than two lanes in the direction of travel. Signs mounted
overhead

Once the lettering size has been chosen, the design should proceed accordingly.

Drivers must be able to see the sign from at least 75 m away so that they have time to read
the massage and act on it. Direction signs are placed at the junction and point along the
route shown on the sign. Advance direction sign should be sited as shown in Table 4.

Table 4 Siting of Advance Direction Signs

Site Type Distance of sign
from Junction

(m)

Traffic speed up to 50 km/h 45
Traffic speed between 50 km/h and 70 km/h 90

Traffic speed between 70 km/h and 80 km/h 150
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Example of Information signs is given below:
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The colour of each sign (background, border, and diagram/ symbol) should match with the
colour of respective sign given above.
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SAMPLE ESTIMATE OF KILOMETER POST

Item Code |Brief Description of Item Quantity Unit Rate (TK) | Amount (Tk)
01. E/W in excavation 0.20 m® 61.31 12.26
[2.2.01]
02. E/W in filling 007, m 20.85 1.46
[2.1.05.01]
03. Sand filling (75mm) 0.03 m® 598.40 17.95
[5.007.01]
04. 1st class Brick work (1:4) 0.16 m? 3763.67 602.19
[5.010.02]
05. RCC with Brick chips (1:2:4) 0.05 m® 8191.47 409.57
[5.031.01]
06. Reinforcement 6 Kg 78.63 471.78
[5.048.02]
07. 6mm Plaster (1:4) 1.87 m? 94.54 176.79
[5.102.03.01]
08. Painting & writing (Enamel Paint) - - LS 200.00
Total : 1892.00
SAMPLE ESTIMATE OF NAME PLATE
Item Code |Brief Description of ltem Quantity Unit Rate (Tk) | Amount (Tk)
01. E/W in excavation 0.40 m® 61.31 24.52
[2.2.01]
02. E/W in filling 0.13 m® 20.85 2.71
[2.1.05.01]
03. Sand filling (75mm) 0.06 m® 598.40 35.9
[5.007.01]
04. 1st class Brick work (1:4) 0.28 m? 3763.67 1053.83
[5.010.02]
05. RCC with Brick chips (1:2:4) 0.09 m® 8191.47 737.23
[5.031.01]
06. Reinforcement 10.50 Kg 78.63 825.62
[5.048.02]
07. 6mm Plaster (1:4) 2.97 m? 94.54 280.78
[5.102.03.01]
08. Painting & writing (Enamel Paint) - - LS 200.00
Total : 3160.59




Appendix-1, Page-21
Attachment: 1.2

A) Informative:
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B) Precautionary:
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C) Compulsory:
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D) Guide Post

RCC Guide Post of 2.20 meter height with 150mm diameter each to be posted 1.20 meter c/c
embedded 1.20 meter of its length into the compacted shoulder by digging and refilling the hole. The
portion of Guide Post above ground level to be painted using yellow and red colors by synthetic
enamel paint alternatively for 200mm height of each color.
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Item Code [Brief Description of Item Quantity Unit Rate (Tk) | Amount (Tk)
01. E/W in excavation 025 m® 61.31 15.33
[2.2.01]
02. CC with Brick chips (1:3:6) 0.168 m> 4432.31 744.63
[4.1.10.01.1]
03. E/W in filling 0.155 m’ 20.85 3.23
[2.1.05.01]
04. Reinforcement 0.40 Kg 78.63 31.45
[5.048.02]
05. Welding 40 No. 1.81 72.40
[4.3.21.01]
06. 75mm Gl Pipe * 3.30 m 998.15 3293.9
[Analysis]
07. 18 BWG MS Plate 0.525 Kg 94.09 49.4
[6.29]
08. 25x25 mm MS Angle 9.50 Kg 94.09 893.86
[6.29]
09. Painting & writing (Enamel Paint) - - LS 200.00
Total : 5304.2
(B) Precautionary
Item Code [Brief Description of Item Quantity Unit Rate (Tk) | Amount (Tk)
01. E/W in excavation 025 m® 61.31 15.33
[2.2.01]
02. CC with Brick chips (1:3:6) 0.168] m° 4432.31 744.63
[4.1.10.01.1]
03. E/W in filling 0.155 m® 20.85 3.23
[2.1.05.01]
04. Reinforcement 0.40 Kg 78.63 31.45
[5.048.02]
05. Welding 30 No. 1.81 54.30
[4.3.21.01]
06. 75mm Gl Pipe * 3.30 m 998.15 3293.9
[Analysis]
07. 18 BWG MS Plate 0.24 Kg 94.09 22.58
[6.29]
08. 25x25 mm MS Angle 8.60 Kg 94.09 809.17
[6.29]
09. Painting & writing (Enamel Paint) - - LS 200.00
Total : 5174.59
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Item Code |Brief Description of Item Quantity Unit Rate (Tk) | Amount (Tk)
01. E/W in excavation 0.25 m° 61.31 15.33
[2.2.01]
02. CC with Brick chips (1:3:6) 0.168] m’ 4432.31 744.63
[4.1.10.01.1]
03. E/W in filling 0155 m° 20.85 3.23
[2.1.05.01]
04. Reinforcement 0.40 Kg 78.63 31.45
[5.048.02]
05. Welding 36| No. 1.81 65.16
[4.3.21.01]
06. 75mm Gl Pipe * 3.30 m 998.15 3293.9
[Analysis]
07. 18 BWG MS Plate 1.88 Kg 94.09 176.89
[6.29]
08. 25x25 mm MS Angle 8 Kg 94.09 752.72
[6.29]
09. Painting & writing (Enamel Paint) - - LS 200.00
Total : 5283.31
(D) Guide Post
Item Code |Brief Description of Item Quantity Unit Rate (Tk) | Amount (Tk)
01. E/W in excavation 0.05 m° 61.31 3.07
[2.2.01]
02. E/W in filling 003 m 20.85 0.63
[2.1.05.01]
03. RCC with Brick chips (1:2:4) 0.043[ m’ 8191.47 352.23
[5.031.01]
04. Reinforcement 8.75 Kg 78.63 688.01
[5.048.02]
05. Painting & writing (Enamel Paint) - - LS 100.00
Total : 1143.94
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MYCRVZSx ewsjvi ™K miKvi
“vbig miKvi ctkSkj Aia”Ri
AMiawT, tkii esjv bMi
XiKv-1207 |

- §iK bait GJIRBW/mB/B-02/2002 (Ask-1)/4251 ZwiL t 24-05-2006 Bs|

Aidm At~k

GZmviv “wbig mikvi ctkSkj Ava Biii AvlZvaib eV ewqZ/ev ewgbiaxb/ev enqZe” rerfb motkK
OmoK ibivcEid 1ielgK Kihpg AiaKZi mo 1 mPvi‘iffc madb Kivi Rb™ AvAIjK chifq ibigi3
KgKZMtYi mgStq 1 elYZ Kgerivai Atjvtk OAIAIJK moK ibivcEv BDibUO MVb Kiv nijy]

1] ZEeagK ctkikjx, (mKj AAj), GJIRBIW | - BDIbU caib

2] et ciKSkjx (cIkTY), GjIRBIW, mKj AAj | -

3] mnKyix ctkSkjx (wSK), GJIRBIW, tRJv t AAIK “Ri th tRjig Aer Z tmB - m™m"
tRjv]

4] mnKvix ctkSkjy, ZEieaigK ctkSkjii “Ri, (MKj AAj), GjiRBIW] -mm

S5 fmam B {jwR6/fmam 1-BiKitbugd (e cikSkjx KZK gibibiz), GjiRBW, - m™m’
fRjv t AVAIFK “Bi th tRjig Aei Z tmB tRjv]

6] mnKvix ctKSkjx (msiko themn ctKSkjir KZK gioibiz), GJiRBIW, - BDIbU miPe
fRjv t AVAIjK “Bi th tRjvg Aei” Z tmB tRj]

AAIjK moK ibivcEv BDibiUi Kgcriva t

(1) Rvzig moK ibivcEy KiDiYiji Kg ciiKibig GjIRBWi Dci AicZ “wqZ cijib 1K ig moK
ibivcEy BDIbUIK mnthuMzZy ¢ b |

(2) GJIRBIW KZK ev engZ/ev eigbvaxb/er ewgZe” verfb moikK WK —UU/SIKeY Ask PryZ Kiv
Ges GZ ™ mspuS ibivcEigjK Kihpg MnY ibidZ Kiv |

(3) ODctRjv moK ibivcEv Kigiud Mvib DciRjv ctkSkjdK mnigZy ¢ vo Ges th mg™ DctRjig
BiZigta' G Kigil MiVZ nigiQ tm mg™ 91T MVZ KigiUiK Zvi™ i “wqzZ-KZe" madiK miPZb Kiv
Z_vmweK moK ibivcEv KgmPx evevgtb DOx Kiv]

(4) GjiRBWi moK thUlqiK msNiUZ moK “NUbvi Z_"w™ msMn, msiqlY, retklb, ieZib Ges moK
“NUbv ciZtivia ciquRbxg Kihpug Mnb 1 ev evgtbi e'e v Kiv |

(5) moK ibivcEy mspuS reliq gw-chitqi ierfb “Ri thgb ieAmiUG, cijk refiM, ckimb 1 ~big
miKvi cizébmgini md_ thiithiM 19[v I ciquRb tgvZvieK KwiMix mnigZy ¢ vtbi e'e v Kiv]

(6) moK ibivcEy Dbatb GJIRBWE KgKZwKgPvixt™i cikflY I ~Y1Zv eixi Rb™ ctquRbig cikyTY
Kihpg Mnb 1 ev evgtbi e'e v Kiv|

(7) moK “NUbvielig MYmiPZbzy midi 191" ciqRbig Kihpag Mnb 1 ev ewgibi ee v Kiv|




Appendix-1, Page-31
Attachment: 1.2

-2

(8) GJIRBIW KZK ei enqZ/ei eigbvaib/er engZe” 1erfb moiK ibivcky AWiUi ee v
Kiv|

(9) GJIRBIW KZK cYxZ ibivcEr mspus Kihw™ mofite madb Kivi Rb™ ctqiRbig g'ibtqj,
MBWjBbm BZw™ cbagtb mnigZy 1 gZ2igZ c b Kiv | GQiov G, ijv msiflibil
ciqiRbxg e'e v MnY Kiv]

(10) moK “NUbvg nzZinZi™i weeiY msiq[tY bxg miKvi cizéibmgniK mnigZy ¢ vibi
e'e vKivl

(11) moK ibivcEr mspws Kihputgi mgSq miab, gibUiis 1 gj igibi e'e v Kiv|

(12) ewlK moK ibivcEv KgmPx cYqth tRjv_1§iK mnigZi c b

(13) 1K xg moK ibivcEv BDibiU gumK ciZte™b tciY |

(14) KZcq KZK t7q Abwo™ “wgZiejx |

GB A"k Rb vt Rvix Kiv nfjv Ges Aiejia KihKi Kivnie |
liz/-
(‘tget kni” § nimib )
caib ctkSk i

“HiK bait GJiIRBW/MB/B-02/2002 (Ask-1)/4251/1(750) ZwiL t 24-05-2006 Bs|

Abijic t

1] AiZii3 cab ciKSkjx (criKibi/er eiqb/i TTYvteqTY), GjiRBIW, XKy |
2| ZEweaigK ctkSkjx (mKJ), GjiRBIW, XiKv |

3| ZEeaigK ctkSkjr (MKj AAJ), GJIRBIW, IRFV T coovoreeerirecenee, |

4] cKi citPijK (mKj), GJIRBW, m™1 ~Bi, XiKv]

5] wbenr ctKSKjx (MKF), GFIRBIW, IRJVE covvererecreveeenee, |

6] beint ctKSKjx (CIKTTY), GHIRBIW, 1RFUT v, |

7| DciRjv ciKSKgx (mKJ), GJIRBIW, DCIRFVt .o, 1127 1R SO |

8| mnKyix ctkSkjx, GJIRBIW, mKj |
9] imumIfgwRo/tmum I -BiKitbugo, GJiIRBIW, mKj |

iz/-
(GTI8 =TS AT=F)
mnKvix cEKSK gx
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MYCRVZSx ewsjvi ™K miKvi
“vbig miKvi ctkSkj Aia”Ri
AMiawT, tkii esjv bMi
XiKv-1207 |

~JiK bait GJiIRBW/AMB/B-02/2002 (Ask-1)/4252 ZwiL t 24-05-2006 Bs|

Aidm At~k

GZMiv “ibig miKvi cikSkj Aia Rtii AvlZvab ei ewqZ/er ewgbiab/er ewgZe” verfb motkK OmoK
ibivcEw 1ielgK Kihpg ArakZi mo 1 mPvi‘iftc medb Kivi Rb™ tRjv chitg mnKvix cikSkjy, GjiRBWi
Dci “wgqZ Acb Kiv nijv] msiké ibeinr ciKSk jx KZK gtbibiZz D= mnKix cikSk jx, GjIRBIW ibgerYZ Kg
maly~b Kifeb t

(1) tRjvi e ewqZ/er ewgbiaxb/er engZe” mKj moiKi ci°jib Ges 1 ikidiKkib moK ibivcEy
maiiKZ welgw™ AST3 Kii Z wbhigx e egb Kiv Ges cizil motKi Rb™ "Road Safety
Compliance Monitoring Format” AVAIJK moK ibivcEr BDIbiUi gva'tg tK> xq moK ibivcEr BDibiU
tciY Kiy|
(2) tRjvi Rb" enlK moK ibivcEr KgmPx cYgb Kiv|
(3) GJIRBIW KZK ev ewgZ/ev eighiaib/er ewqZe” ierfb moiK €K aU/SIKEY Ask iPryZ Kiv Ges
GZ ™ mspuvS ibivcEigjK Kihpg MnY ibidZ Kiv |
(4) moK 1bivcEr 1elgK Kihpitg Routine Maintenance Group (RMG) 1K KitR jiitby | G e'vciti
Length-Person Supervisor Gi giatg RMG Gi Kihjug Z 1iKitZ msiko DeiRjv etk jitK mnigZy
cb|
(5] 0tRjv moK tbivcEv Kigild KZK ibeinr cikskjx, GJIRBWIK 17q “wgqZ-KZe™ cijib mnigzy
cb|
(6) ODCIRjv moK ibivcEr Kigild Mvib DciRjv cikskjrK mnigZv ¢ vb Ges th mg~ DciRjig
BiZigta” G Kigil MiVZ nigiQ tm mg™ 1T MVZ KigiutK Zvi™ 1 “wgZ-KZe" maltk miPzb Kiy
Z_v mieK moK ibivcEr KgmPx ev” eigtb DIx Kiv|
(7) GjiIRBWI moK thUlqitK msNiUZ moK “NUbvi Z_"'w™ msMn, msiqlY, ietklb, ieZib Ges moK
“NUbv ciZtivia ciquRbxg Kihpg Mnb 1 ev eigibi ee v Kiv |
(8) 1erfb “Ri thgb ieAviiUG, cijk iefM, ckimb 1 “vbxg miKvi cizobmgini mid_ thithwM i 9T |
ctqiRb fgiziteK KwiMix migZy ¢ vibi e'veiti ibew ciKSk jxtK mnthuMzy Kiv|
(9) moK bivckEy Dbgtb GjIRBIWi KgKZwKgPixt™i ciklY 1 ~91Zv eixi Rb" ctqiRbig cik Y
Kihpag Mnb 1 ev ewgtbi e'e v Kiv|
(10) moK “NUbv ieliq MYmiPZbZy mioi 191" vbxg mis aZK M, terfb msev™ gva'tgi Kgr, MYgib”
e'r3, hibentbi gujK I PijK migizmgniK mad=3 Kii ciqRbig Kihpg MniY I er eigth
DciRjv ciKSkjitK mnigZy ¢ b

(11) GJIRBIW KZK e engZ/ei eigbvaib/erengZe” ierfb motK ibivcEr AWtUi e'e v Kiv|

(12) GJIRBIW KZK cYiZ ibivcEr mspud Kihw™ mofite madb Kivi Rb™ cioqiRbig g'ibtaj, MBWjvBbm
BZ'w™ chqgtb mnigzv 1 gZigZ c™vb Kiv | GQiov G, tjv msiqTibi | ciqiRbig e'e v MnY Kiv|

(13) moK “NUbvg nZinZi™ i ieeiY msiqIY vbxg miKvi cizébmgniK mnvgZy ¢ vibi e'e v Kiv]

(14) moK ibivcEy mspus Kihputgi mgSq miab, gibUris 1 g igibi e'e v Kiv|

(15) K> xq moK wbivcEr BDibiU AvAijK moK bivcEv BDibiUi gva’tg gumK cizie™b tciY Kiv|

(16) KZcT KZK tq Abib™ “wgzieji |

GB Atk Rb vi_ Rvix Kiv nijv Ges Aiejfa KihKi Kiv nie|

/-
(‘tget kni” § nimib )
caib ctKékji
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§iK bait GjiRBIW/AMB/B-02/2002 (Ask-1)/4252/1(750) ZuiL t 24-05-2006 Bs|

Abijic t

1]
2
3l
4
5|
6
/|
8l
9|

AiZii3 caib ciKSkjx (criKibver eigb/i TYiteTY), GJIRBIW, XiKv |

ZEweaigK ctKSkjx (mKJ), GJiRBIW, XiKv |

ZEeagK ctkKSkjx (MKj AAJ), GHIRBIW, IRJV T coveveerevercecene. |

cKi ciiPiyK (mKj), GJIRBIW, m™i ~R1, XvKv]

ibens cHKSKgx (MKJ), GHIRBIW, TRV T w.vovvrrerrreereireens |

ibemnt cHKSKJx (CIKTY), GJIRBIW, fRJVE cvovverercercrceeee. |

DctRjv ciKSkjn (MKJ), GJIRBIW, DCIRFV T ooy (2 L S |
mnKvix ctKSkj1, GJIRBIW, mKj |

twm 11 JwR6/tmum 1 -BiKvtbugo, GJIRBIW, mKj |

v z/-
(GaTls S )
mnKvix cEKSK gx
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Local Government Engineering Department
Accident Report Form

Lrian:
Rioad IC
Location of Accident Spot:

Time of Accident
Date of Accdent

Custrict
Mame of Road
Reference of the Accident in the Police Station

pazila:

Road Type Environmental Features Vehicle Details Casualty Details Accident Particulars [Vehicles)
Road width Road side activities Vehicle Type Victims Nos. Nature of the damage of the wehicle
Single Lane D Hat Ciary D Bus D Male Shightly damaged D
Double Lane D Mon-hat Day D TruckiLomy D Femsle Partly damaged D
Road Shoulder Wieeather Uity D Seversly damaged D
Hard Cloudy/Rainy Fickup According to type of MNos. Type of Collision
D D D Injures
Earthen D DingfSunny D Auto Rickshaw D Simple Head on collizion D
Road Pavement Location of Accident Spot Bicycle D Grievous Rear Hit D
Earthen D Bridge Approach D Rickshaw/an D Fatal Side collision during owertaking D
HEBE D Junction D Bullock Cart D c M::er:i;?':?ctim Mos. Hit on roadsice structures D
Bituminouws I:‘ Curvature D Pedesirian D Pedestrian Slkidding D
Geometry Straight I:‘ Fassenger Mature of damage to roadside object
Straight and level D Road Safety Precautions h’ehiclerllﬁﬂﬁifjmnacase af Animal Simple D
Bandy & level D Sign & Signal n Haavy | Age of Victim MNois. Medium D
Straight & undulating [ | zebra Crossing O | Medum O | &ebows Severe O
Bendy & undulating O | SoeedBresker O Light O ez
Traffic Comments, if any: 12-18 Category of the Accident {Cverall)
Low D 12845 Simple O
Medium D 4530 Medium D
High D Above G0 Severe D

Community Organizer:

Upazila:

Upazila Engineer:

Upazila:

Executive Engineer:
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Repair Procedure of Small Defects on BC Road by Bitumen Emulsion

Repair works on BC Roads can be carried out by using Bitumen Emulsion. The procedures
are as follows:

(&) Cold Premix Method

The aggregates will be prepared with at least two fractured faces complying with the
gradation shown in the Table-1.3.1 below to repair surface damages on BC pavement.

Table: 1.3.1
Sieve size (mm) % Passing by Weight
6.3 100
4.8 75-85
2.4 40-75
0.3 8-40
0.075 2-8

The aggregate must be hard and sound. No crashed brick chips should be used.

Crushed brick aggregates will be prepared to comply with the gradation given in Table
1.3.2 for Base Course repair

Table:1.3.2
Sieve size (mm) % Passing by Weight

50 100

38 50-100
20 60-90
10 40-70
4.8 30-55
2.4 20-45
0.6 10-30
0.3 10-25

Before using a drum of emulsion, the drum should be rolled on a distance covering 50m
back and forth to mix the emulsion properly with water in the drum. (Ratio of Emulsion and
water in the drum is 60:40). To ease the handling of the emulsion, this may be transferred
from the drum to smaller Jerrycan of about 20 liter capacity. For this purpose, a pipe may
be fixed to the drum or a siphon device may be used to pour the emulsion into the
Jerrycan.

Prepare the spot to be repaired following the procedure described in section 21.4. Mix 200
kg bitumen emulsion for each cubic meter of aggregate (maximum size 6.3mm) and place
them into the mixture machine in order to get the soft and cold asphalt mixture. The premix
will then be preserved in polythene bag properly and this will subsequently be used in
repairing surface defects. This can be used up to seven days from the date of preparing
the premix. Sand (FM 0.8) will be spread over the repaired surface immediately after the
operation.
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(b) Layer by Layer Method

The stone chips should be prepared in sufficient quantities to fill the damaged spots in
layers. The stone chips of the gradation given in Table-1.3.3 shall have to be used in the
first layer.

Table: 1.3.3
Sieve Size (mm) % Passing by weight
16.0 100
12.5 80
10.0 60
6.3 40
4.8 25
2.4 20
1.18 10
0.3 4
0.025 2-8

Stone chips of the gradation in Table-1.3.4 below shall have to be used in second and
subsequent layers.

Table: 1.3.4
Sieve Size (mm) % Passing by weight
12.5 100
10.0 80
6.3 60
4.8 40
2.4 25

The repair spot shall have to be prepared following the standard procedure. Bitumen
emulsion will then be sprayed at the rate of 1 liter per square meter, and immediately after
that, stone chips will have to be spread at the rate of 16 kg per square meter uniformly
according to the gradation mentioned in Table-1.3.3. In the second layer bitumen emulsion
will be sprayed at the rate of 1.2 liter per square meter and then stone chips will have to be
spread at the same rate with gradation mentioned in Table-1.3.4. On the top of the stone
chips, bitumen emulsion will be sprayed again at the rate of 1.4 liter per square meter.
Then the surface will be rolled lightly by hand roller and finally sand (FM 0.8) will be spread
over the repaired surface.
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Local Government Engineering Department
Daily Work Record of MMT

District:
Date Upazila Road name Chainage Work description Ave. Ave. Ave. | Measured | Measured Remarks
From To Length | Width | Depth Area Volume |(Materials
consumed)
(m) (m) (m) (m) (mm) (m?) (m°)

The average value will be calculated on the basis of several measurements on the site and will not always coincide with the average of the minimum and
maximum values.

Signature (Checked and Certified
Signature (Supervised by) by)
Sub-Assistant Engineer Assistant Engineer
XEN office, LGED, XEN office, LGED,




Local Government Engineering Department

Daily Transport, Man Power and Equipment requirement
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District:
Date Transport Man Power Mec_hanlcal Remarks
Equipment
Vehicle | Km Km Km Fuel used [ Skilled| Sem-skilled | Ordinary | Driver | Supervisor Name No.
Used | Start | Arrival | Total Lirter (No) (No) (No) (No) (No)

Signature (Supervised by)
Sub-Assistant Engineer
XEN office, LGED,

Signature (Checked and Certified

by)

Assistant Engineer

XEN office, LGED,
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Figure- 1: Approved Pavement Designs for Union Roads

| 125 | 3.0 | 125

25 mm Bituminous Carpeting with 7 mm Seal Coat

300mm compacted
Subgrade 150mm Base Type la (WBM)

150 mm Sub Base
200 - 300 mm Improved Sub Grade

Design Type 8

| 095 | 3.7 | 0.95 |

25 mm Bituminous Carpeting with 7 mm Seal Coat

300mm compacted

Subgrade 150 mm Base Type | a (WBM)

150 mm Sub Base
200 - 300 mm Improved Sub Grade

Design Type 7

Rural Road defined in 1996, Union Road defined in 2003
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Figure- 2: Approved Pavement Designs for Upazila Roads

| 1.8 | 3.7 | 1.8 |

25 mm Bituminous Carpeting with 7 mm Seal Coat

300mm compacted 150 mm Base Type | (WBM)

Subgrade
150 mm Sub Base
200 - 300 mm Improved Sub Grade
Design Type 6
I 0.9 | 0.9 | 37 | 0.9 ) 0.9 |
[ [ I | [ |
7mm Seal Coat 40 mm Bituminous Carpeting
mmé'[‘j;;gg:“'ed 150 mm Type | Base (WBM)
150 mm Sub Base
200 - 300 mm Improved Sub Grade
Design Type 5

| 2.15m | 5.5m | 2.15m ‘

(150mm if widened from type side)

r

T o A B S A P S e SRR

200 - 300mm Improved Subgrade
300mm compacted
Subgrade 200mm Sub Base (150mm if widened from Type 5)

200mm Base (Type I)

40mm Bituminous Carpeting

12mm Seal Coat

Design Type 4

Feeder Road B defined in 1996, Upazila Road defined in 2003
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LOCAL GOVERNMENT ENGINEERING DEPARTMENT
Annual Maintenance Need based on Road Condition (District-wise)

Fin-Year :
DISTRICT :
Routine Maintenance (Off-Pavement)
Road Road Name Total Total Traffic Volume Connectivity Maintainable Tentative
SL Code (Upazila) Length| Priority (Nos.) (Nos.) Length Cost
(km) | Score CVD AADT GC RM Others (km) (LM
1 2 3 4 5 6 7 8 9 10 11 12

Periodic Maintenance (Road)

Traffic Volume Connectivity Last Maintenance Operation

Proposed Maintenance Program

Road Road Name Total Totgl (Nos.) (Nos.) Con§truc— on Proposed Segment
S code (Upazila) Length |Priority tion Effective | Treat- |Tentative Treat- | Actual
(km) | Score [ cyp | AADT | GC | RM | Others| Period | segment | Length | ment Cost Year | Segment | ment Cost
(km) Type () Type [ (LT)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Periodic Maintenance (Structure)

Traffic Volume Connectivity Last Maintenance Operation

Proposed Maintenance Program

Nos. Nos. on Proposed Chainage

Road Road Name Total Tptgl ( ) ( ) P 9

St Code (Upazila) Length | Priority Struct Span Tentative Treatment Actual
(km) | Score [ cvD | AADT | GC | RM | Others| Chainage ' P Cost Year Cost

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17




LOCAL GOVERNMENT ENGINEERING DEPARTMENT
Annual Maintenance Plan (District-wise)
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Fin-Year :
DISTRICT :
Routine Maintenance (Off-Pavement)
Road Road Name Total Total Traffic Volume Connectivity Maintainable Tentative
SL| code (Upazila) Length| Priority (Nos.) (Nos.) Length Cost
(km) | Score cvD AADT GC RM Others (km) (LT
1 2 3 4 5 6 7 8 9 10 11 12

Periodic Maintenance (Road)

Traffic Volume Connectivity

Proposed Maintenance Program

Last Maintenance Operation

Road Road Name Total T_Ot"?‘l (Nos.) (Nos.) cmstruc— on Proposed Segment
SL code (Upatzila) Length | Priority tion Effective | Treat- |Tentative Treat- | Actual
(km) | Score | cyp [ AADT| GC | RM |Others| Period [ segment | Length | ment | Cost Year | Segment| ment | Cost
(km) Type (LT) Type (LT)
1 2 3 4 5 6 7 8 | 9 10 11 12 13 14 15 16 17 18 19

Periodic Maintenance (Structure)

Traffic Volume Connectivity

Proposed Maintenance Program

Last Maintenance Operation

Nos. Nos. on Proposed Chainage
g | Road Road Name chr)lt‘ilh P:ic())tr?tly S = - : - |
Code (Upazila) Tentative Actual
(km) | Score | cyD | AADT| GC | RM [ Others| Chainage S1t_ruce'[. S(pr):)n Cost Year Tre_lij\tn;ent Cost

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17




LOCAL GOVERNMENT ENGINEERING DEPARTMENT
Annual Maintenance Plan (Upazila-wise)
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Fin-Year :
DISTRICT :
UPAZILA :
Routine Maintenance (Off-Pavement)
Road Total | Total Traffic Volume Connectivity Maintainable | Tentative
SL1 code Road Name Length| Priority (Nos.) (Nos.) Length Cost
(km) | Score CVD AADT GC RM Others (km) (LT
1 2 3 4 5 6 7 8 9 10 11 12
Periodic Maintenance (Road)
Traffic Volume Connectivity . Last Maintenance Operation
Proposed Maintenance Program
Road Total | Total (Nos.) (Nos.) Construc- on Proposed Segment
SL 1 code Road Name Length Priority tion Effective | Treat- |Tentative Treat- | Actual
(km) | Score | cyp | AADT | GC | RM [others| Period | segment | Length ment Cost Year | Segment| ment Cost
(km) Type (LT) Type (LT)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Periodic Maintenance (Structure)

Traffic Volume Connectivity

Proposed Maintenance Program

Last Maintenance Operation

Total | Total (Nos.) (Nos.) on Proposed Chainage
Road -
SL Code Road Name Length | Priority S S Tentative Actual
(km) | Score | cyp | AADT| GC | RM | Others| Chainage _It_ruc;t. ([:\)n Cost Year Tre_?tn:eent Cost
yp (L yp (L
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
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. . Periodic Maintenance | Rehabi Over/Un
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bs Re-Seal Over lay Re-hab. Structure | Emergency
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2 |AjgWita 2/(2009, 2014) 1/(3075)
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Rapid Road Condition Survey

Name of District: Name of Road : Total Road Length: Surveyed By:
Name of Upazila: Road ID No. & Type : Average Width of Road: Date:
] Length (km) > km| km
Road
Element | Damage Type | - Severity +250 +500| Total Extent +750 +000| Total Extent +250 +500| Total Extent +750 +000] Total Extent Remarks
Pothole |5 Low
[
Area (sqgm)| o High
Crack ES Low
Area (sqgm)| = High
2 Depression % Low
< |Area(sgm)| o High
[
g
IS Edge £ Low
8 Failure §
Area (sgm) High
Ravelled/ s Low|
Delamination | &
Area (sqm) e High
. Low
Rutting %
Area (sgm) | High
Hard Shoulder,
loss of g Low
materials | & ]
Volume (cum) High
]
%) Low Earth s Low
Fo] Shoulder &
8 Volume (cum) e High
o
Protection
Work s Low
o
Linear meter| & )
(m) High

Low : Repair normally possible with a single layer
High : Repair normally done with multiple layers
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LOCAL GOVERNMENT ENGINEERING DEPARTMENT
Roughness Data Collection Form

DISTRICT: UPAZILA:
Road Code : Road Type : Total Length :
Road Name:
Survey Date : Surveyed By : Designation Vehicle Reg. No:
Seq. SL Chainage Segment Segment Bump Count Remarks
No From To Length { m ) | Surface Type
1 0 500 500 BC
2 500 1000 500 BC
3 1000 1500 500 BC
+ 1500 2000 500 BC
5 2000 2500 500 BC
6 2500 3000 500 BC
7 3000 3500 500 BC
8 3500 4000 500 BC
9 4000 4500 500 BC
10 4500 5000 500 BC
11 5000 5500 500 BC
12 5500 5900 400 BC
Road Code : Road Type : Total Length :
Road Name:
Survey Date : Surveyed By : Designation Vehicle Reg. No:
Seq. SL Chainage Segment Segment Bump Count Remarks
Mo From To Length ( m ) | Surface Type
1 0 500 500 BC
2 500 1000 500 BC
3 1000 1500 500 BC
-+ 1500 2000 500 BC
5 2000 2500 500 BC
6 2500 3000 500 BC
7 3000 3500 500 BC
8 3500 3750 250 BC
9 3750 5570 1820 Earthen
10 5570 6000 430 BC




POINTS VALUE FOR PRIORITY RANKING
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LOCAL GOVERNMENT ENGINEERING DEPARTMENT

District: Upazila:
Road Code: Road Name:
Group Description Rating Score
Upazila Road 12
Classification Union Road 6
Village Road 3
Fully BC 12
BC + HBB/Other Pavement (Fully Paved) 10
Surface Type
Fully HBB/Other Pavement 6
BC + HBB/Other Pavement + Earthen 3
Nil Gaps 12
Gaps Minor Gaps (upto 50m total) 6
Major Gaps 3
CvD 0-50 0
) CvD 51-100 30
Traﬁ('g\\//g)'“me CVD 101-200 40
CvD 201-300 50
CVD 300+ 100
Fund Source Donor Funded 12
Markets Growth Center 12
(Per No.) Rural Market 6
Hospitals Upazila/Union Health Complex 6
(Per No.) Private Clinic/Community Clinic/Non-Govt. Hospitals 3
Social Centers Union Parishad Office 9
(Per No.) Other Public Center 3
Educational College 2
(Per No.) Sgcondary School 6
Primary School/Madrasha 3
Large Indust 9
Industry Megium Indur:try 6
(Per No.)
Small Industry 3
Total Points Scored:
Signature Signature (Checked by)

Sub-Asstt. Engineer Upazila Engineer
Date: Date:




LOCAL GOVERNMENT ENGINEERING DEFARTMENT

Detailed Road Condition Survey {DRCS)
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Road Rame and Category Road 10 Ko Eurlaoe Typa Sorveyed By
Ral. to Znsrting Point Tol Lergih Arpee Wi e Dt
Chrairage Fotholes Cracks Copression Edge Failure FRavel! Delamination Rutling Hard 5 hobdhes- Lo Earth Shoulder- Lo Proteodan ok Husarks
- - - Laasggth (m) 2 Larggis {rrif 3 Lanegth [ X Lampth [rm) X Lasgth §=| % Laiggth =) ¥
S [ ] Dasth [ E:ii;l_u:l:u Wt = Ei:::.'ll..l:m: Crapth (==] EII:-'.’“I:::". Dl [rrmy EI:_:";;I":I_I Duadh [ ;_‘:ull_' [ Diapth (rmss | Wisimai fo=| | Dsasth (rrm) Ei::lﬁ.ll- e Dt {rm==] Trps Lisani [
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LGED BRIDGE / CULVERT INSPECTION REPORT FORM I Form !l SCs-1
1 ILocatIon
IDivision District |Upazi|a |
|Road ID Road Name
Structure 1D IChainage {km) I
2 |Structure Type & x)
| Box Culvert RCC Bridge Bailey with Steel Deck
Slab Culvert RCC Girder Bridge Truss with Steel Deck
Arch Masonry PC Girder Bridge Truss with RCC Slab
3 [Superstructure Details (Specify)
INo. of Spanf-Boxes Span Length (m) Fotal Length (m)
INo. of Beams Year of Construction E | A Load Restriction (Tans)
Width (m) Carriageway Sidewalk
\Wearing Surface (w' ®) Bitumen Concrete | Nil
| Railing Type (v x)  |RCC Post & Rail RCC Salid Masonry Steel Nil
Substructure | Material (% x) Type (v x) Weep
Details RCC | Steel Masonry Solid | Spill through
Abutment
| Pier/Box wall
Wing Wall
: i Not Known
5 |Foundation Type (v x) APutment Open Piled Well
Pier Open Piled Well Not Known
6 |Abutment Protection Existing (\  x) | Approach Drainage Existing (v X) |
7 Observation Element
/ Road . Deck RCC Piers/
(v x) Approaches Railing| Truss Sab | Girder Abutment| po \alls Wing Walls
Scouring
||Leaning/
Tilting
Settlement
Obstruction
Cracks
Concrete Spilling

Damaged or

Missing Sections
IMissing Bolts

) . . W or X
Mote: All tick boxes to be completed as indicated with
(yes) (no)
All specify boxes to be completed with required details or dimentions in metres
Yes || No
Inspected by Date

Full name / designation
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LGED BRIDGE/ CULVERT MAINTENANCE AND REHABILITATION ASSESSMENT Form : SCS-2

1 ||.oc.mon

|Division District |U|Jazi|a |

|Road ID

Road Name

Structure D |Chainage (km) |

2 |SUMMARY OF PROPOSED MAINTENANCE/ REHABILITATION WORKS

Repair Replace / New

Element Remarks

Approaches

Guide Posts

Slope Protection

Toe Wall

|Railing

Sidewalk

|Deck

Concrete Beam

Steel Beam

Truss

|Bailey

Abutment

|Pier

Wing Wall

|Pier Cap

IBear'ng Seat

IBear'ng

IExpansion Joint

IPiIe Cap

| Foundation Protection

3 |SUMMARY OF OVERALL BRIDGE CONDITION

Category

Condition

Recommended by
Name & Signature

Accepted by
Mame & Signature

1

Structure is satisfactory

2 Structure requires repair of some members

3 Structure requires replacement of some members

4 Structure requires total replacement

5 Structure is in danger of imminent collapse




Local Government Engineering Department

DAILY TRAFFIC COUNT (12 Hours From 8am to 8pm)
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Attachment: 3.6

DISTRICT: UPAZILA:
Road Code Road Type Road Name Surveyed By
Survey Date Hat Diay (¥/M) |N-:|n-|-lnt Dy (/M) | Counting Station Dwe=signation
Viehicle Name Drescription Time
P B am | 10 am 12 pm 2 pam 4 pm G pm 8 pm TOTAL

VYehicle Type: Motari

sed

Truck Medium Two or Three Axle Rigid
{=3.5 ton payload)

Truck Light Two Axle Rigid {<3.5 ton
payload)

Bars Heavy >40 Seats and =36 Feet
Chassis

Bus Mini 1630 Seats and <36 Feet
Chassis

Bars Light =16 Seats

Litility Landrover/Jeap type Viehice

Delivery Viehicle Panel Van, Pickup Truck

Car All Saloon Cars and Taxis

Auto Rickshaw All Three Wheeled Motorised
‘ehicles

Tempo All Three Wheeled Motorised
‘ehicles

Motoroyde All Two Wheeled Motorised

‘ehicles:

Yehicle Type: Non-Motorised

Bicyde All Two Wheeled Mon-
Maotorised Vehices

Rickshaw Three Wheeled Passenger
Ron-Motorised Vehicles

Rickshaw Van Three Wheeled Cargo Non-
Maotorised Vehices

Animal Cart All Amimal Carts and Human

Drraven/Push Carts
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LOCAL GOVERNMENT ENGINEERING DEPARTMENT
RURAL ROAD AND CULVERT MAINTENANCE PROGRAMME

TECHNICAL REPORT

DISTRICT:  UPAZILA: : Road ID No:
NAME OF SCHEME/ ROAD:

LOCATION OF WORK: ch. to ch. : LENGTH: Km/ SPAN: m

1. Description of the scheme (road/structur) :

2. Importance of the scheme (in terms of socio-economic benefit) :

Priority Rank (score according to Form 3.3) :

Year of Construction : Source of Fund :

Previous Maintenance Operations with Years (if there were any) :

5. Details of the Condition (according to surface type in case of road) :

6. Proposed Maintenance Action :

7. Justifications for the Incidental work if any (Earth work/Carted Earth work/Palisading):

(Attach photograph, diagram, additional description, etc. as per requirement)

8. Clarification about Salvaged Materials from the Scheme (if any):

Singnature Singnature Singnature
Upazila Engineer Assistant Engineer (Maint.) Executive Engineer
Date : Date : Date :
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STRIP PLANTATION MODEL
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Specification

Supplying specified seedlings of min™ 1 meter height from different nursery including
carrying the same to the work site and preparing plants bed by digging earth etc. all
complete including supplying of 1.5 meter long bamboo split, sharpening one end of the
same and placing it into the ground upto 500mm depth and also tying the plants with jute
rope etc. all complete including supplying and applying fertilizer @50gm NPK and 2kg
manure (decomposed cow dung) for each plants as per direction of the E-in-C.
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Appendix C: Formats and Guidance Notes on Preparations of Procurement Plan.

Procurement Planning for Development Projects / Programmes

This part identifies the packages for goods, works and services that are required under the
development project. It identifies each procurement item, giving it a unigue code and
considers the expected cost of the item (as per the PP/TAPP) and the anticipated dates when

the key elements of the procurement item will be supplied.

A separate Schedule, completed as shown below, should be provided for Goods, Works and

Services.

Sl | Activity 7t Notess: iR g

NO el t SR - S R T A rae s e U e o el

1 Serial Number In ascending numerical order. (e.g. G1, G2, G3, etc)

2 Package Number Unique identifier for the procurement item. This could be confined
with a project number if so wished.
e.g. Q876/G1: would be project number Q876, item G1 (Goods)

3 Description of Brief description of the procurement items required in guantifiable

Contract terms.

4/5 | Unitf Quantity The unit of supply. {e.g. 1, set, group, etc)
The quantity of the unit required (e.g. 1,2,3 elc)

817 | Procurement Method & | Procurement Method (e.g. Open tendering OTM; Restricted

Source of Funds tendering RTM, Direct Procurement DP, etc.

Source of Funds (e.g. Government (GoB) of Development Partner
(IDA, ADB, EU etc)

8 Procuring Entity Name here the actual procuring entity (under the HOPE)
responsible for procuring the items.

9 Estimated cost in Tk Express the anticipated cast in Taka (Lakh) as per the PP/TAPP.
e.g. 50 Lakh would be “50°, 1 crore 50 lakh would be “150

— | Indicative Dates : These are the three key dates of any procurement activity, the date

at which the Procuring Entity invites Tenders, the date at which a
Contract is actually signed and the date of completion of the
Contract.

10 | Invitation for Tender State the anticipated date when the Advertisement will be placed
and when the Tender Document will be ready for issue.

11 | Signing of Contract State the anticipated date when the Contract will be signed.

12 | Completion of Contract State the anticipated date when the Contract will be completed,

excluding any warranty period or defects liability period.




PROCUREMENT PLAN FOR DEVELOPMENT PROJECTS /| PROGRAMMES

(FOR FULL PROJECT PERIOD)

(a) Name of Project:

(c) Ministry / Division
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(b) Project Cost (in Tk. Lakh) Total: (d) Head of Procuring Entity [
GoB: or Implementing Agency
GOODS PROCUREMENT PA: NO THRESHOLD LEVELS
Procurement
2l EREia Description of Procurement Item Unit Quantity | Method & i Procuring Entity k. Gost i Indicative dates
No. No, Funds Tk. (Lakh)
(NCTACT))
Inyitation for Signing of Completion
(s D ERS THER) Tender Contract of Contract
1 2 3 4 L] ] 7 8 9 10 11 12

Total Value of Goods Procureameant
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LOCAL GOVERNMENT ENGINEERING DEPARTMENT
Deflection Data Collection Form

District: Upazila:
Road Code: Road Type: Total Length:
Road Name:
Survey Period: Surveyed By: Designation:
Chainage Reading Remarks Chainage Reading Remarks
Initial Final Initial Final
(0.01mm) | (0.01mm) (0.01mm) | (0.01mm)




Appendix-3, Page-62
Attachment: 3.11

LOCAL GOVERNMENT ENGINEERING DEPARTMENT

Road Line Diagram (Example)

[1. District [:] JESSCRE | 2. Upazila |:| JESSORE-S | [3.AADT [:] 3678 | [4. Road Code [:] 241472002 |
|5. Road Name | z |Jessore-Potengali-KayemkhoIa GC Rd. | |6. Total Length (km) | :I 14.38 |
7. Surface Type Line Diagram:
BC l BC |
Om 1000m 14380m
8. Present Condition Line Diagram:
om 500m 1000m 1500m 2000m

IRI : 7.2 IRI 5.7 IRI : 5.9 IRI : 5.5

Pothole (sgm) : 0.0 Pothole (sgm) 0.0 Pothole (sgm) : 3.0 Pothole (sgm) : 4.0

Depression {(sqm) | : 0.0 Depression (sgm) 0.0 Depression {(sqm) | : 0.0 Depression (sgm) 50.0

Cracks (sgm) : 0.0 Cracks (sgm) 0.0 Cracks (sgm) : 0.0 Cracks (sgm) : 0.0

Ravelling (sgm) : 0.0 Ravelling (sgm) 0.0 Ravelling (sgm) ; 0.0 Ravelling (sgm) : 375.0

Rutting Area (sgm)| : 0.0 Rutting Area (sgm) 0.0 Rutting Area (sqm)| : 0.0 Rutting Area (sgm) | : 0.0

Edge Failure (sgm)| : 0.0 Edge Failure {sqm) 0.0 Edge Failure {sgm) 20.0 Edge Failure (sgm) 12.0

Total (sqm) z 0.0 Total (sqm) 0.0 Total (sqm) 23.0 Total (sqm) 441.0

9. Technical Specification of Existing Pavement [Only for the

Required]:

portion where Maintenance (Overlay Rehabilitation)
Chainage Layer
(m) Base Sub-Base 15G Subgrade
(mm) (mm) (mm) CBR (%)
200 140 150 150 8.00
1000 150 150 150 8.00

10. Last Maintenance History:

Year Chainage (m) Maintenance Type Source of Fund
From To
1998-99 1000 2000 PM (Re-Seal) RDP-18
2002-03 1000 2000 PM (Overlay) Greater Jessore
2003-04 1402 2000 PM (Overlay) GoB Maint.
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Traffic Analysis and Pavement Design

Traffic analysis and pavement design have been made on the basis of ROAD NOTE-31 (TRL,
U.K., 1993 version), reports on ROAD MATERIALS & STANDARD STUDY BANGLADESH (June,
1994), and literature from INDIAN ROAD CONGRESS (IRC).

Cumulative Standard Axle Determination:

In the design method ROAD NOTE-31 (TRL, UK, 1993), the traffic is defined in terms of the
cumulative number of standard axles (8160 kg) to be carried during the design life of the road. It is
well recognized that the structural damage caused by a vehicle depends on the axle load it
imposes on the road, and the equivalent axle loads actually applied to a pavement. For the
purpose of structural design of road pavement, cars and similar sized vehicles can be ignored and
only the total number and the axle loadings of the heavy vehicle that use the road during its design
life need to be considered. In this context, heavy vehicles are defined as those having a unladen
weight of 3000 kg or more.

Axle Load, in Kg
8160

45
NOTE: Equivalent Factor, EF = [ j , used for converting axle load of different

vehicles to a common unit.

According to Axle Load Survey of Bangladesh (RMSS Report), only Truck, Bus and Minibus to be
considered for road design purpose. On the basis of the analysis of axisting data and further data
collected by RMSS, the following recommendations are made for Equivalent Standard Axles
(ESA) for Upazila Roads (Feeder) :

From RMSS, Vol IX B,

EF of Axle load for Bus for All Upazila Roads of Bangladesh — 0.5
of Axle load for Bus for pazila Roads of Banglades Axle Load Survey Results

EF of Axle load for Truck for All Upazila Roads of Bangladesh — 1.0
EF of Axle load for Minibus for All Upazila Roads of Bangladesh — 0.2

Growth Rate: An estimate of likely growth rate can be obtained by studying the past trends in
traffic growth. According to Indian Road Congress (IRC-37-1984), if adequate data is not available,
then an average value of 7.5 percent may be adopted for rural routes. However according to Road
Design Standard of Rural Road, 2005, 5% growth rate per annum has been considered.

Design Life: It is considered appropriate that roads in rural areas should be designed for a life of
10 to 15 years but provision must be made in the design for progressive strengthening of the road.
Arterial roads should normally be designed for 15 years life and other for 10 years. Urban roads
may, however, be designed for a longer life based on judgment and depending on the rate of
growth of the traffic expected.

According LGED’s Road Design Standard of Rural Road, Pavement Design Life has been
considered as 10 years for all rural roads.

Cumulative Standard Axle for different category of Traffic (Trucks, Bus, Minibus)

This is calculated using the following formula for the design period and assumed annual growth
rate, as shown below:
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n
(“1(20) ~1
ESA =365 X AADT X EF X ~—— %

100

csa= Y ESA (for all heavy vehicle types)

Where, ESA = Cumulative Standard Axles, for each type of vehicle (Truck, Bus,
Minibus), in one direction, in design life
AADT = Average Annual Daily Traffic for Vehicle Type at year of opening
EF = Equivalent Factor of Average Equivalent Standard Axle for Vehicle
Type (from axle-load- survey of the particular country/area)
r = Growth Rate, in percentage
n = Design Period, in year
CSA = Cumulative Standard Axles for All Heavy Vehicle

NOTE: Total No. of Cumulative Standard Axles is expressed in Million Standard Axles or MSA
(dividing the Total by 10°).

Design Cumulative Standard Axle Determination:

For a single-Lane road (3.7 m wide), Traffic tends to be more channelised on single lane roads
than on a two lane road. To allow this concentration of wheel load repetitions, the Design
Cumulative Standard Axle should be based on the highest total number of commercial vehicles
per day from either of two directions multiplied by 2 (two).

In case of a Double Lane road, the Design Cumulative Standard Axle is based on the total number
of commercial vehicles per day in both directions.
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Traffic Analysis & Flexible Pavement Design Format

Road Type: UPAZILA ROAD Road Code: 333302001

Road Name: Joydebpur — Pubali Road

Survey Date [Hat Day]: 06-Mar-2006 Survey Date [Non-Hat Day]: 07-Mar-2006
Counting Station: Pubali Basugaon Rail Crossing

Surveyed By: A F M Faridur Rahman Designation: SAE CvVD: 167 AADT: 1096
Motorized Vehicle
Name of Vehicle Traffic Count WADT Hourly Monthly | AADT | Compos
Hat Non- | [(2x2)+( | Multiplier | Multiplier | (4x5x6) | ition %
Day Hat 3x5)]/7 (HM) (MM)
Day
1 2 3 4 5 6 7 8
Truck Medium 25 20 21 1.15 1.09 26 4.52
Truck Light 50 35 39 1.15 1.09 49 8.52
Bus Heavy 30 25 11 1.1 1.16 33 5.74
Bus Mini 60 40 46 1.1 1.16 59 10.26
Bus Light 50 30 36 1.1 1.16 46 8.00
Utility 15 3 6 1.1 1 7 1.22
Delivery Vehicle 59 48 51 1.1 1.16 65 11.30
Car 15 3 6 1.1 1 7 1.22
Auto Rickshaw 0 0 0 1.1 1.03 0 0
Tempo 160 80 103 1.1 1.03 117 20.35
Motor Cycle 185 115 135 1.15 1.07 166 28.87
Total 634 384 454 575 100
Non-Motorized Vehicle
Name of Vehicle Traffic Count WADT Hourly Monthly | AADT | Compos
Hat Non- | [(2x2)+( | Multiplier | Multiplier | (4x5x6) | ition %
Day Hat 3x5)1/7 (HM) (MM)
Day
1 2 3 4 5 6 7 8
Bicycle 115 110 111 1.15 1.04 133 25.53
Rickshaw 180 172 174 1.15 1.35 270 51.82
Rickshaw Van 92 85 87 1.15 1.18 118 22.65
Animal Cart 0 0 0 1.1 1.31 0 0
Total 387 367 372 521 100
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Cumulative Traffic Analysis (onewa

N—"

Vehicle Type Av. Equivalent | Growth Design Cumulative Standard Axle
(Only Truck, | Annual Factor of Rate Life (each type vehicle)
Bus, Daily Equivalent
MiniBus) Traffic Standard r 365 x AADT x ESA x
(AADT), Axle n n
oneway (Upazila (1+ rj -1
Road) 100
r
EF 100
Truck 26 1 119364
Medium 5% 10 Year
Truck Light 49 0.5 Assumed | Assumed 112477
Bus Heavy 33 0.5 75750
Bus Mini 59 0.2 54172
Other Negligible Negligible
Vehicle
361763

Equivalent Standard Axles are as per RMSS Recommendation (Vol IXB, Axle Load Survey
Results, June-1994) for Upazila Roads (former Feeder Road). Accordingly only four types of
vehicles are to be considered.

NOTE: For Sinle-Lane Roads, Traffic is more channelised than on two lane roads. To allow for this
concentration of wheel load repetition the design should be based on the Total No. of cumulative
ESA in both directions multiplied by Two (according to ROAD NOTE-31 & IRC).

Therefore, for single-lane road, Design Cumulative Standard Axle = 0.36 x 2 = 0.72 million
Hence, Traffic Class = T3 (as per ROAD NOTE-31, of TRL/UK, 1993)

If Sub-grade CBR (found from Lab Test) is 3.2%, so Type S, (as per ROAD NOTE-31, of TRL/UK,
1993)

Pavement Structure Recommended (from chart-1 & 3 of ROAD NOTE-31, of TRL/UK, 1993)
for Granular Road base & T3/S, Category are:

175mm Sub-Base + 200mm Base + Surface Dressing

or 175mm Sub-Base + 175mm Base + 25mm Carpeting + 7mm Seal Coat
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Traffic classes Subgrade strength classes
{(10%*asa) (CBR%)

T = < 0.3

T2= 0.3-0.7 1= 2

T3= 0.7-1.5 S2= 3,4

T4= 1.5-3.0 S3= 5 -7

T5 = 3.0-6.0 S4= B -14

T6= 6.0-10 S6= 165-29

T7= 10 -17 S6= 30+

T8 = 17 -30

N

KEY TO STRUCTURAL CATALOGUE

Material Definitions

Double surface dressing

Flexible bituminous surface

Bituminous surface
(Usually a wearing course, WC, and a basecourse, BC)

Bituminous roadbase, RB

Granular roadbase, GB1 - GB3

Granular sub-base, GS

Granular capping layer or selected subgrade fill, GC

Cement or lime-stabilised roadbase 1, CB1

Cement or lime-stabilised roadbase 2, CBE2

Cement or lime-stabilised sub-base, CS
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CHART 1

GRANULAR ROADBASE f SURFACE DRESSING

T3

T4

T6

17

T8
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175
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325%*

1300

52

sD
225

300%

200
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5D
200

sD
225

275

3s0*

54

5D
180

= 12

- S0
225

sD
2 250

175

150

Mota:

2

*

W S D
226

sD
2560

Up to 100mm of sub-base may be substitutad with salacted fill provided the sub-base

i not reduced to less than the roadbase thickness or 200mm whichever is the greater.
The substitution ratic of sub-base to selected fill is 25mm : 32Zmm.

A ceament or lime-stabilised sub-base may also be used.
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CHART 2 GRANULAR ROADBASE !/ SEMI-STRUCTURAL SURFACE

T T2 T3 T4 T5 T6 T7 T8
50

51 175

200

‘{300 | 300 || . {300 ].  |300

52
S3
54
S5
s6 §
Note: 1 Up to 100mm of sub-base may be substituted with selected fill provided the sub-base

2 A cement or lime-stabilised sub-base may also be used.

is not reduced to less than the roadbase thickness or 200mm whichaver is the greater,
The substitution ratio of sub-base to selected fill is 26mm : 32mm.
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(This contract agreement must be completed in the Non-Judicial stamp)

Contract Agreement for Routine Off-pavement Maintenance by Labour Contracting Society (LCS) in
LGED Roads

1% Party : Upazila Engineer, Local Government Engineering Department,
Upazila, District.
Hereinafter designated as the 1st Party represented by the Upazila Engineer.

2" Party : Ms. , LCS Chairperson,
Ms. , LCS Secretary,
Address

Hereinafter designated as the 2™ Party.

This contract agreement is signed between above mentioned 1% & 2" party on for
routine off-pavement maintenance work of the road mentioned below under the following terms and
condition:

Schedule:

Name of Road : I.D:

Total Length: km. From: km: To: km
Estimated cost: Tk Contract Period From: To:

Upazila: District:

Terms and Conditions:

1 The following activities shall have to be carried out by the second party as per schedule
mentioned above under the guidance and instructions of the first party within the estimated cost and
the entire amount shall be utilized for routine off-pavement maintenance activities and not for any
other purpose:

a) maintain shoulders to its proper width with respect to road type (UZR/UNR) including
maintenance of 5% cross-fall with the help of wooden shoulder board to facilitate drainage

b) repair rain cuts and ghogs in shoulders and slopes

c) maintain cambers and repair surface defects in case of earth roads

d) clear and keep clean all weep-holes, drainage outlets and road-side ditches

e) clear and keep clean all culverts, especially inlets and outlets

f) Re-placing turf on the side slopes of road

g) care taking roadside tree plantations

h) cut back overhanging branches or other vegetation

i) stockpile suitable materials on shoulder for use during rainy season.
2 The names of the Chairperson and the Secretary of the group with other relevant information
must be written clearly on sign-boards displayed at the starting and finishing end of the road. The

maintenance workers must also exhibit a flag showing the LGED symbol when they are at work so
that they can be easily identified.
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3 The LCS will open a bank account in the name of the group to be jointly operated by the
chairman and the secretary. All payments to LCS shall be transferred in this bank account through
account payee cheque and never in cash.

4 The Upazila Engineer will ensure monthly payments to the LCS within 7th of each month
subject to satisfactory performance of routine maintenance tasks. The concerned SAE of each
Upazila will prepare monthly bill after inspecting the physical condition of each section of the road.
The monthly bill shall not exceed the wages for the total working days in the particular month.

5 If any damage/ defects are found unattended or unsatisfactory work due to negligence of
workers, those particular labourers will not be paid until the tasks have been completed
satisfactorily. If the labourers continue to show negligence and do not improve their performance
after receiving repeated instructions from the supervising staff, then the Upazila Engineer will
replace the workers/ group with the new labourers/ group.

6 Wages to the individual workers will be paid by the LCS Chairperson and the secretary in
presence of Community Organiser and Supervisor and submit the adjustment of the same to the
Upazila Engineer in each month.

7 We put our signature / left thumb impression (LTI) on this agreement in good faith and free
will.

Signature and seal of Upazila Engineer e

Signature / LTI of chairperson of LCS

Signature / LTI of Secretary of LCS oo
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WOODEN SHOULDER BOARD
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PRODUCTION OF TWO SHOULDER BOARDS
ONE STANDARD PLANK OF

All dimensions in

0 100 200 300 400 500 mm

SCALE

Approximate Cost of Wooden Shoulder Board (Each):

ltem Quantity Unit Rate Total
Timber (Sundari/Garzan) 0.0045 cum 25000.00 112.50
Carpenter 0.25 day 150.00 37.50
Nails/Spikes etc. 0.25 kg 40.00 10.00
Paint 0.50 liter 140.00 70.00
Sprit level 1| each
Total :




Quarterly Savings Statement of LCS Workers engaged in Off-Pavement Routine Maintenance
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Local Government Engineering Department
Rural Road and Culvert Maintenance Program

District: Period: to
Sl | Upazila | Road Road Name Length Name of the Date of Name of | Savings Savings | Total Remarks
No Code (Km) Crew Contract | Bank with | upto last under Savings

SB A/C quarter current to date
No quarter
1 3 4 5 6 7 8 9 10 11=9+10 12
Note : 1% Quarter : January - March
2" Quarter : April - June
3" Quarter : July - September
4™ Quarter : October - December
Checked By Executive Engineer
Date:

Prepared By

Assistant Engineer

Date :
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[ For Register ]

Daily Work Register of Routine Maintenance Work Carried cut by Female Workers

......................................... Upazila:.........ccooovneeeeeeeeeee.Monthe
Road Name:......cooiiiiiiiecicee e e sra e RO Lengths km
Total No. of workers:....................Group NO.:......cecvvenenn No. of workers under this Group:...................
Location of Work work Quantity of work done
Date . Chama?e Code | Lengtn Width H[;a;%?r:,-" Quantity Remarks
rom.........to....... {m) (n]:] (rn} {m2lllrn.|3)
1_

Total=

(1) Cutting shoulder at 5% slape (2) Filling low, depressed shoulder at 5% slope (3) Cutting/ clearing drain (4) Ditch repair (Rat hole/ Rain-cut/ side slope)

(5) Removal of jungles at shoulder & Slope (6) Removal of weads from abutment and wing walls (7) Removal of debris at the inlet/ outlet of bridge/culvert
(8) Caretaking of planted trees (9) Turfing (10) Stock Piling earth at road shoulder
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[Monthlyr Report l-'orm]

Monthly Statement of Routine Maintenance Work Carried out by Female Workers

District:.......cooooieeeeeeeeUpazila Month:.......cooovveeeiii

Location of | #c©™ [ Quantity of work done under respective work Code
Work tength | (1) | () [ 3 | @ | &) [ ®) [ ] ® ] © |10

Remarks

31- -

Total=

(1) Cutling shoulder al 5% slape (2) Filing low! depressed shoulder at 5% slope (3) Culling! clearing drain (4) Ditch reparr (Ral hole/ Rain-cull side slope)
(5) Reroval of jungles al shoulder & Slope (6) Remaval of weads from abulment and wing walls (7) Removal of debris at the inlet oullet of bridge/culvert
(8) Caretaking of planted trees (9) Turfing (10) Stock Piling earth al road shoulder

Signature Signature Signature Signature
Supervisor Community Organizer SAE (Maint.) Upazila Engineer
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Monthly Work Plan

Routine Off-pavement Maintenance by LCS Workers

District: ......ccovviiiiii Upazila: ..........c.cooeev e, Month: ...,
RO NAIME: ..o e e e e e e e e e e e Road Length: ....... km
Total No. of WOrkers: ........c.coovviiiiiiiiiiee e, Group NO: ..o

Date Location of Work | Length " Work Type (as per description below) Remarks

"Work Type: Cutting shoulders at 5% slope (2) Filling low/ depressed shoulders (3) Cutting/ clearing
drains (4) Ditch filling (rain cut, rat hole, etc) (5) Removal of jungles from shoulders (6) Removal of
wide from abutment/ wing walls (7) Removal of debris from in-let/ out-let of bridges/ culverts (8)
Caretaking of planted trees (9) Turfing (10) Stock piling of earth at road shoulders

Signature

Supervisor's Name: ....................
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(This contract agreement must be completed in the Non-Judicial stamp)

Contract Agreement of Maintenance Supervisor of Labour Contracting Society for Routine Off-
pavement Maintenance

1% Party : Upazila Engineer, Local Government Engineering Department,

Upazila, District.
Hereinafter designated as the 1st Party represented by the Upazila Engineer.

2" Party : Mr./Mrs. , Maintenance Sardar/

Supervisor, Address
Hereinafter designated as the 2" Party.

This contract agreement is signed between above mentioned 1% & 2™ party for supervision of off-

pavement maintenance work of

road at chainage Km to Km by length person system through labour
contracting society according to following terms and condition :

1.

2" party will be responsible to supervise labourers engaged in routine maintenance of aforesaid
road. 2™ party shall ensure proper maintenance of following activities that should be included
under routine maintenance.

a) 2" party shall identify the type of maintenance activity to be done on different segment of the
road and get the job done accordingly.

b) 2" party shall maintain a register so that SAE(Maint), UE & XEN might have the scope of
verifying the inscribed information while visiting the site.

c) 2" party shall inform the labourers of the weekly work schedule.

d) If any problem arise regarding maintenance work, 2™ party shall inform it to Work Assistant
or Sub Assistant Engineer(Maint) or if needed to the Upazila Engineer.

e) 2" party shall maintain a congenial atmosphere in the team and shall create a favourable
condition to resolve any problem evolved.

f) 2" party shall always maintain coordination with 1% party and other officials/ staffs.

2" party shall ensure carrying LGED flags by the maintenance labourers wherever they will be
working under him.

2" party shall not be paid any allowance except Tk. 60/= as consolidated daily wage.

If deviations are observed or progress of work is not found satisfactory due to negligence to duty
of labourers, 2" party shall notify 1% party in writing mentioning that the payment to workers of
concern road length will not be made.

If any labourer remains absent due to iliness, a replacement must be made temporarily so that
work does not get hampered, since caretaking of trees is included under routine maintenance
work. No worker should be allowed to remain absent from work without valid and acceptable
reasons.

1% party shall pay the last month’s bill of maintenance labourers and sardar/ supervisor within 1%
week of every month upon satisfactory performance. Amount of payment shall in no way be
more than the total assigned workdays wages.

2" party shall be compelled to carryout the responsibilities assigned upon him as per above
agreement and he shall also be compelled to abide by any action taken against him for violating
rules and regulation without taking shelter to law.
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Form: 4.6

This contract agreement is signed on the day of ..................ooei i, in presence of the
undersigned witnesses complying with the above terms and conditions.

1% Party 2" party

Signature & Seal Signature/ thumb impression
of Of

Upazila Engineer Maintenance Supervisor
Date : / / Date : / /
Witnesses :

1. Name: Signature :

2. Name: Signature :

3. Name: Signature :
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Formt: 5.1
MONTHLY PROGRESS REPORT FOR ROUTIME MAINT. (OFF-PAVE)
Rural Road and Culvert Maintenance Programme
LOCAL GOVERNMENT ENGINEERING DEPARTMENT

Diistirct Fin-Year :
Furd &llocation (Tk.)
Estimested Cost (Th.) H Reporting Month
Up-to-Ciate Expendiure {TE.) Reeporting Date

SL Marme of Schermne Effective GraEms Ma of Mame of Supervisor TOTAL T af Fo of TOTAL Employrnent Firancial Progress

e [Fioad Ciode] Ricad Estimated | Length T of Tres Tras Employment|  (Parson-

Length Cost (TE.) | Parson Tree Plarted i | Survived fPersan- Caws] in Uf;’:rz" F.IELLI;:.I'IHIIQ Remarks
Flanted | Reparting Days=) Repurting [Ty Manth {Tk.}
Manth Marth
1 2 3 i 5 [ 8 -] 10 i 12 13 ]

DISTRICT TOTAL :
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Form: 5.2
PHYSICAL AND FINAMCIAL MONTHLY PROGRESS REPORT (Other than OFF-PAVE])
Rural Road and Culvert Maintenance Programme
LOCAL GOVERNMENT ENGINEERING DEPARTMENT
Distinct .
Furd Allecation (Tk.) Fin-Year :
Estimated Cost [Tk} : Reporting Morth -
Salvage Cost [Tk} :
Re Crate:

Coantract Walus (TR portng
Payable fo Contractor (TE.)
Up-to-Ciate Experc#ure [Tk
5L Marne of Scheme Effec- Structure Grass Salvage Contract fimaunt Name of Cantractor | Date of | Dete of Actual E"_":_IT" Fhy. Progress Financial Progress
o (Upazla) tive Estirmated | Cost (TE.) Aumaunt Payable to Signing Comple- | Date of Pers Ugio | Upto | Upto Pre. Upio Fe=rnarks

[Rioad Code] Road | Mo | Span | Cest [Tk [Tk.} Cantrachar af tion of | Comple- E"m Pri. |Report-|  Marth Reporting

Length i) ) Contract | Comtract | ton |0 Pomh | b | T | Mo (T
[37] L55)

1 2 £ i 5 i 7 8 a 10 11 1z 12 L4 L5 1 17 1= 19

DISTRICT TOTAL :
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Form: 5.3
PHYSICAL AND FINANCIAL CLOSURE REPORT
Rural Road and Culvert Maintenance Programme
LOCAL GOVERNMENT ENGINEERING DEPARTMENT
Distirct .
Fure Alioeation (Tk.) Fin-Year :
Estimisted Cost [Tk} Reperting Merith -
Salvage Cost [Tk} :
Reporting Dt
Cantract Walue (T} : mpermg T
Fayable to Comtractor (Tk.) @
Up-to-Diste Expenditure (Tk.) :
Structure
5L Mame of Schene Effec- Grass Calvage | Contract | AN p e of | Stert | Dateor | Revme | Acuel |Actusipats | phy. Final Bil
o (Uipazila) e s Estimated | Cost(Tk) | fmogrt  [FEEHED0 ) copnine | Dateas | Comple- | Dateof | Date of of Frog. Aemcunt Remarks
[Raad Cods] Road | RE]SEAM e M) [me) |Contractar per WO | fionas | Comple-|  Stat | Completion | (o) (Th.}
Lenqﬂ'u [mj T;J] Dﬂ"l."."':} Hion
a-J
1 2 3 i 5 i ¥ B a 1 11 Iz 13 1 15 1 Lr 18

DISTRICT TOTAL :
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Sample Copy

LGED Maintenance Program FY 2009-2010: Summary Status Report
District : Rangpur

In Taka As on 31 May, 2010
Component s | estornot cost |7 msmsamt L onagees oap] Amountspant | amount nequres | memaric
GOB MAINT.
A. CARRIED OVER [2008-2009]
Road 5 3,623,134 3,623,134 100% 3,520,629 {5=100%; 5= FBP
Structure 9 1,211,979 1,211,979 100% 1,203,841 {9=100%; 9= FBP
Sub-Total 14 4,835,113 4,835,113 4,724,470 .
B. ROUTINE MAINT. [2009-2010]
Off-Pavement 33 9,313,699 9,313,699 7.653,059 1,637,240|Up to April 2010
On-Pavement 1 1,000,000 962,104 85% 823,499 138.605|Work in progress
Emergency Maint. 3 702,206 226,041 100% 226,041 476,865|1 scheme FBP; 2=RFQ
Sub-Total 37 11,016,605 10,501,844 8,702,599 2,252,710
C. PERIODIC MAINT. [2008-2010]
Re-seal 4 8,976,935 8,528,088 100% 8,525,755 { 4=100%,; 4=FBP;
Overlay 19 40,757,803 39,307,688 86% 17,388,923 21,331,032 19=100%,; 8=FBP;
Rehabilitation - - - 0% E 0 =
Other Structure 9 6,062,635 5,759,503 98% 2,052,644 3,706,859| 9=100%; 1=FBP;
Sub-Total 32 55,797,373 53,595,279 27,967,322 25,037,891
GoB Maint. Total: 83 71,649,091 68,932,236 - 41,394,391 27,290,601
GoB Fund Released: 60,250,000 Unspent: 18,855,609 8,434,992 Demand by 30 June
JDCF
A. CARRIED OVER [2008-2009]
Road Rehab 9 31,629,875 31,629,875 100% 30,676,283 266,718|9=100%; 8=FBP;
Structure 0 - E 0% 0
Sub-Total 9 31,629,875 31,629,875 30,676,283 266,718,
B. Road/Structure [2009-2010]
Road Rehab 3 11.256.492] 10,693,668  73% 1.823.717 8,869,951 |2=100%; 1=Ongoing;
Structure 0] - - 0% E 0
Sub-Total 3 11,256,492 10,693,668 1,823,717 8,869,951
JDCF Total: 12 42,886,367 | 42,323,543 | 32,500,000 9,136,669 |
JDCF Fund Released: 41,244,153 Unspent: 8,744,153 392,516 Demand by 30 June|

XEN LGED Rangpur Comments:
1.1 Carried Over (Road): All 5 schemes 100% completed and Final Bill Paid;

1.2 Carried Over (Structure): All 9 schemes 100% completed and Final Bill Paid;

2.1 Off Pavement: LCS paid upto April 2010;

2.2 On-Pavement: VWorks on-going

2.3 Emergency Maintenance: 15-100% completed and Final Bill Paid to Contractor; 2=RFQ under process:
2.4 Re-seal: All 45 Contract signed; 4=100%; 4=Final Bill Paid;

2.5 Overlay: All 195 Contract signed; 19=100%; 8=Final Bill Paid;

2.6 Structure: All 95 Contract signed;_ 9=100%: 1=Final Bill Paid;
3.1 JDCF Carried Over (Road Rehab): All 9 schemes-100% completed, 8 schemes final bill paid; 1 schemes final bill not paid

3.2 JDCF 2009-10 (Road Rehab): Out of 3 schemes 2=100%; 1=0Ongoing;

GOB Fund Released: 07-09-2009: Tk.2,47,50,000/~; 11-02-2010: Tk.1,00,00,000/~; 04-04-2010: Tk.75,00,000/; 24-05-2010: Tk.1,50,00,000/-; 31-05-
2010: Tk.30,00,000+; Taotal Fund Released Tk. 6,02,50,000/-

JDCF Fund Released: 07-10-2009: Tk.1,75,00,000/; 11-02-2010: Tk.1,50,00,000/-; 31-05-2010: Tk.87,44 ,153/- Total
Fund Released Tk.4,12,44,153/-




