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FOREWORD

Pradhan Mantri Gram Sadak Yojna was launched on 25" Dec.
2000 for providing all weather connectivity to rural, habitations. At
that stage, Ministry of Road Transport & Highways specification
for Roads and Bridges and SOR Issued by Engineer-in-Chief
MPPWD which was based on the these specifications was adopted
for construction of Rural Roads under the scheme.

Subsequently Rural Roads Manual (IRC:SP:20-2002) was
published by Indian Road Congress containing both guidelines as
well as specifications for designing the Rural Roads followed bya
book of "Specifications for Rural Roads" (Aug. 2004) published by
IRC for Ministry of Rural Development in the context of Pradhan
Mantri Gram Sadak Yojna. National Rural Road Development
Agency also. developed a quality control Hand Book for use in
PMGSY works.Several technical circulars were issued by NRRDA
and MPRRDA from time to time for the guidance of field engineers.
Because of the sheel volume of these circulars. There is a need to
arrange them systematically in the form of one comprehensive
booklet together with the specifications of Rural Roads in a clear
and concise manner.

There is no denial to the fact that engineers at junior level have
very vital role to play in the construction of roads right from survey
& investigation to construction and quality control. This book is
primarily drafted for use as a ready reference by this group of
engineers. Engineers at higher levels may also find it useful for
reference during their inspections. This book is useful not only to
the engineers of PIUs and consultants but also for the contractors
and their engineers.

This document is the result of tireless efforts of the engineers
of MPRRDA. |, therefore, wish to place on record my appreciation
for the hard work done by the officers in bringing out this document.

(Shailendra Singh)
Chief Executive Officer
M.P. Rural Road Development Authority
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CHAPTER - 1 |

INTRODUCTION

1. It is an established fact that providing good all weather
connectivity to any habitation leads a path for all round
development of residents of the area. In the recent past, the
engineers involved in road making were on the receiving end of
public critisism in some part of state. The art of road making,
designing, drainage provisions etc. are essentials for any
highway engineer and he should be conversant with these.
There are lot of changes in techniques and procedures of road
making in recent times and engineers are required to be
reminded about their role and responsibilities. This hand book
is prepared for all engineers involved with execution of their
ready reference. This will be more useful to those engineers
who are involved in making rural roads.

2. Therole of engineers is to ensure proper quality control of roads
with desired and adequate design, according to the
specifications and providing proper comfort to the users. The
quality control in road construction requires proper control on
workmanship and materials. The two important means of
specifying a finished product are (i) by process. and (ii) by end
result. To achieve the required standards in the construction
of rural roads, quality control tests are to be carried out and
acceptance criteria are to be matched with the IRC SP 20 i.e.
Rural Roads Manual. The Manual draws upon several IRC
standards, codes of practice and guidelines on various
components of roads planning, design, construction and
maintenance.

3. For day-to-day reference of the Engineers (departmental,
consultant's or contractor's engineer) in the field and the
Contractors engaged in construction of rural roads under the
PMGSY, a Handbook on Quality Control has been prepared

based on the four basic sources namely.
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() Rural Roads Manual: IRC : SP: 20 - 2002

(il Specifications for Road and Bridge Works : (Fourth
Revision) Ministry of Road Transport and Highways - 2001.

(i) Hand Book of Quality Control for Construction of Roads
and Runways : IRC : SP : 11 - 1988.

(v) Specification For Rural Roads published by IRC for MORD
(2004)

4. A typical flow chart for ensuring quality in road construction
covering various phases and components of road works is given
as an illustrations in Figure 1.1.
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Figure 1.1 : Typical Flow Chart For Quality in Road Works.
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| % CHAPTER - 2 Table2.4. Recommeded Standards For Building And Control

: Lines For Rural Roads. [Table 2.4 of SP 20]
GEOMETRIC DESIGN STANDARDS

Plain & Rolling Terrain Mountainous and Steep Terrain

Table 2.1. Terrain Classification. [Table 2.1 of SP 20] Onon A putip e ] e Anoe f Dams e

Terrain Overall Width between|  Overall width Distance between | Distance between
Classification Cross slope of the country Building Lines between control lines b::;lg:jngr:d?ynd b?g;ﬁdrﬂunsd ar:d
Plain 0- 10 Percent 1in 10 or more getien) etbecd
Roliing 10 - 25 Percent 1in10to 1in 4 125307 3% 3.5 chi
Mountainous 25 - 60 Percent 1ind4to1in1.67
Steep Greater than 60 percent| Less than 1in 1.67 Note : * If the land width is equal to width between the building

i the building li houl et-backin 2.5m f th
Table 2.2. Recommended Design Speed For Rural Roads. e RGN N Eaic Caseatbiblls Sl

[Table 2.2 of SP 20] boundry.

Table 2.5. Recommended Roadway Width [Table 2.5 of SP 20]

Terrain Type Design Speed (Km/h)
Roadway Width(m
Ruling Minimum - Y (m)
. Plain Rolling 7.5
Plain S0 40 Mountainous and Steep 6.0
Rolling 40 35
Mountainous 25 20 .
: Note: 1. If the traffic intensity is less than 100 motor vehicles.
Steep 25 20 - 3 .
per day, and where the traffic is not likely to increase
Table 2.3. Recommended Road Land Width For Rural Roads. due to situation like dead end, low habitation and
[Table 2.3 of SP 20] difficult terrain conditions, the road way width may be
- Omi i lling terrain.
Terrain Type Open Area Built up Area reduced to 6.0m in plain & rolling terrain

2. Theroadway width given in above table for mountainous

Nomal Range Normal | Range and steep terrain is inclusive of parapet.
Plain & Rolling 15 15-25 15 15-20 3. The roadway width for rural roads is on the basis of a
Terrain : single lane carriage way of 3.75m. '
Mountainous and 12 12 12 9 4.  On horizontal curves the roadway width should be
Steep Terrain (Exceptional) (Exceptional) increased corresponding to the extra width of

carriageway for curvature.
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Table 2.6. Recommended Carriageway Width [Table 2.6 of SP 20]

Road Classification Carriageway Width (m)
Rural Road (ODR & VR) 3.75

Note: For rural roads, the carriage way width may be restricted to
3.0m, where the traffic intensity is less than 100 motorised
vehicles per day and where the traffic is not likely to increase
due to situation like dead end, low habitation and difficult terrain

conditions.
Table 2.7. Side Slopes For Rural Roads [Table 2.7 of SP 20]
Condition ' Slope (H:V)

Embankment in silty/ Sand/ Gravelly soil 2:1
Embankment in clay or clayey silt or inundated| 2.5: 110 3: 1
condition.

Cutting in silty/ Sandy/ Gravelly soil. 1:1totz: 1
Cutting in disintegrated rock or conglomerate a:1toa:1
Cutting in soft rock like shale ¥ :1101/8:1
Cutting in medium rock like sandstone, phylite {1/12 : 1 to 1/16 -1
Cutting in hard rock like quartzite, granite Near Vertical

Table 2.8. Recommended Roadway Width At Bridge

[Table 2.9 of SP 20]
Road classification Clear Roadway Width (M)
Rural Road (ODR & VR) 55

Note: 1. The road way width specified in above table is exclusive of
parapet.

2. If the traffic is less than 100 motorised vehicles per day
and it is not likely to grow due to situation, like dead end,
low habitations and difficult terrain conditions, road way
width at bridge may be reduced to 4.25m.

Table 2.9. Recommended Roadway Width At Causeway &
Submersible Bridge [Table 2.10 of SP 20]

Road Classification Overall Roadway Width (M)

Plain & Rolling Mountainous and
. steep Terrain
Rural Roads 7.5 6.0

Table 2.10. Recommended Camber For Different Surface
Types [Table 2.11 of SP 20]
Surface Type Camber (Percent)

Low Rainfall | High Rainfall
{Annual Rainfall (Annual Rainfall
< 1000mm) > 1000mm)
Earth Road 4.0 5.0
WBM & Gravel Road 3.5 4.0
Thin Bituminous Pavement 3.0 3.5
Rigid pavement 2.0 25

At super-elevated road sections, the shoulder should
normally have the slope of same magnitude and direction as the
pavement slope subject to the minimum cross-fall allowable for
shoulder. The camber for earth shoulder should
be atleast 0.5 per cent more than that for the pavement subject to

the minimum of 4 percent. However, 1 percent more slope than the
camber for pavement is desirable.

Table 2.11. Recommended Maximum Superelevation For Rural

Road.
Terrain Type Super Elevation (Percent)
Plain & Rolling Terrain 7%
Hilly but not snow bound 10%

MP Rural Road Development Authority 2008 :“
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Table 2.12. Radii Beyond Which Superelevation Not Required.

~ [Table 2.14 of SP 20]

Design _ Radius’ (M)

‘Speed - | 4Percent | 3Percent | 25Percen_t 2.0 Percent

{km/h}) Camber Camber | = Camber- | Camber

20 50 - 80 70 a0

25 70 %0 110 140
30 100 " 130 160 200 -

35 140 180 | 220 270
40 180 | 240 | . 280 350
50 - 280 $370 450 550

Table 2.13. Minimum-Radii Of Horizontal Curve. {in meters)

‘[Table 2.15 of SP 20]

Terrain Type | Piain [ Rofling | Mountainous | Steep -
1 ' ' (Areas not effected | (Areas not effected
' b'y"show}. by snow):
Ruiingminimum | 90 | 60 20 20
Absolterminimum| 60 | 45 14 14

| Table 2.14. Widening Of Pavement At Curve.”

[Table 2.17 of SP 20}

'Radius of Curve:(m)

Up to 20m

21 - 60m | Above 60m

Extra widening for 3.75m

090 | 080

Nil.

. Note : Widening of curve shall be made at inner edge of the curve.

wide single lane carriageway

[ %2 Rural Rpad Development Authority 2008 ———¢fJP

Table 2.15. Recommended Gradient For Dn‘ferent Terram

Condition. [Table 2. 19 of SP 20]

Terrain Ruling Limited | Exceptional

' Gradient Gradient | Gradient
Plain & Rolling 133 pércent " & percent 6 percent

(1in30) | (1in20) {(1in 16.7)

Mountamous terrain and 5percent | 6 percent 7 percent . |.
steep terrain having - (1in20) { (1in16.7)] (1in14.3)
elevation more than . 1
3000m above the
mean sea level.

Steep terrain having ' 6.percént 7 percent| 8percent -
elevation more than {1in18.7)] (1in14.3)} (1in12.5)
3000m above the : :
mean sea level.

Note : Exceptional gradients may be adopted in very difficult situation
and for short length not exceeding 100 m stretch and should be
separated by at Ieast & between two successive stretches.

Underpass.

Table 2.16. Flecommended Minimum Vertical Clearance At

' | Description-

Vertical Clearance (m)

Vertical Clearance ai under pass

4.5

Traction :
(@) Electric Traction
{b) Non Electric Traction.

Vertical Clearance at _Hailway

' S.STmMinimum.

Vertical Clearance for Power /
Telecommunication Lines:

{a} Lines carrying low voltage up to 110V.
(b} Electric Power Lines up to 650V.
(c) Electric Power Lines > 650 V.

4. 875m Minimum.

5.5m Minimum.
6.0m Minimum.
6.5m Minimum.

Frt
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e ~ CHAPTER - 3 |

PREPARATORY WORKS
3.1 Thisincludes:
1. TransitWalk-
2. Co-ordination meetlng of Contractors Consultants and PIU
Engineers

Prepration and approval of construc’uon programme
Establishment of contractor's laboratory. {not later than 30 days. )
Calibration of Lab Equipments.

" Site Clearance.
Setting out of Works.

. Pre commencement ie\}els and catculatlons of R.L.
Preparation of Working Drawings.

4m¢ﬂ¢wkw

layer i.e.embankment, sub-grade GSB WBM layers, sun‘acmg
and CD works etc.

11. Identification and approvai ofquarrles

12. Testing of quarry materials.

13. Testing of Borrow Material.

14. Assessment of requirement of machineries dunng construction
of each layer.

Table : 3.1 Tentative list of key equipments for Rural Roads .

Name of the Equipment : - Quantity

0. Estimation of quantity of construction materiai required for each

Hydraulic Excavators
Dozer '
‘Motor grader

Earth Compactor
Drum type hot mix plant with appropriate Capacny :

Paver Finisher (3.5t0 5m W|de)

- Diesel Road Roller
‘Smooth Wheeled Tendum Roller

Vibratroy Rollers

Broomer
Truck

Tractor

ﬂrﬂP Rural ﬂpa:f ‘Devefopment ﬁtutﬁonty 2008 :—m
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Name of the Equipment _ Quantity
Truck/tractor driven Water tanker with sprinkler | =~ 4
Tipper 10-tons and above Capacity 5

- Bitumen pressure distributor ' | 1

Note : The number of eqmpmems may vary dependlng on type,
time limit of completion and Size of contract package.

Laboratory & Equlpments : :
The list of required equipments for qual'ity'control tests at

district levei laboratory as well as field laboratory of the contractor

is given in appendix 10.2. of Rural Road Manual 2002 (SP 20- ‘
2002) tor one contract package.

3.2 The Number of Technical personnel, Qualifications and
Experience will be as foliows:

Table 3.2 Tentative field staff required for one contract

‘package.
Paosition . - Minimum © Number Minimum
qualification For work Far work Experience
costing upto | costing mere than| (in years)
. Rs. 5 Crores|  Rs. 5 crores.
Project Engineer . B.E. Giwil 1 1 3
Asstt. Project Engineer B.E. Civil : 1 3
Material Engineer . B.E. 1 1 3
L.ab technician " | Pip. in lab tachnician 1 2 3
. . _or equivalent B
Field Engineer Diploma in Givil | 1 per two 1per 2
Engineering crores work | two crores work
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Table 33 _.:.___-‘_Fieid:;staﬂ_forf:.c”:ohtra"’;*' ‘s Labora
‘Technical Personnel .| Number | Minimum Experience in
R . “tab work {in years) -
Lab Technician 1 LB
Lab Assistant . 2 2.

_ Hom The nufnber of 'engine.ers and. lab personnel may vary

depending on type and Stze ot contract package as. wei! as time of

oomple’aon

e

-] CHAPTR -4 1

For every road there shouldbe a detailed prolect report This report
should contaln following detalls -

Detall of Transit walk
Selection of allgnment
Selection of quarries of raw material
- Availability of land along the alignment
l.ocations of cross drainage works
- L.ocation of important monuments, trees, electric or
- telephone polas, other places of importance.
7. Alandplan.
8. L section.
‘9. - Cross sections.
- 10. - Road classification. -
11, Terrain classification. -
12.  Geometric design.
- 13.  Traffic survey data and projection for demgn period.
14.  Climatic and environmental data
15.  High flood level data.
16.  Design speed.
17. - Soil investigation data( gradatlon test Li and PI, OMC &
© MDD, CBR, free swelling index and other parameters).
18.* Metal and other material investigations.
19.  Pavementdesign. - - - :
20.  Hydraulic data for cross drainage works.
© 21. . Requirement and Désign of rigid pavement.
~22. . Road side drain, catch water drain and sub surface drain. .
23.  Drawing and design of CD works. :
- 24. - Location of permanent and temporary bench marks. _

IS R SR NN
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The engineers of PIU shoutd walk on proposed
alignment along with consultancy engineers, patwari,
Sarpanch and Senior people of villagé The data of this transit
walk may be carefully noted down by PiU engineer and '
consultancy During this details of HFL, Location of CD,-
Location of quarries, aliernative allgnment availabitity of
Government land, preliminary soil details etc. should be
collected. The consultant will then conduct survey after fixing

bench marks. PIU engineers will check the survey work forits |

accuracﬁr. On the basis of this, Preliminary project report

(PPR) will be prepared. The engineer of P1U, preferably AM or
- GM will scrutinise the PPR on site along with data collected .

in transit walk. GM will submit his observation 1o.consultancy

for incorporation in draft DPR. The draft DPR will have all the

details shown on previous page. This details will also be

scrutinised again in GM office and rectification if any.wili be - -

' suggested to the consultancy who will encorporate them'in
final DPR. This DPR after scrutiny at PIU will be submitted to

- STA along with form A, B, C for their scrutiny. The observatuon '
of STA may be complied quickly and clearance of STA may

‘be obtained. Form C details should be filled with utmost
caution as it is replica of your DPR and form C is scrutinise in
detail at every level. The line plan of road and location of CD

with its type should also accompany. The sub grade CBR and o '
design CBR may be filled correctly along with details of traffic.

- Type of road, Iength and cost shouid also be checked
property. The.name of road should be in the pattern Ato B or

" NH/SH/MDR to B where B is target village name.

LOF VENDLES PER DAY

VERICLE TYFE &)

Computation of Design Traffic
For upgradation of Exsiting road :- -

(i) Traffic census should be conducted over a period of .
atleast 07 days, both during the peak harvesting season and ~ |
also during the lean season for various vechicle types, both
motorised as well as non-motorised; the number of laden,
unladen and overloaded commercial vehicles also to be
recorded during the traffic counts. Generally, there are two
or more harvesting seasons with intervening lean seasons.
Traffic census will be camied out during the lean season. The
average duration of each harvesting season and likely change
in the peak traffic during which the census has been taken
shall be ascertained from local enquinies and suitably considered
in estimation of traffic. In case any information regarding chahge_
in peak traffic during other harvesting seasons could notbe
ascertained through local enquiries, the traffic could be assumed
to be the same as the traftic data collected during the harvesting
seasons.

HARYEETING ’ MARVESTING
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(it} Average daily trattic (ADT) for 24 hours should be computed
for each vehicle type, botth during the peak harvesting season
and also during the lean season. Knowing the duration of
harvesting season, (see Fig. 1, showing seasonal fluctuations m
ADT) the total traffic during the year can be computed and
consequently the Average Annual Daily Traffic (AADT) can be
computed for each vehicle type.

Although the number and duration of harvesting seasons
can vary from one region to the other, typically two harvesting
seasons during the course of a year are shown in Fig. 1. 1f
is the average number of commercial vehicles of a given
category, moving per day during the lean season, the enhanced
traffic during the peak season can be denoted by n, over
- above the lean season traffic T, the value of n varying widely
from one region to the other. Typically, it takes about 40% of
the duration of a harvesting season () o build up the traffic
from lean-season level T to the peak. The peak traffic may
continue for about 20% of the duration of harvesting period
before coming down to the lean-season traffic level over a
period of time, again about 405 of the total duration of the
harvesting season. With these assumptions, the total number
of repeatition (N) of a given vehicle type during the course
of a vear is given by !

N =T X365+ 2nT [0.6]

Average Annual Daily Traffic (AADT)
=T+ 12Tt

365

(11} It should generally be possible to capture the peak .
traffic from the actual traffic count taken during the harvesting
seasons, Thus, if the duration of harvesting season, the peak
traffic and the duration of peak traffic are known, the
average additional traffic during harvesting season can be
estimated on the basis of information collected during the
traffic survey. Local enquiries are often useful in estimating
average additional traffic during harvesting season.

New road: In case of & new road, an approximate
estimate should be made tor traffic that would ply on the
road considering the number of villages and their population
along the road alignment and other socio-economic
parameters. Traffic counts can be carnied out on an exasting
road in the vicinity with similar conditions and knowing the
population served as well as agricultural/industrial produce
to be transported, the expected traffic on the new proposed
road can be estimated.

Likely traffic on the proposed road can also be estimated
on the basis of O-D survey along the nearby existing roads
which presently serve the villages similar to the vitlages
proposed to be connected.

Due consideration shouid be given to the Diverted' and
'Generated' traffic, anticipated as a consequence of the
development of the proposed road, land use of area served,
the probable growth of traffic and the design life.

Determination of ESAL applications :

For purpose of Pavement Design, only commercial
vehicles with a gross taden weight of 3 tonnes or more along
Rural vehicles with single axle loads different from 80 kN,
can be converted into standard axles using the Axle
Equivalency Factor.
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Axle Equivalency Factor = (W/Ws)?

Where W= Single axle load (in kN) of the rural vehicle in
question

Ws = Standard Axle Load of 80 kN

The Equivalency Factor for converting to the Standard Axle

Load 8G kN are given be
The equivalency Factors for converting to the Standard
Axle Load of 80 kN are given below .

Equivalency Factors for Different Axle Loads

The design tratfic is considered in terms of cumulative number

of Standard Axles to be carried during the design life of the

road.

For single-lane and intermediate-lane reads, the design shall

be based on the total number of commercial vehicles per day .
in hoth directions. For double-lane roads, the design should

be based on 75% of the total number of vehicles i both

directions.

Traffic Categories : For pavement design, the tratfic has been
categorised into seven categories as under

Axle Load Equivalency Factor

‘Tonnes kN

300 29.4 0.02
4.0 392 _ (106
5.0 49,1 .14
6.0 58.8 0.29
7.0 68.7 0.54
8.0 . 78.5 0.92
9.0 88.3 1.48
10.0 98.1 2.25
11.0 107.9 330
12.0 17 4.70
13.0 127.5 6.40
14.0 1373 .66
15.0 147.1 t1.42

Traffic Category Curmulative ESAL
Application

1(1,000-30.000
30.,000-60,000

. 60,000-100.000
100,000-200,000
200.000-300.000

_ 300,000-600.000

. 600,000- 1,000,000

MP Rural Rpad Development Authority 200 —_—:mj
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SUBGRADE STRENGTH EVALUATI ON
4.1 Subgrade :
4.1.1 Definition : As per MORD S pecitications for Rural roads
(Ref I4), subgrade can be defined as a compacted layer,
generally of naturally occuring local soil, assumed to be 300
mum in thickness, just beneath the pavementcrust, providing a
suitable foundation for the pavement. The subgrade in
embankment is compacted in two layers, usually to a higher
standard than the lower part of the embankment. In cuttings,
the cut formation, which serves as the subgrade. 18 treated
- similarly to provide a suitable foundation for the pavement.
Where the naturally occuring local subgrade soils have poor
engineering propertics and low stren gth interms of CBR, for
example in Black Cotton soil areas. improved subgrades are
provided by way of ime/cement treatment or by mechanical
stabilization and other sinmilar techrugues.
4.1.2 The subgrade, whether in cutting or in embankment,
should be well compacted to utilize its full stren gthand o
economize the overall pavement thickness. the current
MORD Specifications for Rural Roads requires that the
subgrade should be compacted to 100% Maximum Dy
Density achieved by the Standard Proctor Test (152720~
Part 7). The material used for subgrade construction should
have adry unit weight of not less than 16.5 KN/,
4.1.3. Soif Surveys: Itis necessary that a soil survey along and
around the road alignment is carried out following the faid
down-procedures and that the resuits of all field and laboratory
Investigations are made available to the designer. During the
soil surveys. the depth and fluctuations of GWT must be
recorded.
All the representative samples of subgrade soils must be
subjected 1o the simple classification test (wet sieve analysis,

hiquid and plastic limits) and the soil group shown against each
representative sample, ensuring that at least 3 sampies are taken
per kilometer length even if the same soil type continues.

For cach of the soil groups thus identified, atleast one
CBR test should be conducted with the soil compacted  the
Standard Proctor density and at a moisture content
corresponding to the wettest state considered appropriate o
the site conditions,
4.2 Subgrade Strength
4.2.1. Design for new roagls
4.2.1.1. Subgrade CBR value : for the pavement design of

new roads, the subgrade strength needs to be evaluated in

terms of. CBR value.

The CBR of the subgrade can be estimated b y any of
the following methods: -

(1) Based on soil classification tests and usin g Table 1
(Ref 4) which gives typical presumptive desi gn CBR values
for soil samples compacted to Proctor density at optimum
motsture content and soaked under water for 4 days.

(1) Using a Nomograph (Appendix O) Ref 6) based
on wet sieve analysis data, for estimating 4-day so0aked CBR
values on samiples compacted to Poctor density.

(in) Using two sets of equations. hased on classification
and test data, one for plastic soils and the other for non- plastic
soils (Appendix D), for estimating soaked CBR values on
samples compacted to Poctor density (Ref 18).

(v) By conducting actual CBR tests in the laboratory.

The CBR tests should be conducted on representative
samples of subgrade soil compacted by static COMpactor to
H00% Swandard Proctor dry density.
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Table 4.1: TYPICAL PRESUMPTIVE DESIGN CBR
) VALUES
T ININOD FHILSION ACY¥UTHNS WRIGFND .
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'F ¥ i
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4.3 Subgrade Strength Classes B

In order to use the Design Catalogue (Pary &), the
subgrade strength is divided into the following classes:
Table 4.2

Quality of Class Range CBR{%)
Subgrade
Very poor S, 2
Poor S, 3 4
Fair S, 5-6
Good S, 7-9
Very Good S, 10-15

* Where the CBR of subgrade soil is less than 2, the economic
feasibility of replacing 3(X) mm subgrade with suitable soi} needs
te be explored and, 1t found feasible, the pavement should then
be designed based on the CBR value of the improved sa.li.)gradc.
Alternatively. a capping layer of thickness not less than 100mim
of modified sonf {with CBR not less than 10) should be provided.

44 PAVEMENT COMPOSITION AND MAXIMISING
USE OF LOCALLY AVAILABLE MATERIALS

4.4.1 Pavermnent Composition

Sub-base course: FFor granular sub-base, the matenials generally
used are natural sand. moorum, grave!, crushed stone, crushed
slag, brick metal, kankar or combination thcreo_f dcpe.ndil'lg
upon the grading required as per Clause 401 of the MORD
Specifications for Rural Roads (Ref 14). For Silty clays and
clayey souls including Black-Cotton soils, a lime treated subbase

may be provided as per Clause 403 of the MORT) Specitications
for Rural Road (Ref 14}, taking care thai the {ime shall have
purity of notless than 70% by weight of quicklime {CaO) when
tested n accordance with 1S 1514, Where the lime of
different calctum oxide content is (o be used, 1ts quantity
shouwld be suitably adjusted so that equivalent caleium oxide
content is incorporated in the work. For soils which do not
respond 1o lime treatment and where comparatively higher
and faster developement of strength and durability
charactersitics are needed, espectally for waterlogged and
high rainfall arcas, cement treated subbase course can he
provided. as per Clause 404 of the MORD spectfications
tor Rural Roads (Ref 14). The cement conient for a cement
treated subbase should be determined b ynix design. vielding
a 7-day unconiined compressive stren gthef not fess than 17
MPa. For practica] considerations. the thic kness of subbase.
where provided, shail not be less thun 100 mm.

4.4.2. Base course: Fornual roads desi gned tor cunmulative
ESAL repetitions more than | L0000 unbound granular bases
which comprise conventional Water Bound M acadam
(WBM), Wet Mix Macadam {WMM b or Crusher Run
Macadam Base (CRMB) are adopied sy per Clanses 405,
406, and 411 of the MORD Specilications for Rural Roads
(Ref" 14}, Where hard stone metal is not available within
cconomical feads, a cement stabilized hase can he provided
as per Clause 404 of the MORD Specifications for Rural
Roads (Ref {4),

Forrural roads designed for cumidative ESAL repetions
tess than 100,000, a Gravel base is recomme nded, except fora
very poor subgrade strength (CBR=2) under the Traffic
Categories of 30,000 to 60.000 to 100.000 ESAL appheations
and for poor suhgrade strength (CBR=3 10 4) under the
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)
' Traffic Category of 60,000 to 100.000 ESAL applications as i E TR
shown in Fig. 4. The various grading, plasticity and other : ';'-r g sl e EBEE: E si; .
requirments for a Gravel base are detailed in Clause 402 of %i : : m g.-éiggi‘ Hitis
- the MORD Specifications for Rural Roads (Ref 14). ] 2 B i?gy};gggggé
- : : Siliny e
Surfacing: For rural roads designed for cumulative ESAL ﬂ ; o ik EE U m |
* repetitions, over 100,000, a bituminous surface treatment of 2- N 8] =0 SR
coat surface dressing or 20 mm premix carpet is recommended, o T SN
-as per MORD Specifications for Rural Roads (Ref 14). | ' 2 YT _
" However, for rural roads designed for ESAL applications less | A E:
than 100,000 anon-bituminous gravel surfacing is recommended : : E _
as per Clause 402 of the MORD Specifications, except forthe : 1 &
very poor subgrade strength (CBR=2) under traffic categories 3 : e E gi g
T,and T, and for the poor subgrade strength (CBR=3 to 4} 218l =HE g
under Traffic Category T only, where a bituminous surface § - ! § ’gg ' 2
treatment hus been recommended, as shown in Fig. 4. & g ] i g g :
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R . ' ) ' o _ 1 However, thick bituminous layets may not be warranted and

B _ s _ R W could be substituted by granular construction,
. %ﬁmsn e - 'R (ix) In areas susceptible to frost action, all black-topped flexible

_ | bew OO0 . ‘pavements in the Design Catalogue (Fig. 4), need to be provided
| & | souen:Sumeme ks ot uz0en h o with a minimum pavement thickness of 4500 mm (300 mm sub-
| © _ V'-T 5 - 7 * base +150 mm base), even when the CBR valuc of the subgrade

- E . 17 [ o warrants a smaller thickness.
§ T R _ ;' _ (x) The Gravel base thl_c_kness requjrmcrit_s for Gravel Roadsas |
| : . : A X2 given in the Design Catalogue (Fig. 4)need to be incréased in -

: g hs -] - . / // |§ ' areas susceptible to frost action (Ref 2) , as under ;

ﬁt‘ Rk Heop - ] ¥ Table 4.3 - o
1 i > . . _ w g o B _ Cumulative ESAL Applications
[ ez : . //7 A AR | |subgrideciass | T T, | T,

[ R R oo o e T AT ) T | | (10.000- } (30,000- (60,000-
M ] = e = e T 1 4 | 30,000) 60000) 1,00,000)
I N | | ' | of 1 S,(CBR=2)  [250mm | Flexible Flexible

DBt » e Bane Thirmss Pavement Pavement
- | S,(CBR=3104) {225 mm do- -do-
S(CBR=5t06) [200mm | = 325mm 425 mm
S(CBR=719) |175mm 300 mm 400 mm
8, (CBR=10 to 15)[150 mm 275 mm 375 mm

A Pavement design problem illustrating the use of
recommended pavement design catalogue is given in Appendix-
- F.
4.5 DRAINAGE AND SHOULDERS
_ __ 4.5.1 Drainage design '
— _ | _ - It must be recognized that a scuentlftcally worked out
' o drainage design is a vital part of the design of pavement system
. as awhole. The pavement design recommended in this Mannual _
'is based on the assumption that : o _
(i) proper cross-slopes are provided over the carriageway and

MP Ryral Rpad Development Authority 2008 :m
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Equwalent Thiclmas of Subbase (Ref. 2)
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 roadside shoulders to shed off the rainwater quickly.

(ii) top of the subgrade/improved subgrade is raised sufficiently,
preferably not less than 300 mm above the GL and not less than
600 mm above the highest GWT. o

(iiil) adequately designed roadside ditches/drains-are provided.

" (iv)all cross-drainage structures are provided as per requirments.

. Besides the drainiage requirments as above, itis also
necessary to provide drainage of paverrient layers especially
where the subgrade is of relatively low permeability e.g. aclay
subgrade. While no separate drainage layer is considered

necessary for rural roads, it 1s necessary that atleast half the

sub-base layer thickness, subject to a minimum of 100 mm
should be extended across the shoulders. In the sub-base

material, the percent passing 75 micron sieve must not exceed -

5%. Typical cross-section shiowing drainage layers is shown

. in Fig. 6.

4.5.2'Shoulders

Forthe successful pcrforr’nahce of arural road pave_men’t,
it is necessary that adequate lateral support be provided by :
roadside shoulders. These all are more important when the

pavement materials is selected using the same principles as
for gravel roads or a subbase to_carry construction traffic.
The shoulder material should normally be of subbase quality
compacted to a thickness of 100 mm. Where the anticipated
animal-drawn carts, graveiled . ' ;

FFFFF

MP ﬂtp_rﬁf Road wacfoPmmt ﬂ_utﬁoﬁty 2008 :__-_____m :

1.

| CHAPTER - 5 N

SITE CLEARANCE AND SETTING OUT OF
WORK R

Setting-out

Establish working bench marké at the rate of four per km.
and one at or near the each cross drainage on the road in
question with the heip of reference Bench Mark in the area.

- Mark centerline of road and fix the pegs at a distance of 6m

either side of centerline at 50 meter interval at on plain
terrain & 20 meter interval on ghats & turnings. Also fix the

- peg attoe line of the road at the same interval,

Provide raference pillars on both sides of the road at 100
meter apart or as required. The location of center line may be
marked with paint. This piliars can be RCC, pre cast concrete,
cut stone or any other suitable material.

Mark the levels of different layers i.e. embankment
subgrade,GSB, G-I, G-l & G-lll etc. on reference pillars.

The lines and levels of formation, side siopes, drainagé
works, carriageway and shoutders should be carefully set
out and frequently checked, care should be taken to ensure

- that correct gradients and cross sections are obtained -

ever yW!' ere.

The setting out item includes setting out of cross drainage - '
structures also. The center line, formation ievel. foundation .
level, cross pillars (Bhurji) and pegs etc. may be suitably |
provided. '
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Slte clearance

S R TP TR : " CHAPTER-6

1. The road land should be cleared of aII matenais unswtable_

i S for the: work by cutting, removing and disposing of all materials, Method .I EXCAVATION
| such as trees, bushes, shrubs, stumps, roots, grass, weeds, e ology : :
_top organic soil not exceeding 150 mm inthickness, rubbish, | ! 1. The limits of excavation should be set out true to lines,
-ete. ThIS should be in advance of earthwork operatlons ' _ ' : curves, slopes, grades and sections as shown in the
o 2. All trees, stumps, etc. falling within- the excavation and . —_— drawinge. Th‘e work of e%cavati"on she'uld be carried outin
¢ embankment lines should be cut to such depth below ground _ conformity with the drawings. :
: ~ igvel that in no case they fall within 500 mm from top of the ; ' 2. Undertake stripping of top soil before excavation if so required
subgrade. Beyond these limits, the)f need to be cut down to 1 : under the contract and stack it suitably for reuse.

m below ground level. b 3. - Keepthe excavat;on dry.

' vati ' ol arisi tof trees, S .
3. Excavation balow groued level ar|5fng oet of remova _0 f ! - 4. After excavatlon the sides of excavated area should be
stumps, etc. be filled in layers with suitable materials and o

i : : _1 trimmed and the area contoured to minimise
ik o ; . compacted thoroughly. : : !

_ . erosion and ponding, allowing naturaj drainage 1o take place
4.  The waste material obtained from site clearance operatlon .!

5. in case in-situ soil is to be used for subgrade, loosen the
must be disposed-off properly as directed by Engineerin I

. soil and compact to a thickness of 300 mm with a suitable
roller to 100 percent Standard Proctor compaction densny
in layers of 150 mm thick.

- _ o Quality Control Requirements
VIV - B .~ Table6.1: Horizontal Alignment
' ' o : {As per clause 1802:2 of Rural Road Specification]

charge and should never be left at site of work.

- Permitted Tolerance
In Plain & : In Hilly
_ _ Rolling Terrains Terrains
- Edges of carriageway - 20 mm 1+ 30mm
Edges of Roadway and +30mm _ 1 50mm
lower Lyers of pavement : 1
1. Surface Leveis and su rface regularity may conformto

prowsmns 01 chapter 18.
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: N Densny of Compaction : _ _ : ' o : : : — : :
; |]; _ iy “The density of compacuon shouid be minimum 9? percent of " ' CHAPTER - _

Standard Proctor compaction density, i.e. Maximum Dry

[ Density MDD. Where in-situ soil is used, density of . : - EMBANKMENT / SUBGRADE . |
il ~ compaction shoutd be 100 percem of Standard Proctor - _ _ } o . : |
! _ . Compaction density. : : - 7.1 Methodology ' - . ' ‘

() Acceptance criteria shal! be subjec!lothecondltzon thatthe : 1. Where necessary, the original ground should be Ievelled and '

mean density is not less than the specmed density plus. ~ rolled 1o facilitate placement of first layer of embankment.

The soil for processing should be brought to proper moisture

| - ' ' ' 185 content, so that the needed degree of compaction can be
| {1.65 - VNo. of sampie)XStandard deviation . ' : achieved with least effort. Needed amount of water should be

] uniformly spreaded or sprinkled in the entire soil mass.
Depending upon the weather conditions and time gap between

3. The quality control test would basically consist of testing the i sprinkling of water and commencement of rolling, an alowance
density of compaction. The frequency of test will be 1 test \ of 3to 4 percent for evaporation should be made in the quantity
per 2000 m? area comprising 6 measurements. . : : of water 1o be added duringsummer  when temperature is

Co S ' o _ | - greater than 35°C. In winter their allowance may be reduced
ppdtt . . 1 - to 1percent.. :

2. The soil should be spread in layers to achieve nat exeeding
~150 mm com pacted thickness. Each layer shouid be thoroughly
compacted to the specified requirements and finished parallel
to the final cross section of the embankment (layer thickness
can be increased to 22.5cm. if heavy wbratory rollers are
used ) :

3. The loose thickness may be decided judiciously by the engineer-
in-charge by making test strips of various thickness and arriving
at the proper loose thickness of the soil being used.

! 4, Embankment is compacted to achieve a field density not less
than 97 percent of standard proctor compaction density (The
compaction is restricted to 90% of standard proctor density in

~case of expansivae soil). It is necessary to further ensure that the

. top 300 mm of embankment i.e. sub grade is constructed by

' - soil having CBR value not less than 7% in case were local soil

- CBR is less than 4 or as provided in DPR. The subgrade is
compacted to 100 percent standard proctor compaction. The

L_.'M?’ Rural Road Development Authority 2008 _..—-_m R
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o - 2 : DensuyofCompac!lon _ _ R | ] _ : . o _
i | ) - The density of compaction shauid be minimum 9? percent of : ' CHAPTER - .

Standard Proctor compaction density, i.e. Maximum Dry

; Density MDD. Where in-situ soil is used, d__énsiiy of : . - EMBANKMENT SUBGHADE
e compaction shoutd be 100 percent of Standard Proctor a o
! _ . Compaction density. : : 7.1 Methodology
(i) Acceptance criteria shall be subject to the condition that the : 1. Where necessary, the original ground should be Ievelled and
Lo ' mean density is not less than the specmed density plus. | . " rolled 1o facilitate placement of first layer of embankment.
[ _ o o : The soil for processing should be brought to proper moisture
i 1.85 1 content, so that the needed degree of compaction can be
Lo {1.65- \fm) x standard deviation = - ' - achieved with least effort. Needed amount of water should be

l uniformly spreaded or sprinkled in the entire soil mass.
Depending upon the weather conditions and time gap between

3. The quality control test would basically consist of testing the i sprinkling of water and commencement of rolling, an alowance
density of compaction. The frequency of test will be 1 test - I of 3to 4 percent for evaporation should be made in the quantity
per 2000 m? area comprising 6 measurements. . _ : of water io be added duringsummer  when temperature is

Co S B o _ | - greater than 35°C. In winter their allowance may be reduced
ppbtt . O ~ topercent.

2. The son should be spread in layers to achieve not exeeding

? _ 150 mm com pacted thickness. Each iayer shouid be thoroughly
' - compacted to the specified requirements and finished parallel
to the final cross section of the embankment (layer thickness
can be increased to 22.5cm. if heavy wbratory rollers are
used.)

3.  The loose thickness may be decided judiciously by the engineer-
in-charge by making test strips of various thickness and arriving
at the proper loose thickness of the soil being used.’

? 4. Embankment is compacted to achieve a field density not less

- than 97 percent of standard proctor compaction density (The

'f - compaction is restricted to 90% of standard proctor density in

j _case of expansivae soil). It is necessary to further ensure that the

: top 300 mm of embankment i.e. sub grade is construcled by

- 0il having CBR vaiue not less than 7% in case were local soil
CBR is less than 4 or as provided in DPR. The subgrade is
compacted 1o 100 percent standard proctor compaction. The

LMT Rural Rpad Development Authority 2008 _—-_m :
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engineer-in-charge shouild also varify other soil_propeﬁy- also
and in case of variation from DPR, approval of variations

may = beobtained from competent authority. -

5. The profile of embankment and sub grade should be made
with the help of motor-grader and it may be checked with'
working drawings.

7.2Quality Control Requirements :
1. Materials

- (i)' The material usedin embankment, subgrade, shoulders, etc. '

shall be soit, moorum, gravel, a mixture of these or other
materials approved by the Engineer. It shall be free of Iogs,
‘stumps, roots, rubbish etc.The following types of
.materlal shall be con51dered unsuitable.

‘a} Material from swamps, marshes and bogs.

b) Peat, log, stump and perishable material. -

cy Materials'suscept'ible 1o spontaneous combustion.

d) Materials in a frozen condition.

e) Clay hawng liquid limit exceedlng ?0 and plastscny index
exceeding 45.

f) Material with salts resultlng in leaching action. -

g} Expansive clay with free sw_elhng index exceeding 50 percent. .
" Where in expansive clay with a. aocepiable free swelling index’

valueisused as a f|l| materlal in embankment, the subgrade

and top 500 mm. pertion of the embankment just below the '

subgrade shall be non expansive in nature (clause 303.3.2
of Spemﬁcahon For Rural Roads)

hy Matena! with a soluble Sulphate contem exceedlng 1.9gm
per litre..
{ii) The size of coarse material shall not ordmarlly exceed 75
mm when piaced in embankment and 50 mm when placed
~in subgrade. _
(iii} The materials should satisfy the density requirements given

in Table 7.1 { Table 300.1 & 300.2 of Rural Road Specification]

Table 7 1: [Table 4.3 0of SP 20]

Type of Work Max. Laboratory dry unit weight
(As per standared proctor test)

{ a) Embanment

(i} heightupto3m Notless than 1 .44 gm/cc

(i) height more than 3m Not less than 1.52 gm/cc -
(iii) Sub-grade and earthen Not less than 1.85 gm/cc
shouldersiverges/acktill] '
2. Horlzontal Alignment [As per chapter 6]
3. Surfacelevels [As per Chapter 17]
4. Surface Regularity ' ' [As per Chapter 17]
5 Densityr ot Compaction ' ’

The density of compaction should satisfy the requirements
given in Table 7.2 :

Table 7.2 : Compaction Requirements for Embankment
. [Table 300.1 & 300.2 Specification For Rural Roads.j

Type of Work [ Material Felalive Compaction

1. Subgrade and earth shoulders Not less than 100% Standard Proctor Density

| 2 . Embankment - | Notless than 97% Standard Proctor Density

The acceptance criteria shall be same as in Excavation chapte'r.. 1
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7.3 Quality control test and their freq_uency
7.3.1.Tests prior to construction
The quality control tests to be carried out prior to construction
and their frequency shall be as givenin Table 7.3 '

Table 7.3 : QUALITY CONTROL TESTS AND THEIR
FREQUENCY FOR BORROW MATERIAL EARTHWORK
FOR EMBANKMENT AND FOR SUBGRADE

'TYPEOFTEST | FREQUENCY

| A. Earthwork for Embankment _
18oil Classification as per IS: 1498 One test from each
i) Sieve Analysis (Wet Sieve Analysid source for one ki
|except for cohesionless soils) - or part thereof

i) L, PL and P1

2. Standard Proctor COmpaction_ - -do-
| Test (IS:2720 Part 7). Test results '
to ascertain Dry Density-Moisture

Content Relationship.

3. Free Swel! Index Test18:2720 |~ -do-
| Part 40y | .

4. Deleterious Content ® '- : -do-

1) Organic matter content by loss-on-
Igmition method or as per (IS 2720
-Part 27) where suspected on past
experience. This can be easily -
confirmed by a quick test using
barium chloride.

B. Earthwork for Subgrade -

(Cuttmg orFilling) _
i) Testat 1 to 4, under A above. Onetest foreach km
(In case the soil for embankment length or part thereof

“{meets the prescribed requirments fromeach source.

for the Subgrade, the above four
tests need not be repeated.)

ii) CBR test (18:2720 part 1C) e One'test foreach _krﬁ:

| MP Rural Road Development Authority 2008 %

soaked/unsoaked as specified. |  this will comprise
: _ testing of 3 specimen
and the CBR value will
be reported as average |
of the three test values.
Notes .

- (a) Test for swell index to be conducted only in case of expanswe '

soils.

(b) Presence of deleterious content can be initially detected
through colour, odour and existence of any organic matter. Where
such observations justify need for furthur testing, simple tests at
(i) and (ii) above shall be carried out. Detailed testing as per
1S:2720-Part 22 and Part 27 shall be done only after presence
of deleterious content is confirmed by simple tests.

(¢) For hill roads, the frequency of tests may be mcreased '
depending upon the variability of the strata met.

7.3.2 Tests Dliring Construction

The quality control tests to be carried out during construction
and their frequency shall be as given in Table 7.4
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Table 7.4 F ield Quality Control Tests Dlir_ing Construction

_S.No..

Type of test

Frequcnc.y

Placement Moisture (IS:
2720Part 2) Anyof
the rapid test methods for
" determination of moisture
_content can be used.

(IS:2720Part 28) (Each layer)

[Phickness of subgrade layer.

In-situ Density Measurements

Atleast3 te:sts dally
(well spread over the
day's work)

-do-

iy Average of 3 tests

results shall not be less
than specified degree.
of compaction.

i1} Individuai test values
of the degree of
compaction obtained
shall not be iess than
1% of the specified
value of degree of
'compactibnA

* {for example. for

specified 100%
Proctor density, the
individual test value

© shall not be less than

99% of Proctor density
and the average of the

‘three (or more) tests
«carried out in a day
- shall not be less than

100% Proctor
density).

Atrandom

| 7P Rural Rpad Development Authority 2008 q

These frequenmes are minimum and englneer may conduct more. -
tests to satlsfy himself,

Tabie 7.5 Construction Operation
[As per clause 1800'.2 of Rurat Road Specification]

fi
i
(i)
{iv)

compaction.

Thickness of layer
Density of compaction

-CBR of subgrade

Mmsture content prlor to '

1in 25G cum for each layer,
subject to a max of 4tests per |’
day . . -

Reguiarly

1 set of tests per 2000 sqm
comprising 6 measurements
As required.

The surface of any layer of material on completion of
compacilon shafl be well closed, free from movement under
compaction eqmpment and from compaction planes, ridges, cracks

+H+FFF
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CHAPTER -8 -

GRANNULAR SUB-BASE

- 8.1 Methodology : .

1. Obtain materials from approved sources. The material should

be natural sand, moorum, gravel, Crushed stone, crushed slag,
granuiated slag, crushed concrete, brick metal and kankar
otc. _ o o .

2. Immediately prior to the laying of sub-base, subgrade shall
be prepared with the help of a motor grader of adequate
capacity. The granular material for sub-base shall preferably
be natural. Mixing of ingredients to make granular sub-base
may be undertaken under strict quality’ control. Manual
methods shall be permitted only where the width of laying is
not adequate for mechanical operations or in small sized
jobs. Moisture content of loose material shall be checked
in accordance with IS : 2720 (Part 2). After water has been
added + 1percent to - 2 percent of OMC as per IS : 2720

(Part 8) - 1993), the material shall be processed by

mechanicai or other approved means like disc harrows,
rotavators, until the layer is uniformly Wet._ Immediately
thereafter, roliing shall start.

3. The sub-base material shouid be spread in layers not
exceeding 100 mm compacted thickness. {tf suitable vibratory

rollers are available, the thickness of iayer can be upto a -
maximum of 200 mm). Each layer shouid be thoroughly

compacted with rolling commencing from edge to centre for
portions having crossfali on both sides (for portions having
unidirectional superelevation, rolling shouid commence at the
lower edge and proceeding towards the upper edge). Each

T

—

pass should overlap by one-third of the track made in the
preceding pass. Speed of roller should be less than § kmph.
The rolling shouid continue until density achieved is at least
100 p'ercent_of the maximum dry density determined as per
IS : 2720 (Pt. 7). The surface of any layer of material on
completion of compaction shall be well closed, free from
movement under compaction equipment and from compaction
planes, ridges, cracks or loose material,

Note: Where the subgrade is clayey and impermeable, with
CBR less than 4 and annual rainfall more than 1000 mm, it is
desirable to provide a drainage layer of dust-free coarse o
medium sand of 100 mm thickness over the Subgrade in fulf
formation width. Pérmeabﬂfry value of sand ranges from 102
to 10" cm per second. Permeability can be determined with
the help of permeameters immediately folfowing the Spreading

of sand, and its watering followed by roliing at optimum moisture
content.

8.2 Quality Control Requirements

1. Materials
() Grading _
The grading for coarse graded granular sub-base (GSB)

materials should conform to the requirements given in Table 8.1
Table 8.1 : Grading for Granular Sub-base Materials

- [As per table 400-1 of Rural Road Specification]

IS sieve Percent by Weight passing the sieve
Designation Grading | | Grading Il Grading Il
75.0mm 100 : -
53.0mm _ - 100 -
26.5mm 55-75 50-80 100
4.75mm t0- 30 15-35 25-45
0.075 mm (75 micron) | <10 <10 <10

| MP Rural Road ‘Dwdapmcnt. Authority 2008 :‘E'J
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Note : 1. The material passing 425 micron {0.425 mm) sieve for

- all the three gradings when tested according to 1S :
2720-(Part ) shall have liquid fimit and plasticity incex
not-more than 25 and 6 percem respectively.

2 On clayey subgrades, the percent passing through Sieve

0 075 mm shall. not exceed 5.

(i) Atterberg Iimlts : The material passing 425 micron (0.425

L mm) sieve for all the three gradings when tested according
10 1S : 2720 (Part 5) shall have liquid limit and plasticity
index not more than 25 and 6 percent respectively. .

(i)  CBRvalue : The material with a minimum soaked CBR
vaiue of 20 will be acceptable for granular sub-base.In case

the sub-base material of the requisite soaked CBR value -

is not available within economical leads, the sub-base
. material meeting any of the prescribed grading and other
requirements with a soaked CBR value of not less than 15
can be permitted with the approval of the competent
authority :

(iv)  For drainage tayer, grading should conform to the
requirements given in Table 8.2

Table 8.2 : Grading of coarse to mediumn sand for Drainage
Layer [As per Table 8.3 of IRGC sp - 20]

IS sieve Desngnatlon Percent by weight passing
11.2mm ' - 100
56mm . _ 80.- 100
236mm - ' 70-90

180 micron : " <b

MP Rural Road @zveﬁopmﬂt

{v) The Horizontal Alignment, Surface Levels, Surface Regularity -
and Acceptance criterion shall be as per chapter 6 and chapter
20 of this hand book .

{vi) Densiiy of Compaction : .
Minimum vaiue of field density shall be 100 percent of
Maximum dry density determined as IS : 2720 (Pt. 7)

{vii) The quality control tests and their frequency for granular
subbase construction would be as per Table 8.5

Table 8.3: Grading Requirements for GSB for base course
Roads. {As per table 400.2 of Rural Read specification)

Sieve Size | Percentby mass passing IS Sieve
' Grading Designation
A B C
. 53mm 100. |
37.6mm | e7-t00 . | 100
26.5mm . : 97-100 - 100
19 mm 67 - 81 , 97 -100
9.5 mm ' 56-70 67 -79
475mm | 33-47 39-53 47 -59
425 um 10-19 12-21 12 -21
75um 4.0-8.0 - 4.0-8.0 4.0-8.0

Table 8.4 : Grad'ing Requirements for Surface Course.
{As per Table 400.3 of Rural Road Specification)

IS Sieve ' Percent by Mass passing
: ' Designated Sieve

265mm 100

19 mm 97-100

4.75mm ' 41-1

A25 wmi : 12-28

75pum ’ : 916

Plasticity Index - 4-10

Authority 2008 :mj
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6. Quality Control Tests -

6.1 Tests Prior to Construction

(i) The quality controi tests to be catried out prior to construction
are indicated in Table 8.5

(i) For existing approved sources, the test frequency shall be as

indicated in Table 8.5

(111) For new sources, test frequencies shall be mcrcased to atleast
three tests for each source (average of three tests).

(iv) The samples shall be taken at representative iocatJ ons and
at mean depth of proposed excavation.

Table 8.5 :Quality Control Tests Prior to Construction

~ Type of test : Frequency
5.|CBR test _(IS: 2720 Part 16) | One test per km length
on representative sample | (average of a set of three
compacted at 100% Procto | specimens).
dry density. |

Type Of Test - | Frequency |

1 Soil Classification as per IS 1498.| Average of three tests
i) Wet Sieve Analysis except for | fromeach source.
cohesionless soils

i1} Liquid & Plastic limits

Note : Where materials from more than ene s.ource are to be combined in
the desired proportions, the tests at S1. Nos. 2,3 and 5 shou]d be performed
on the combined material.

6.2 Test During Construction

The field quality control tests during constructlon are indicated
in Table 8.6

Table 8.6 ' Quality Control Tests During Construction -

‘Type of test Frequency

2] Combined Grading and Plasticity| One test on the
tests on materials from different | combined material for

or

sources mixed as per design 500 m length of road

3| Proctor Compaction test (1S:2720 One test on the material
Part’7) : from each source or

' . ' ' on the combined
material as the cast may

4| Wet Aggregate Impact Value Tes{ One test from each
(IS:5640) where soft marginal | source identified by the
aggregates are used e.g. Laterite] Contractor.
Kankar Brick Ballast etc. '

Wet Sieve Analysis (IS:2720 | Atleast one test to be
Part 4) on the GSB material carried out daily.
combined in the design prop-
~ortions from various sources.
Liquid and Plastic Limit tests -do-
(18:2720 Part 5), _
Placement Moisture Content | Atleast 3 tests to be
(Any of the rapid methods for | carried out daily, well

determination of moisture ) spread over the day $
‘content can be used work,
(18:2720 Part 2).
Insite Density measurments -do-
(IS:2720 Part 28). '
| Thickness of compacted layer [ =~ AtRandom.
FHr A+t
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~ CHAPTER-9

 WATER BOUND MACADAM BASE

Methodology :

1.

"WBM base course shall be constructed in conformity with

line, grades and cross section shown in the drawmgs of
tender document. The axisting surface of subgrade or sub
base to recieve WBM course shall be prepared to the
specified grade and camber and cleared of all dust. Any
ruts or soft yielding places that have appeared due to
improper drainage of surface under traffic or season. shall
‘be corrected and rolled.

Spread the coarse aggregate uniformly on the prepared base
to proper profile by using templates placed for specified
compacted thickness. The thickness of one compacted layer
should be 100 mm for grading | and 75 mm for grading 1l & I
(for quantity of aggregates see table 9.1 a part from aggregates
from quarries, crusher broken ballast can also be used). {In
no case metal shall be dumped in heaps directly on the area
where neither these are to laid nor shall hauling area a partly
compacted base be permitted).

“The coarse aggregate as spread shall be of uniform gradation

with no pockets of fine material. The agregate shall be hand
packed properly to ensure interlocking. Immediately after

spreading agregates roiling is started with 3 whesled power -

roller of 8 - 10 tonne capacity of tandom or vibratory roiler
of 80 to 100 Km static weight. On superelevated portions
the rolling shall be proceed from inner 10 the outer edge.
On normai straight portions rolling shall begin from the edge
" gradually progréssing towards centre. First the edge shall
be compacted with rolier running forward and backward.

MP Rural Rpad Development Ruthority 2008 = i V|

The rotler shal! then move inward parallel to cenire line of
the road, in successive passes uniformly overlapping
preceding tracks by at least one half of the width. Rolling
shall be discontinued when the aggregates are partially -
compacted with sufficient void space in them to permlt
application of screenings. '

3. g After coarse aggregates have been rolled, the screening

" shall be applied gradually over the surface to fill the
inferstices. Dry roliing shall be done while the screening "
are being spread so that tarring effect of roller causes
them to settle into voids of the aggregates. The screening
shall not be dumped in piles but applied uniformly in
successive their layers either by spreading motion of hand
shovels or mechnical spreaders. The screenings shall be
applied at slow rate in three or mare applicatibn as
- necessary. Rolling and brooming shall ac company this.

After application of screenings, the surface shall be
sprinkled with'waler,-swépt and rolled. The sprinkling,
sweeping and rolling operation shall be continued and
‘additional screenings should be applied where necessary
until the coarse agrregates are well bounded and firmly
set. - - L

4.  After application of screenings, binding material (Pl 4 - 6)
shall be applied at uniform rate in two more successive
thin layers. After each application the surface shall be
sprinkied with water and resulting slurry swept-in with -
brooms so as to fill voids properly. After final application
the surface allowed to cure over night. Next morning hungry -
spots shali be filled with screenings or binding materials as
directed, lightly sprinkled with water if necessary and rolled.
No traffic shall be allowed on the road untii the macadam
has set.The compacted water bound macadam course
should be allowed to completely dry and set before the
next pavernent course is laid over it.

MT Rural Road ‘chfopmnt ﬁlutﬁonty 2008 :mj




| Table 9.1 : Physical fequirenients of coarse aggragates for
water bound macadam for sub-base / base/ surfacing
courses. [As per Table 400.7 of Rural Road Specification]

' ‘Table 9.3: Gradmg for Screenings

" Test Sub-Base Base Surfacing
Aggregate Impact Test Lessthan50 | Lessthan40 | Lessthan30
(IS : 2386 Partor IS : 5640) _

Fiakiness Index Test Lessthan30 | Lessthan25 | Lessthan20

(IS : 2386 Part )

Soundness Test

(IS : 2386 Part I) _ y

Loss with Sodium Sulphate | Less thatn 12% [Less than 12% Less than 12%

Loss with Magnesium Less than 18% [Less than 18% fess than 18%
' Sulphate

(i) Grading :

The coarse aggregates ‘should conform to the grading

number specified in the contract and meet the requirements given

in Table 9.2

Table 9.2 ;: Grading requirements of Coarse Aggregates for

»

(|I) Screenings :

Screenings should consist of same material as.the coarse
aggregate. Alsc non-plastic material such as moorum or gravel
with LL less than 20 and Pl less than 6 may be used. Fraction
passing 75 micron should not exceed 10 percent.

1. Grading: _
The screenings. should conform to ~the - grading
specified in table 9.3

[As per table 400.9 or Rural Read Specmcatlon]

Grading Size of IS Sieve Percent by weight
Ciassification Screening Designation passing the |5 Sieve
13.2 mm 100
11.2 mm 95 - 100
A 132 mm 56mm 15-35
) 180 micron 0-10
- 11:2 mm 100
E. . 1.2 mm 5.6 mm 90 - 100
180 micron 15 - 35

WBM [As per table 400.8 of Rural Road Specification].”

Aphroiimate quantities -

.Coarse Aggregates and Screenings required for 100 ¢ 75 mm .compacted
thickness of Watar Bound Macadam (WBM) Sub-base / Base / Surfacing Course
for 1Gm2 area

[As per Table 400.10 of Rural Road Specification]

rading No. Size Range IS Sieve Percent by -
¢ : _ Designation | weight passing
. | 90mmto 45 mm 125mm 100 .
1 40 mm " 90-100
. 63mm 25-80
45mm 0-15
224 mm 0 Og
L 63mmic 45mm S0 mm 1 _
‘ 63 mm a0-100
53mm 25-75
45mm 0-15
S 22.4 mm 0{-) g
. B3mmto22.4mm 63mm 1
3 . 53mm 95-100
45mm 85-90
22 4mm 0-10
11.2mm - 0-5

Scraening
Stone Screenings Crushable type
_ as Moorum
Classi- Size Com- | Loose Grading For WBM Properties Loose
fication Range | pacted | Qty. | Classification Subrbase! ' Quantity
: | thidness | m & Nominal Base Course ©onf
: rm size {Loose Qty Jim? -
| Grading1] 90t .} 100mm 12110 [ type A 02710 LL<20Pl<6 | 0.3010
45mm 1.43m* | 13.2mm 0.30m? ~ percent | 0.32m?
passing 0.075 '
mrn < 10
Grading2 | 63to’ | 75mm [081to typa A 01210 -dg-. | 02240
45mm | 1.07m? 13.2mm 0.15m? 0.24m?
Grading2 | 63tc | 75mm | 09110 type B - 02040 - der- 02210
4&mm | 1.07m* | 11.2mm 022m3 0.24m3
Grading3 [ 530 | 75mm |091to { typeB 018t -do- 02210
22.4mm 107e 1 112mm ~021m? 0.24m*

\MP Ryral Road waefopn_uut ﬁlutﬁority 2008 :—E
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Quallty Control Tests .
9.1 Tests Priorto Construcnon

The quality control tests to be carried out prior to

construction are indicated in Table 9.4
" Table 9.4: Quallty Control Tests Prior to Constructlon

| SNo,

Type of test

Frequency

1.

Aggregate Impact Value Test
(IS: 2386 Part 4).

Aggregate .Wat_er absorption
Test (1S: 2386 Part 3).

(Where water absorption
as at 2 above, exceed 2%)
(IS:2386 Part 5). '

Grading LL and Pl of

Crushable Screenings
(18:2720 Part 5)

(Where Screenings are to be
used from the same source
as the Stone Aggregates,

~ lthis test is not needed).

L.L and PI of the binding
Material, when used .

Soundness Test of Aggregates |

‘One test from each
- identified source.

-do-

do-

-do-

-do-

- 9 2 Test During Constructlon E \
The quality control tests to be carried out durmg constructt on
are mdlcated in Table 9.5

Table 9.5 Quality Control Tes_ts_Dilring Construction

15.No.

binding materiai (I5:2720 Part 5)

Aggregate Impact value
(1S:2386 Part4). -

e

| Thickness of Compacted layer.

Type of test Frequency
1. |Grading of Stone Aggregates and] Atleast 2 tests to be
[Screenings (1S:2386 Part 1). carried out for a day's
: | work. '
2. |Flakiness Index of Stone Aggre-| -do-
. gates (IS: 2386 Pat 1).
3. |PL of Crushable Screenings /| Atleast 2 tests to be

carried out for a day's
work.

Atrandom

(one test per kimn).

At random,

e

Y M2 Rural Road ) ‘:ch_fopmmt'ﬂetﬁaﬁty 2008 :_m
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CHAPTER 10
Wet Mix Macadam Base -

A Methodolgy - : :
1. The surface to receive Wet Mix Macadam (WMM) shall

be prepared as per sub-section 405.

2. WMM shall be prepared in an approved mixing plant -
with mixing arrangements like the pugmill or pantype mixer
of concrete batching plant..For small quantities of WMM,
" the Engineer may permit the use of concrete mixers. :

3. Optimum moisture for mixing shall be determined in
accordance with 18:2720 (Part 7) after replacing the aggregate
fraction retained on 22.4 mursieve with material of 4.75 mm10
22.4 mm size. '

_ 4, Lateral conf inémem for WMM should be "pr'ovided by
laying material in adjoining shoulders along with the wet
mix layer, refer Sub-section 407. :

5. Immediately upon mixing, the aggregates shall be spread -
pniformly and evenly upon the prepared sub-base, in required
quantites. [nno case should the material be dumped in heaps,

© directly on the area where it is to be laid. The mix may be

spread either by a paver-finisher or motor grader.

6. Thickness of a single compacted WMM Jayer shall not
be less than 75 mm. When vibrating or other approved types -
of compacting equipment are used. the compacted thickness

~ up to 200 mm may be adopted.

" allowed. o

- allowed to dry for at least 24 hours.

- The aggregate shall confirm to the fequirement of Table 10.1

‘7. The surface of aggregate shall be car'eful'ly checked with
-tempie.ts and all high or low spots should be remedied by
removmg/adding aggregates as required. The thickness of
layer shall be tested with depth blocks.

8. No segregation of large and fine aggregates shall be

9. After the mix is laid to proper thickness, grade and cross
fall/camber, the same shall be uniformly compacted witha
sui\tflb'ledrpilerl..Rolling shall be continued till the density |
achieved s at least 100% i i
e, of the maximum dry density as per
10. Ii:" the surface irregularity of WMM course exceeds the
permissible tolerances, the full thickness of layer shall be scarified
over the affacted area., reshaped by adding premixed material
or re?movccl and replaced with fresh premixed material as
applicable and re-compacted. The area treated in this manner
shall not be less than 5 m long and 2 m wide. In no case shall
depressions be filled up with improperly graded and
propetly graded materials or fines.

11. After final compaction of WMM, the road shall be

;2. ir:jerably no vehicular traffic should be allowed on the
inished WMM surface till it has dried and the wean
hasbeenlaid. e
B.Quality Control requirement.q
1. Materials '
(1) Physical Requirments .

‘ Coarse aggregate shall be crushed stone. If crushed
g:ra\{el is used, not less than 90% by weight of gravel/single pieces
retained on 4.75 mm sieve shall have at least two fractured faces.

LM‘P Rural Rood Development Authority 2008 ’—:m
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' Tahle 10.1: Physwal Requlrments of Coarse
- Aggregate for Wet Mix Macadam

- FOR BASE COURSE

| S-NO-. Tcs{- Test Method Requirements

1. [Aggregate Impact | 15:2386 (Part4) or - 40% (Max.)'l
Value . ~11S:5640 :

2. | Flakiness Index | 15:2386 (Part 1) 25% (Max.)

 NOTE:-If Wéter ab’sorption value of coarse aggregate is greater |

than 2% soundness test shall be carried out.

(11) Grading Requirements ' -
- Theaggregate shall confu‘m tothe grading requirements
_ indicated in Table 10.2
Table 10.2; Grading Reqmrments of Aggregate
for Wet Mix Macadam '
FOR_BASE COURSE.

IS Sieve Designation percent weight
- - - passing the sieve
T5300mm - | 100
- 45.00 mm ' ~95-100
- 26.50 mm -
2240mm - 60-80.
11.20 mm : .40-60
475mm - 25-40
236mm - 15-30
600 micron = . - 822
75 micron : - 0-8

1[SNof — Type of test ' Frequency
1 1. |Aggregate Impact Value Test { One to two tests on
© [(1S: 2386 Part4) - | representative sample
- - from each source
- identified by the

(PT) not exccedmg 6

Note:- Material finer than 425 micron shall have Plasticity Indcx

- (111) Optimum Moisture Content :
Optimum Moisture Content shall be defermined in accordance _
with IS: 2720 (Part 7)
2. Horizontal Alignment .
The edges of WMM base will be correct within a
“tolerance limit of (z) 30 mm in plain and rolling terram and
{(#) 50 mm in hilly terrain ,
3. Surface Level S
The tolerance in surface levels of the WMM would
- be {£)10 mm:(A grid of 10m by 2.5 m may be formed to
check the surface levels ).
4. Surface Regularity
' The maximum permissible undulation measurcd witha
-3 mstraight edge, in the longitudinal profile shall be 10 mmi and
for cross profile the irregularity shall not exceed 8 mm.
10 Quality Control Tests :
10.1 Tests Prior to Construction
The quality control tests to be carried out prior to constuctlon
are mdicated in Table 10.3.

- Table 10.3: Quality Control Tests Prlor to Constructlon

Contractor, dependin g
on availability.

2. |Flakiness Index Test “do- -
(13:2386 Part 1) - . a
3. | Water Absorption Test | -do-

(1S:2386 Part 3).
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| Type of test - : Frequency : _ | o
4 Soundness Test, if the water | One to two Lests on el | ~ || > Thickness of Compacted Layer | At random,
| absorption exceeds 2% representative sampie | o o
| - ) - - |from each source
identified by the _ -
Contractor, depending 10.3 Quality Control Checks - .
: onavailability. Quality ConErol Checks by AE/EE as per table 10.5
5| Grading Test (1:2386 Part ) | do- Table 10.5 Quality Control Checks by AE/EE
6.| Atterberg Limits of portionof | -do- T —
laggregate passing 425 micron o 8. |Stage Tests Frequency  {Designation
sieve (15:2720 Part 5) SR | Ny - of inspecting
7.| Proctor Compaction Test (IS: _ -do- - . Officer
* [2720 {Part 7) (after replacing the ' 1§ Top of the|i) Density of | a)One test for AE
aggregate fraction retained on 22.4 N - (| [finished |thecompacted| every500m | |
mm sicve with material of 475 | { |WMM  layer (IS:2720| length or part
mm to 22.4 mm size) alongwith _ ' - V| layer Part 28) there of for each
Dry Density-Moisture Content B 1 ' : ' - layer
"Relation ship. : | ' ' : b) One test for|  EE
— o 0 every 1000m '
10.2 Test During Construction o _ _ _ - | | _ | |
“The quality contgro_l tests to be carried out during construction o - | :ﬁgf:;;gfn
indi in Table 10.4. ' ' . '
?rr: l:lr;d;((:izd()uality Control Tests During Construction . 1 y each layer
: - ' ' : . _ i1) Surface -
krol  Type of test ~ Frequency . o una |
I Grading Test (52356 Part 1) | Adeastonelestperdey | | | f ?:f::::::eand Iéiggl{:i?g | =
2. | Aggregate impact value - At random one test RE : | Profile '
(IS: 2386 Part4) per Km N | '
3. |Placement Moisture Content | Atleast three days
(1S:2720 Part2) ~ | per day.
4.| Density of Compacted Layer | -do-: .
(1S::2720 Part 28.)
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AL Inverted choke : _
If water bound macadam is to be laid dlrectly over the
subgrade, without any other intervening pavement course, 25
mm course of screenings (Grading B) or coarse sand shall be

' spread on the prepared subgrade before application of the

aggregates is taken up. Incase of afine sand or silty or clayey

subgrade, it is advisable to lay 100 mm insulating layer of

screening or coarse sand on top of fine grained soil, the
grandation of which will depend upon whether it is intended to

act as'a drainage layer as well. As a prefered alternative to -
" inverted choke, appropriate geosynthetics performing functions

of seperation and drainage may be used over the prepared
subgrade as directed by the Engineer. Section 700 shall be
applicable for use of geosynthetics.

s

_'-Methodology

' CHAPTER 11 - '

PRIME COAT

1. Priorto applying the pnmer the surface shall be carefully

swept or brushed, clear of dust and loose particles. The
existing surface. shall be made slightly damp in case of
using emuision.

2. - The bituminous primer should normally be emulsion (slow
setting.) It should be bituminous emulsion of SS1 type as
described in MORD specifications. Spraying of primer shall
be done only with bitumen pressure sprayer. Use of hand

. sprayer strictly probhited.

3. Normaltemperature range of spraying emulsion should be
20°C to 60°C. The rate of application depends upon type
of surface to be primed and is given in Table 10.1. A very
thin layer of clear sand may be applied to the surface of
primer to prexent the primer picking under wheels of paver -
orthicks delivering material for construction of  bitumen-
ious layer.

4. Primed surface shall be aliowed to cure for atleast 24 hrs,

Table 11.1 : Rate of application of bituminous emulsion for
prime coat '

[As per table 500.1 of Rural Road Specification)

Viscosity at 60°C Rate of
Porosity] Type of Surface Kinematic Saybolt furo] Application
: . Viscosity of Viscosity at|- per 10 sqm
Primer at 60°C 60°C
(Centistokes) {Seconds) |
Low | WaterBound 30-60 14-28 | 7-10kg
Macadam { WMM o
Medium| - Stabilized base 70140 © 33-66 | 9-12kg.
High Gravel Base 250 - 500 117-234 | 12-15kg.

M Rural Rpad Development Authority 2008 __———__m
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11. Quality Control Requlrements

(i) The viscosity requirements for bitumen emulsion will dcpend
upon the type of surface as already given in Table 11.1

- (i) A priming grade bitumen emulsion (slow setlmg) conforfmng

to I[S:8887 should bc uscd

Quality Control Tests:
11.1 Tests Prior to Construction
Table 11.2 : Quality Contml Tests Prior to Constructlon

11.2Test Durmg Construction .
The quality control tests to be carried out dunng constructlon
are indicated in Table 11.3 :

Table 11.3: Quality Control Tests During Construction

Type of test - - | . Frequency

IS\Iu "~ Typeoftest . Frequency

1.| Viscosity (Using Sabolt Furol Viscometer) | Cne test for
(IS:8887) ' each lot

2.| Residue on 600 mocron sieve (1S:8887) - -do-

3.1 Storage Stability Test (IS:8887) -do-

4. Flash Point Test where bituminouscut . | -do- -
back 1s to be used (I8:217) : '

5. Viscosity Test (IS:217), where bituminous | -do-
cutback is to be used

1. jTemperature of Binder, when cutback | Regularly
18 to be used - '

| 2.| Base of Spread of Binder - | Atleasttwo
" _ . : tests per day
3.| Cutting of Primer ‘ | Beforeany
_ subsequent
treatment

" Quality Control Requirements :

1. The viscosity requirements for bitumen-emulsion will depend
upon the type of surface as already given in Tabie 11.1

2. Quality control tests : The Quality Control tests and their
. frequencies would be as per Table 11.2, 11.3

3. The primer supplied by reputed companies' like Indian oil
corporation, Hindustan Petroleum, Bharat Petroleum etc. may
only be used.

$Frtt
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'CHAPTER 12
TACK COAT

_-Me.t'ho_dolog-y :

1. Thebituminous binder should be bituminous emulsion {medium
sefting}. The use of cutback (RC- 70 or MC- 70) should not be
used. The type of emulsion will be bitumen emulsion of RS1°
type as deecrrbed in MORD specifications.”

2. The surface to be tack coated must be clean free of loose
material and dust. '

3. Thebinder should be sprayed uniformaly over the surface using -
~ suitable bitumen pressure distributor, spraying bitumen at
specified rates and tempariure so as to provide a uniformaly
unbroken spread of bitumen. Normal range of spraying
- temperature should be 20°C - 80°C in case of emulsion and
50°C - 80°C in case of cutback. The rate of application depends
upon the type of surface and is given in Table 12.1
‘Table 12.1 : Rate of Appllcation of Tack Coat
[as per table 500-2 of Rural Hoad Spec&flcauon}

S. | ' Type of Surface Quality of Bituminous
No. B : | Emulsion in kg per square
' : metrearea
1 | Normal Bituminous surface 0.20100.25°
2 | Dryand hungry bituminous surface |- 0.25100.30
3 { Granular surfaces freated with primer 0.25100.30
4 | Cement Concreta Pavement 0.30100.35

‘4. Tack Coat shall be left to cure until volatlles have evaporated
' before any subsequent construction is started.

| M&" Rural Road Development Authority 2008 :mj

Quallly Control Flequ:remenls

1. The quality comroi tests and their frequenc:es would be as
per Table 12.2

- 2. The emulsnon supplied by reputed companies like Indian oill
-corporation, Hindustan Petroleum Bharat Petroleum etc. may
~ only be used. :

Table 12.2 : Quality Control & Tests and their frequecny
[As per table 1800.3 of MORD Specifications]

S. | Tests T Frequency
No. _ ' R
|1 | Quality of Binder 1 Test per Iot or 10 tonnes
2 | Temperature of Binder | Regular Close intervels
3 .| Rate of Spread of Bindet 2 Test per 1000 sgm. not less
' than 2 test per day

+++++
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3 C APTE K ' ' ’ . | (a)Grading: The stone chippings should conformto the Grading given in Table 12.4
: SUBFACE DRESSING _ ' : " Table 13.4 : Grading requirements for chips for o
Methodology ' ' surface dressing :
{As per table 500.9 of Rural Road Specification]
1. Bituminous binder should be heated to atemperature specmed Yy o - : -
in Table 13.1 and sprayed uniformly at the rates specmed in veve umulative percent by weight of fotal aggregate.
Table13.2 Designation passing for the following nominal sizes (mm)
| . o . . mm 132 9.5 6.3
-Table 13.1 : Range of spraying temperature fo_r different 00 00 _ _
binders : — . 13.2 | 85-100 100 -
Binder Whirling Jets | SiotJets | L 35 0-40 - 85-100 100
— ) _ 6.3 - 0-7 " 0-35 85-100.
+ Penetration grade bitumen (S - 9Q) 170°C - 190°C [165°C - 175°C 4.75 . : 0-10 "
+ Modified bitumen ' 180°C - 200°C [175°C-185°C| | _ 3.35 S ] 0-35
e Ei-putsion (RS) : 25°C - 50°C" | 25°C - 50°C | ' ' 236 g-2 0-2 0-10
Table 13.2 : Nominal Rate of spread for binder and chippings. | = gggs 0 '_-1 5 0. '1 5. " 10_"125
: {As per table 500.11 of Rural Road Specification] : |- | Minimume5% | Passing13.2mm | Passing95mm | Passing63mm
{Penetration Grade bitumen : . agrregate .
_ Chipping Size) : ) - - _ -
_ {Cum / m2) {mm) . kg/m2 kg '/ m2 Table 13.5: Size requirements of stone chips for surface dressing.
; I —5" — 5010 [As per table 500.10 of MORD Specification]
95 09 14 0.008 _ 1 | ~ Type of Construction Nominal Size of | Specifiation
: 63 - 075 1.1 0.004 : _ Stone Chips | |
. Table 13.3 : l:lhysncal reqmrernents of stone chlppmg for surface . : Single coatsurface dressing 132m 100 percent p.assing IS

- ressing : .

i . '[As per table 500. 3 of MORD Specification] sieve . . .
o~ P ——" _ P ——— or the firs coat of two - coat 22.4 mm size and reteined
¢ Aggregate impact Valve : . L _ ) _ o
¢ Flakiness Index _ 25 percent maximum : uriace dressing ' o IS sieve 11.2 mm size
¢ Stipping:Value _ Minimurn retained coating 95% Second coat of two- coat .. 95mm 100 percent passing 1S
A + Soundness " siove : _ _ >

- Loss with Sodium Sulphate - 5 cycles 12 percent maximum . . :
- . Loss with Magnesium Suiphate - 5 cycles 18 percent maximum surface dressing {also used ' 11.2mm and retained on
‘¢ Water absorption : 2 percent maximum . ' as a renewa! coat) : : 18 sieve 5.6 mm size
i |MP Rural Road Development Authority 2008 :m o MP Rural Rpad Development Authority 2008 —4ZP




(b) EM_E_ . - . ' : * Table 13.6 Quality Control Tests Prior-to construction
. The binder should be liquid bituminous matena! whichmaybe | . 1 o S : .
- - Paving grade bitumen (IS 73 - 1992) . sNol . Type of test Frequency
" Modified bitumen (JRC 53- 1999) ' b ' _
Rapid setting bitumen emulsion (IS 8887 - 1995) L ((211;31‘% Ofb;ndgr (straight Bltumen)
. Surfacelevel - - [As per Chapter 18] ) - : _ :
- Surface Regularity [As per Chapter 131 1a) Penetration test : . One test per lot
- _ b) R&B Softening Point test - -do- .
c) Quality control Reqmrements ' : ' - - |{ @ DuctlityTest ' ~-do-
1. Materials - - E 11 2. |Aggregate of Binder (Modified o
Aggregatcs should sansfy requlmmcnts givenin Table o Bitumen) (I5:15462) - : R
"13.4 s o a) Penctration test - ] |One test per lot -
Bitumen shall be of paving grade S:35t05-90 B - b)R&B Softcnmg Point test _ - -do-
2. Horizontal Alignments 5 : '
The edges of the Modified Penetration Macadam layer ) Elastic Recovery Test(d) S
Seperation Test : :
should be correct with in a tolerance limit of ()30 mm : _
; 3. | Aggregate Impact Value Test (IS One test on
in plain and rolling terrains and () 50 mm in hilly terrain. : i 2386 Part 4) | representative
3. Surface Levels i ' .| sample per km
- The tolerance in surface level of the Mochﬁcd Penetration length from -
Macadam should be (+) 6mm. 1 B . E : each source
4. Surface Regularity - | '_ | - { identified by
The maximum allowable difference between the road o ' o o _ the Contractor |-
surface and a 3 m straight edge would be 12 mm for : | .4|Flakiness Index Test - o do-
longitudinal profile and 8 mm forcross profile _ - | (13:2386Part 1) o
_ o _ A | 5. |Bitumen Stripping of Aggregate - -do-
13, Quallty Control Tests g : _ Test (I8:6241) - :
- The quallty control tests and their frequenaes WOUld bC ! 6. {Water Absorption (IS:23 86 Part 3) |  -do-
~ asperTable13.6and 13.7 S : ' 7.{Soundness Test, if water absorption of [ -do-
13.1 Tests Prior to Construction -~ ' ' _ _ aggregate exceeds 2% (1S:2386 Part 5)
~The quality control tests to be carried out prior o i : '
- construction are indicated in Table 13.6.
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13.2 Tests During Constructlon
The quality control tests to'be carmed out durmg constructioon

are indicated in Table 13.7
Table 13.7: Quality Control Tests Dunng Constructlon

1S\ia _ Type of test Frequency
I.|Rate of spread of binder At least one test
' { daily
2.|Rate of spread of aggregates -do-
3.|Aggregates Grading (IS:2386 Part 1) ~-do-
4.|Temprature of binder during spraying _-do-
5.{Thickness of compacted layer -do-
+++++
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_CHAPTER 14
PREMIX CARPET AND SEAL ch |
Methodology

1. The base on which premix carpet.(20 mm thick) is to be laid should
be prepared and shaped to specified lings, grades and cross-
sections,

2. A prime coat should be followed by tack coat should be applred
- over the base prepared for laying oi the carpet.

3. The temperature of bitumen at the time of mixing should bein the

‘rande of 150°C to 163°C and that of aggregates 155°C to 163°C.

- Mixing should be thorough to ensure that a homogeneaus mixture

i ' : s

obtained and all particles of aggregates are coated uniformly, The

. femperature at the time of dascharge of the mlxture should be
between 130°C and 160°C.

4. The mixed material should be transponed quickly to site of work
and laid uniformiy by suitable means,

Materials : '

The materials should be propomoned as per quantities gwen in
Table 141

Table 14._1 : Rate of applicaiion of materials for premix carpet
' [As per table 500.13 of Rural Road Specification]

'{ Binder for premixing {quantities in term of straight run bitumen)

Aggregates of Carpet Quantity
per 10m?}|
a]  Stone chippings - 13.2 mm size passing 22.4 mm . 0.18m?
sieve and retained on 11.2 mm sieve A R
bl  Stonechippings - 11.2mm size passing 13.2mm -] 008md
| sieve and retainedon 5.6 mm gieve :

al For'{J._-1 8m?of 13.2 mm size stoen chippings at 52 kg per m* 9.5kg

b] For 0.09 m? of 11.2mm size stone chippings at 56 kg per m? 5.1kg
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Rolling :

fhe rolling should commencs with 80 - 100 KN rollers {three wheels of
tandem type), beginning from the edge and progressing towards the
centre longitudinally. (On super elevated portions, rofling should progress
from lower to upper edge paralle to centre line of pavement). Any high
spots or depressions noticed after the roller has passed over the whole
area once should be corrected by removing or adding premixgd_
material. Rolling should recommence thereafter. Each pass should
have an overlap of at least one-third of the track made in the preceding
pass. Rolling should continue until entire surface has been rofled to required
compaction. The entire operation of rolling shall be completed before the

temprature of mix ialls below 100°C.

Sea! Coat : A seal coat should be applied to the surface immedi- -
ately after laying the carpet at rates given in Table 14.2. The Trafic
should not be allowed on the road till seal coat is properly laid and
compacted.

Table 14.2 : Rate of application of materials for Seal Coat :
1| Type A: Liqu'id Seal Coat _ Quantity -
per 10 m?

a]| Stone chipping 6.7 mm size 100% passing through 0.09m*
11.2 mm sieve and retained on 2. 36 mm sieve o

b}| Bitumen . o 9.80kg.
2 | Type B : Premix Seal Coat . Quantity
8 per 10 m?

é] The aggregate shall pass 100% through2.36mm | 0.06m*
sieva and retained on 180 micron sieve

b]! Bitumen - | 68k '
' 3| Type C : Premlix Seal Coat | Quantity
: ' ' per 10 m?

a]{ Stone chipping 6.7 mm size 100% passingthrough | 0.0¢me
9.5mm sieve and retained on 2.36 mm sieve I
b]| Bumen . o 4.5% of weight
' of totat mixture

|2 Rurat Road Development Authority 2008 ———/4§FP|

The mix for the seal coat should be transported quickly to the
site of work and spread uniformly an the premix carpet to be
sealed. Rolling operations should be undertaken and continued
till all voids are sealed and a smooth uniform surface is
achieved.The rolling shall start from outer edge and countinued
up to center so that camber is not disturbed. In case of type A

" seal coat, the road may be opened totraffic after 24 hours of the
‘work of laying seal coat is completed. In case of seal coat type B
or type C the traffic can be allowed after tinal roiling is Complete

and temperature of the surface has cooled down to the surroundrng
temperaty re.

Quality Control Requirements :
1. Materials |

(a) Stone Chippings
(i) Physical requirements : Stone chippings should sahsfy
the reqmrements given in Table 14.3

Table 14.3 : Physical requ:rement_s of stone chippings premix carpet _

[As per table 500.3 of Rural Road Specification]

| s Aggrega_te impact value. 30 percent maximum
+ Flakiness Index - 25 percent maximum.
+ Stripping Vaiue Minimum refained coating 95%
+ Soundness S S
+ - Loss with Sodium Sulphate - 5 cycles | 12 percent r_néximum
¢ - Loss with Magnesium Sulphate -5 cycleg 18 percent maximum
+ Water absorption : 1 percent maximum
(i)  Grading: '

The two types of aggregates are mixed to gether : 13.2
mm {passing 22.4 mm and retained on 11.2 mm) and 11.2
mm (passing 13.2 mm and retained on 5 6 mm)in a 2:1
proportion, - :
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(b) Bitumen : ' Table 144 :Quality Control Tests Prior to construction
' The binder should be paving grade bitumen ({8 73-1992) |
S-850r S - 90 as par the contract or as decided by the 3
Engineer. _ No. Type of test | Frequency
-Surface Level [As per Chapter 18] | 1.|Quality of Binder (Straight-run Bitumen)
-Surface Regularity [As per Chapter 18] ] a) Penetration Test (IS:73) One set of test
' ' ) o per lot
: b) R&R Softening Point test (IS:73) -do-
14. Quality Control Tests : B ¢) Ductility Test (IS:73) -do-
o { | 2| Quality of Binder (Bitumen Emulsion)
14.1 Test Prior to Construction o a) Viscocity (1S:8887) -do-
The quality control tests and their frequencies would be as per b) Residue on 600 micron sieve(1S:8887) -do-
Table 14.4 S : 1t ¢} Storage Stability Test (I1S:8887) B -do--
3.} Quality of Binder (Modified Bitumen)
(IS:15462) o
a) Penetration Test ' One set of test
S ' | perlot
b) Softening Point Test -do-
¢) Elastic Recovery Test ' -do-
d) Separation Test ' -do-
| 4.1 Aggregate Impact Value Test One test per
' kmlength on
representative
sample from
each source
identified by
. T . the Contractor
5.| Flakiness Index Test (I1S:2386 Part 1) -do-
6.{ Bitumen Striping of Aggregate test
(I8:6241) - -do-
7.1 Water Absorption (IS: 2386 Part 3) -do-

. -M? Rural Kpad Develapment Authorisy 2008 Imj MP Rural Road fl)_cwfo?mcnt Authority 2008 :“E_,




14.2 Tests Durmg COﬂStI‘llCthI‘l :

The quality control tests to be carried out durmg constructlon

are indicated in Table 14.5

Table 14.5. .Quality Control Tests During Construction

Part 4)

No] - Typeof Test Frequency
1. | Grading of Aggregates Atleast two
(1S:2386 Part 1) tests per day
2. | Binder content before seal coat - -do-
3. | Temperature of Binder ‘Regularly close
intervals
4. [ Thickness of layer Regularly at
' close intervals
5. | Aggregates impact value (IS:2386 Atrandom

one test per km

Ftrtt

CHAPTER 15 ' '
'MIX SEAL SURFACING |
~ Methodology :
1. The temperature of bitumen at the time of mixing should be in

the range of 150°Cto 1 63°C and that 01 aggregates 155°C to
163°C.

ij Stone Chipping :

The rate of application of stone-chips and bitumen should be
as given in Table 15.1. The grading of aggregates should be
type A as given in Table 15.1.

Table 15.1 : Rate of Application of material for Mix Seal

Surtacing
[As per clause 509.2.5 of Rural Road Spemﬂcahon
' Type Aggregate Quantity Bitumen
: ' per 10 sgm. per 10 sgm.
Type A 0.27 cum 1 22kg
Type B ' 0.27 cum 19 kg

Quality Control Requirements :
Materials.

\(a) Stone.Chippings _
(i) Physical requirements : Stone chippings should -

satisty the fequirefnents givenin Table 14.2

M2 Rural Road Development Authority 2008 —__:mj

MP Rural Road Development Authority 2008 @J




Table 15. 2 : Physical requirements of stone chipplng for
Mix Seal Surfacing .
[As per table 500-3 of Rural Road Spemficatlon]

Aggregate Impact Value

* 30 percent maximum
+ Flakiness Index 25 percent maximum -
+ Stripping Value Minimum retained coating 95%
+ Soundnes : :
- Loss with Sodium sulphate -5 cycles 12 percent maximum

- Loss with Magnesium Sulphate - 5 cycleg 18 percent maximum
+ Water absorption 1 percent maxirmurm

(il Grading:
The stone chipping should confirm as gi\.fen in Table 15.3

Table 15.3 : Aggregate gradation
- [As per table 500.15 of Rural Road Specification]

_ IS sieve Cumulative percent by weight of

Designation (mm) Total aggregate Passing
Type A Type B

13.2mm - 100
11.2mm - 100 88-100
5.6 mm . 52-88 31-52
2.8mm 14-38 5-25
0.090 mm 0-5 0-5

(b) Bitumen:

The binder should be pavmg grade bitumen (IS 73 - 1992)
S- 65 or S - 90 as per the contract or as decided by the
Engineer. {Appendix 1 for guidelines on selection of binder).

[As per Chapter 18
{As per Chapter 18].

- Surface Leval
. Surfa_ca Regularity
185. -.Q'uallty Control Test :
The quality control test and their frequencies would be as per "
-same as Table 14.4 and 14.5 of Premix Carpet.

QRS
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CHAPTER 16
MODIFIED PENETRATION MACADAM '
Methodology :

1. The base on which modified penetration macadam course is
to be done should be prepared and shaped to the specified
lines, grade and cross-section.

2. Aprime coat should be applied over the base preparatory to
laying of the modified penetration macadam.

3. Thecoarse aggregates 40 mm 3|ze should be spread uniformly
at the rate of 0.9 cum for.75 mm thickness (0.6 cum for 500
mm thickness) per 10 m? area. All high spots and depressions
should be remedied by removing or adding aggregates.

4. Rolling should commence with 80-100 KN rollers (three wheels
or tandem type), begining from the edge and progressing
towards the centre longitudinally. {On super elevated portions,
rolling should progress from lower to upper edge paraliel to
centre line of pavement),

5. Any irregularities, noticed after the roller has passed over the
whole area once, should be corrected by loosening the surface
and removing or adding the coarse aggregates followed by
rolling. Rolling should continue till the entire surface has been
rolled to desired compaction such that there is no crushing of
aggregates and all roller marks have been eliminated.

6. The bitumen should be heated to a temperature of 177°C to
-~ 191°C and sprayed uniformly on aggregate layer at the rate of
20 kg per 10m? for 75 mm thick layer. {17.5 kg per 10 m? for 50

mm thick Iayer)

7. Immedqately after application of bltumen 12mm size key
aggregates should be spread at a uniform rate of 0.18 cum for
75 mm thickness (0.12 cum for 50 mm thickness) per 10m?
s0 as to cover the surface completely followed by rolling. Rolling
should continue until the key aggregates are firmly embedded

- iy position. - .
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8. A wearing coarse should be applied immediately after laying
~ the modified penetration macadam. I there is publisity of
any delay in laying of wearing course, a seal coat should be
applled immediately as per rates grven in Table 15 2

Table 16.1 : Rate of application of aggregates for 10 sqm.
area
[As per table 500.7 of Rural Road Specification}

Description . Thickness of Modified Penetration Macadam Layer

75 mm 50 mm

On Bituminous |  On WBM | On Bituminous|] On WBM

Surface {cum) | Surface {cum)| Surface {cum) | Surface (cum)

) 40mmsizehand| 09 0.9 06 06
broken metal '
(b} 12 mm size stone 0.18 . 018 _ 018 0.8
e _ .
Table 16.2 :© Rate of application of bitumen for 10 sqm. area

[As per table 500.8 of Rural Road Specification]

Description Thickness of Modified Penetration luiaca_dam Layer

75 mm _ 50 mm

On Bituminous _On WBM COnBituminous| On WBM
Surface (Kg) | Surace(Kg) | Surace (Kg) | Surface (Kg)

(&) Biumenof K ¥ 175 175
Grouting - '
{b) Tack Coat © AsperClause 503 of Rural Road Specification

' \M2 Rural Rpad Development Authority 2008 :mj

" (b) Bitumen:

Ql.iality Control Requirerﬁents:
Materials :
(a) Coarse Agg'regates and Key Aggregates

() Physical requirements : Aggregates should satisfy the
requirements given in Table 16.3 ' '

Table 16.3 : Physical requirements of aggregates for
bituminous macadam
[As per table 500.3 of Rural Road Spec_ification]

+ Aggregate Impact Value 30 percent maximum
+ FlakinessIndex 25 percent maximum
*

- Stripping Value Minimum retained coating 95%
+ Soundness . o
Loss with Sodium Sulphate -5 cycles 12 percent maximum

- Loss with Magnesium Suiphate - 5 cycles| 18 percent maximum

+ Water absorption ' | 2 percent maximum

(ii) Grading:
The coarse aggregates should be 40 mm size. Hand broken
metal is acceptable. Key aggregates should be 12 mm size.

The binder shouid be paving grade bitumen S- 35 or S- 65 as
per the contract or as decided by the Engineer. {Appendix 1
for guidelines on selection of binder). - -

-Surtacelevel [As per Chapter 18]
- Surtace Regularity ~ [AsperChapter 18]
16. Quality Control Test

16.1 Tests Prior to Construction
The quality control tests to be carried out pnor to
construction are indicated in Table16.4
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Table 16.4 :

Quality Control Tests Prior to Construction

2. |Quality of Binder (Bitumen Emulsion)

. {Quality of Binder (Modified Bltumen)

| d) Separation Test
.1 Aggregate Impact Value Test

a) Penetration Test

b) R&B Softening Point test
¢) Ductility Test -

a) Viscocity (15:8887)
'c) Storage Stability Test (1S:8887)

(IS:15462)
a) Penetration Test

b) R&B Softening Point Test
¢} Elastic Recovery Test

Flakiness Index Test (IS:2386 Part 1)
Bitumen Stripping of Aggregatc test”
(IS:6241)

b) Residue on 600 micron sieve(1S:8887)

S.
NO Type of test Frequency
1. | Quality of Binder (Straight-run ; One set of tests
Bitumen)(IS:73) per lot (Average

of three test)

| -do-

-do-
-do-
-do-

-do-

~ -do-

-do-

-do-

One test per
km length on
representative
sample from
each source
identified by

the Contractor
._do_

-do-

- -do-

Water Absorption (IS: 2386 Part 3)
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16.2 Tests During Constmcuon
The quality control tests to be carried out durmg COHStI‘UCtIOTI
are indicated in Table 16.5 =

Table 16.5 : Quality Control Tests During Construction

| Storage stability Test for Bitumen

Emulsion

Aggregates impact value (IS:2386

Part 4)

S No Type of test Frequency
1.; Rate of spread of binder At least two
' tests per day
2| Rate of spread of aggregate(Anex IV) | At least two
' tests per day
3.| Grading of Aggregates (IS:23 86 Part 1) At least one test
- per day
4.| Temperature of Binder during spraymg Regularly at
(Annex-1) close intervals

One test per
day '

Atrandom one.

test per km.

FH+F+++
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CEMENT CONCRETE PAVEMENTS
Methodology

_1. Sub-grade is prepared as per procedure mentioned in chapter-7.

2. Granular sub-base i is prepared as per processure rnenhoned
in chapter 8. '

3. Basecourseis prepared as per procedure mentioned in chapter-9

4. Form work for cement concrete slab shall be over the base
course it shali be set to true level and securely fixed in position
-to prevent any subsequent disturbance during compaction.

- B. .'Mixing of concrete shail be done in a power driven mixer of
appreve iype that will ensure a uniform distribution of materials.
The mixer with hopper attachment should oniy be used.

8. Concrete shallbe placed on the prepared base between formwaork

“in such a manner as to avoid segregation and uneven compation.

Concrete shal be deposited within 20 minutes and compacted

within 60 minutes in summer and 75 minutes in winter. Concreting

_ shall not be done when the atmospherrc temperature Is below
5°C and above 40°C. : -

7. Co’ncrete shall be compacted fuily using vibrating screed and
internal vibrator. Water i in fresh concrete should not be i in excess
“of the stipulated quantity, otherwise concrete is like to
crack within very short period after drying. After compacting
and finishing with screed a float and then & broomer is used to
finally finish the top surface with required texture to avoid
skidding. Any depressions or high spot showing deviation from
the true surface shall be immediately rectified. High spots shall
be cut down and refinished.

8.

Contraction and expansion joints shail be provided as per the

- Guidelines mentioned in IRC : 15 or IRC : 58. All materials

required for the joints, viz, tie-bars at longitudinai ;‘oihts, dowel
bars at expansion joints, expansion joint filler boards and joint

_ sealing compounds shall be checked for specrfrcatrons
' requirements as per 1S : 1834 and IRC :

Curing shall commence soon after the finished pavement
surface can taken the wet burlap, cotton or jute mats normally
apply for initial curing, without Ieaving any marks thereon (ISR

: 11). The mates shall extend beyond the pavement edges at
least by 0.5 m and be constantly wetted. Initial curing shall be
for 24 hours or till the concrete is hard enough to permit iabour
operations without damages. Upto 24 hours no water other
than mixing water, should be added to the surface of concrete
except just wet burlaps. Final curing, after removal of the.
rmats,etc. shall be carried out by wet ponding earth, ponding of
water or other means specified. Where water is scarce or
pavement is on a steep gradient, impervious membrance curing
shall be adopted. '

Materials :

Cement:

Any of the fallowing types of cement capable of achieving the

dosrgn strength may be used with prior approval of the Engineer.

P
if.

it
iv.

\

Ordinary Portland Cement, 33 Grade, |1S: 269
Qrdinary Portland Cement, 43 Grade, {S: 8112
Ordinary Portland Pozzolana Cement, |S: 1489
- Porttand Blast Furnace Slag Cement 1S: 455
Ordinary Porttand Cemet (OPC), 53 grade (IS: 12269) is to
be used only when a part of cement is replaced by flyash.
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Coarse Aggregates:

Flakiness index not more than 35%. The'maximum size of coarse
aggregate shall not exceed 25mm for pavement concrete. Water
absorption of aggregate shouid be less than 3%.

Fine Aggregates :

The fine aggregate shall not contain deleterious substances more
than the following fimits

- Clay Lumps : 4%
Coal and lignite 1%
Material passing IS Sieve 4 % in natural sand-
No. 75micron 15 % in crushed sand
Fineness Modulus . - 21035

Table 17.1 : Course Aggregate gradatlon for Concrete
{As per table 1500.1 or Rurai Road Specification]

Sieve Designation Percentage Passing the
- Sieve by Weight
26.5 mm ' ' 100
19.0 mm 80-100
- 9.5 mm 55-80
4.75 mm 35-60
600 micron : 10-35
75 micron 0
Dowel bars :

Pilain steel bars as per IS : 432 (Part 1) having minimum
- yieid strength 240 N/mm? shall be used as dowel bars.

Joint filler:

Bitumen impregnatad fuller board or synthetic joint filler board
may be used for expansion joint as per drawing and material should
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comply the requirement of 1S: 1 838. The board should extend little

more beyond edge of pavemen{ and side form. The holes shallbe -

accurately bored or punched out to have sliding fit on the dowel
bars. -

Joint Sealing Compound

This shall be hot poured sealing compound of reputed

make having desired flexibility, resistance to age, hardening and
durability conforming to 1S:1834. '

Concrete strength :

The concrete mix shall be of minimum M 30 grade and its
design shall be based on the flexural strength of concrete.
The target average strength for the mix design shall be
obtained from the foilowing relationshlp

S=51+Za'é

where

S = target average ﬂexurai strength at 28 days, in MPa

81 = characterstic flexural strength, at 28 days, in MPa

Za = normal variate, for rural roads the the tolerance level of 1 in
20 is recommended for which Za = 1.65

o = Standard Dewatlon in MPa

Mix Design

. For concrete having strength more than M20 should be
properly design with ali the material like cement, fine and coarse
aggregate to be actually used in the work. The Engineer-in-charge

will ensure that the sample of material with which mix design is

done, is available at site and no deviation is made. In case of
deviation the process of mix design shall be done again. The mix
design is based on IRC 44 and 1S: SP 23 and will be based on

flexural strength of concrete. The range of cement contenitcanbe

310 Kg. to 425 Kg. per cum of concrete.
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DRY LEAN CEMENT CONCRETE SUB BASE *

1. Scope

I.1. The work shall consist of construction of dry lean concrete
subbase for cement concrete pavement in accordance with the
requirements of these Specifications and in confirmity with the
lines, grades and cross-sections shown on the drawings or as

directed by the Engineer . The work shall include furnishing .

of all plant and equipment, materials and labour and
~ performing all operations, in connection with the work, as
-approved by the Engineer.

1.2. The design parameters of dry lean concrete sub-base, viz.,
width, thickness, grade of concrete, details of j joints, if any, etc.
shall be as stipulated in the Concrete drawings.

2 Materials

2.1. Source of Materials : the Contractor shall indicate to the .

Engineer the source of all materials with relevant test data to be
used in the lean concrete work sufficiently in advance and the
approval of the Engineer for the same shall be obtained at least
45 days before the scheduled commencement of the work. If
the contractor later proposes to obtain the materials from a
different source, he shalt notify the engineer for his approval at
least 45 days before such materials are to be used.
2.2 Cement : Any of the following types of cement may be used
with prior approval of the Engineer:

(i) Ordinary Portland Cement IS: 269
(i1) Portland slag Cement - IS: 455
(ni) Portland Pozzolana Cement IS: - 1489

If the subgrade is found to consist of soluble sulphates

in a concentration more than 0.5 per cent, cement use shall be

sulphate resistant and shall conform to IS:6909.
*NOTE - DLC work should not be done without prior
permission of Head Office.

v

Cement to be used may preferably be obtained in bulk - |
from. It shall be stored in accordance with stipulations contained
in Clause 1014 shall be Sle_] ected to acccptance test prior to

‘its immediate use.

2.3 Aggregates :

2.3.1 Aggregates for lean concrete shall be natural material
complying with IS: 383. the aggregates shall not be alkali
reactive. The limits of deleterious materials shall not exceed
the requirements set out in 1S:383. In case the Engineer
considers that the aggregates are not free from dirt, the same
may be washed and drained for at least 72 hours before
batching, as directed by the Engineer. '

2.3.2. Coarse aggregate: Coarse aggregate shall consist of clcan
hard, strong, dense, non-porous and durable pieces of crushed
stone, soft, flaky, elongated very angular or splintery pieces. The
maximum size of the coarse aggregate shall be 25 mm, The
coarse aggregate shall comply with clause 602.2.4.2.

- 2.3.3. Fine aggregate : The fine aggregate shall consist of
-clean, natural sand or crushed stone sand or a combination
of the two and shall conform to 1S:383. Fine aggregate shall
be free from soft particles, clay, shale, loam, cemented

particles, mica, organic and other foreign matter. The fine
aggregates shall comply with clause 602.2.4.3. '
2.3.4 The coarse and fine aggregates may be obtained in elther
of the following manner : :

(i) In separate nommal sizes of coarse and fme aggregates
and mixed together intimately before use.

(i) Separately as 25 mm nominal single size, 12.5 mm
nominal size graded aggregates and fine aggregate of crushed

- stone dust or sand or a combination of these two. =

MP ‘Rural Rpad Development KAuthority 2008 ———4I»

|2 Rural Rpad Development Authority 2008 :m]




~ The material after blending shall conform to the grading as
indicatcdin Tablel7.2

: TABLE 17.2. AGGREGATE GRADATION FOR DRY
LEAN CONCRETE

[As per table 600 1 of MOSRTH 1

Sieve Designation Perccnt passing the

- “ sieve by weight
26.50 mm ' 100
19.00mm - ' 80-100
9.50mm . ' _ - 55-75
4.75mm ‘ | 3560 -
600.00 micron o 10-35
75.00 mjcron _ . 0-8

be clean and free from injurious amounts of oil, salt, acid,
vegetable matter or other substance harmful to the finished
‘concrete. It shall meet the requirements stipulated in 1S:456.

F A+

2.4 Water : Water used for mixing and curing of concrete shall '
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1 | Subgrade
|21 Sub-base _ :
(a)Flexible pavement +10mm | -20 mm
{b)Concrete pavement ~|+6mm | -10mm

pr—

. CHAPTER 18 -

NTROL F ALIGN EVEL AND SUR A E
REQL!LAHITIEﬁ

1. SURFACE LEVEL:

Table 18.1 : Tolerances in surface levels
{As per table 1800.1 of Rural Road Specification]

+ 20 mm | -2.5mm

[Dry lean concrete or rolled Concrete]

3 | Base-course for flexible pvement

{a)Biturminous course ' |+86mm | -émm
{b)Other than bituminous _
iiMachine laid ' +10mm{ - 10mm

iiiManually laic +15mm | - 15mm

4 | Wearing course for flexibie pavernent
(aMachine laid - +6mm | -6mm
{b)Manually iaid +10mm | - 10 mm

5.] Cement concrete pavement +5mm | -6mm*

* This may not exceed 18 mm at 0 - 300 mm from the edges.
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 Table 18.2: [As per clause 1802.4 of Rural Road Specification]

Type of Construction Maximum Permissible Undulation
' . Measured with 3 m Straight Edge
' Lohgitudinal' Cross
Profile Profile
Subgrade - 20mm 15 mm
Granular Sub - base 12mm 10 mm
Stablized Soit Layer 12 rhm 10 mm ‘
W.B.M. Grade | | 15mm 12 mm
|W.B.M. Grade Il & Il ' 12mm : 8 mm
Wet Mix Macadam Base 10 mm 8 mm
Surface Dressing  10mm 12 mm
Built - up Spray Grout 12mm 8mm
20 mm Bituminous Premix Carpet 8 mm ‘8 mm
Biturninous macadam. 12mm 8mm
Mix Seal Surfacing : gmm 8 mm
Cement Concrete 6 mm . 6 mm

Table 18.3 : Maximum Permitted Numbers of Surface
Irregularities {As per Table 10.14 of IRC SP -20]

Iregularity | “Number of Irregularity of Size

4mm | 7 mm

Length for Measurement {m)| 300 75 300 | 75

Number of Irregularities 50 25 | 6 3

VIVIVVIN
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CHAPTER 19
~ CULVERTS AND SMALL BRIDGES

19.1.General :

In order to adopt uniform standards and to assist the field .
engineers in providing cross drainage works, type designsand
estimates of culverts of probable spans and heights for rural
roads are given. These designs are based on relevant IRC codes

- and guidetines. This Chapter generally deals with culverts, small
bridges and minor bridges for rural roads, having height from
foundation to road top up to 8 m and spans up to 10 m.
Information and details of causeways and submersible bridges
are also given. The required formation widith for rural roads {Other
District Raod {(ODR) and Viillage Road (VR)] is 7.5m. In case -
of roads of short length connecting only one viliage and hill
-roads, the formation width can be reduced io 6m.

19.2.Geometrics of Culverts & Small Bridge :

The overall width of culvert should be equal to the formation
 widith of the road. In rural Roads, the roadway widthis 7.5min
plain and roliing terrain. However from cost and low traffic point
of view 6.3 m formation (roadway width) can be adopted for
such roads; which connect only a small habitation and where
Jength of the road is small. After careful consideration of various
issues and with due consideration of traffic and cost, overall

width of culverts and small bridges are given in Table : 18.1

Table 19.1 : Geometrics Standards : (Table 7.1 of IRC SP 20)

Type of Cross For 7.5 m Roadway Width for §.0 m Roadway Width
Drainage Works Overall width, m | Carriageway, m Overall, mkarﬁageway,m 1
Culverts 75 ~ 68 ' 60 55
.-S_mallandMinOrBﬂdgés. 6.4 55 60 | 55
Submersible Bridges 75 68 6.0 55
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19.3.Minimum span and clearance :

preferabie that the clear waterway of slab culvert is minimum
1.5 m and diameter of pipe in case of pipe culvertis 1000 mm
(900 mm internal dia). Culverts of small span or diameter get

carry out inspection and repairs in span or diameter less than
the ones given above as the requirements. Irrigation pipes do
-not come under the purview of pipe culverts. Minimum height
of soffit of stab should be 1.5 m above lowest bed level from
the consideration of inspection and maintenance. Table 19.3

indicates clearance required for different spans.

Table 19.2 : Spans & Clearance : (Table 7.2 of IRC SP 20)

Spanin m. Vertical Clearance in mm.

1.0 an_d 1.5 - - 150 |
‘2.0and2.5 . 300

3.0and4.0 450

5.0and6.0 600

{IRC : 8P : 13 provides more detailed hydraulic ca_lculations)

19.4.Kerb and parapet wall :

Parapet walls of culverts generally consist of either .
Random Rubble (RR) or Coarse Rubble (CR) stone masonry in
cement rmortar 1 : 5 or RCC railings of 0.8 m high above kerb. ltis
observed that these railings get damaged due to impact of vehicles
_and repair takes time. Where overall roadway is 7.5 mor 6.4 m,
the combined width of kerb and parapet is 450 mm as per stand-
ards. However, for 6 m wide culverts or bridges, 250 mm wide
RCC kerb, 300 mm above road level should be provided.
considered necessary either pipe raling or guard stones of 200 x

From the consideration of maintenace 'Q_! culverts, it is

chokéd due to silt. it is not possible to enter the pipe and .

200 mm. section projecting 300 mm above |

- kerb-and spaced at 1200 mm c/c may be fixed. In case of small

i i idth, parapet may be of
bridges with 7.5 m and 6.4 m overall Wld} , )

Plaig Cerent Concrete (PCC) railing of brick masonry or of %ua:‘c‘il |
stones. At the end of parapets and retumns, 400 x 400 x 600 m

“RCC blocks are provided at four corners at the end of returns.

Numbering of culverts and direction of fiow can be marked on these

pillars.
19.5.Types of Cul_vert :
Following typés of culverts are generally provided : -
a. RCC PipeCulvert B -
b. RCC Sl?ab on Masonry or Plain Concrete Abutment
‘ ¢. RCC Box Type Culvert .
d. Arch Culvert
e. CutStoneSlabCulvet = .
. Stone masonry Scupper
g. Vented Causeway

" h. Submersible Bridge.
' 19.6Height of Culvert :

The minimurm height of the formation lgvel- of th'g rogd fromthe
bed level is required 10 be as per Table in case of pipe culvert.

Table 19.3 : Minimum Helght of Formation :
| " (Table 7.3 of IRC SP 20)

Diameter (NP Pipes), mm Height of Formation, m
For 1000 (900 mm i_nternai da) | 175
For1200 - 2.15 :

19.7. Siting of Culveris on Gradient -

The cross drainage works should generally be sited ont:\e .
straight alignment of a road. [fa nalla crosses the_roagéi od. c?rr
than at right angle, either & skew cu!ve_‘rt shoulq be providec d
-if aconomical, the nalla should be suitably trained. |f the r03 !
atthe culvert is in gradient, the same gradient of fo_a.d mayd et
- provided for deck slah of the cuh._f_ert_. If the culve_n is situated @
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be given_ in the wearing coat on the culvert. In such cases, the
levels of the two abutment caps on either side may not be the
same. Howaever, the bearing surface of an RCC or Stone slab
culvert on the abuiment shouid be horizontal.

19.8 : Pipe Culvert :

Dia_meter of Pipe : The cost of slab culvert is less if the foun
Qatlon is within 2 m from the bed level, otherwise, pipe culvert
Is chosen. Although use of 450 mm, 600 mm diameter pipes
in (_JD works was more popular in low to moderate rainfall
regl_ons, from inspection and maintenance point of view, a
minimum of 900 mm (internal} diameter is recommended.
However, taking into consideration the smaller length of barrel
and low embankment heights, pipes of lesser dia, viz, 600 mm
or 750 mm may also-be used in exceptional situations. RCC
pipes of 300 and 450 mm dia, used for purposes, such as,
irrigation/agriculture are to be considered as mere buried
conduits and not as culverts. The pipes for culverts of rural
roads shall be of NP3 type, which conform to 1S ; 458 1989
and can be chosen as per Table.18.7.

Table 19.4 : Diameter of Pipe : (Table 7.4 of IRC SP 20)

Catchment Area (Hectares) l_)iame_ter of Pipe (mm) -
Upto 10 1000 single row

.1 (0 to 20 12Q0 single row

2010 5_0 o : 1000 0r1200 (2103 rows)
5010 60 ' 1000 or 1200 (4 rows)

19.4: Design Requirements of Pipes :

The pipes shall be conform to IS : 458 - 1989 (Specification

~ for concrete pipes) and shall be laid as per relevant IS :
: 7:33.—1985 (laying of concrete pipes). The structural design of
 pipe culvert requires calculations of probable maximum load
.on the pipe, inherent strength of pipe and 'sel'ec't'ion
of bedding for the pipe. The load factor of pipe depends on
different conditions of bedding as weil as laying of plpes '

change of gradient (hump), the profile of vertical curve should
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19 10 Headwall

In order to reduce the quantum of masonry wall and the cost,
the headwallls are raised up to top of the pipe and 0. 5mparapset
wall is provided above it.The length of headwall is equal to four
times the diameter of pipe for retaining the slope of earthen
bank within 1 (Vertical) to 1.5 (horizontal). By restricting the
height, the length and section of headwall is considerably
reduced. Longer headwalls are provided for wider streams as
per site requirements. Pipes.are generally 2.5mor 3 m long.

It shall be ensured that the invert of the pipe is placed 150 mm
below the average bed level. Suitably designed RCC face wall
(150 mm thick) can aiso be used for a single row pipe culvert.

19.11 : Excavation for Pipe :

The foundation bed of pipe culverts shall be excavated trueto-
the lines and grades shown on the drawings or as directed by
the Engineer. The pipes shall be placed in shaliow excavation
‘of the natural ground or in open trenches cut in existing embank
ment, taken down to levels as shown on the drawmgs

in case of embankments of heights of fill more than 3 m '
above the bed level or three times the external diameter of the
pipe, the embankment shall first be constructed to the level
above the top of the pipe equalto the external diameter of the
pipe and the width on either sides of the pipe shall notbe less
than five times the diameter of the pipe. After the construction
of embankment, a trench shali be excavated and the pipe shall
be laid. The width of trench in the embankment on either
_ sides of the pipe shali be one- -fourth of the diamater of the
pipe subject to minimum of 50 mm and shall hot be more
“than one third diameter of the pipe.The sides of the trench
shalt be as nearly vertical as possible.Where rock or boulder
strata are encountered, excavation-shall be taken down to at
lsast 200 mm below the bottom leve! of the pipe.
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19.12 : Bedding of Pipe
i. Type A (Concrete Cradle) bedding :

Type A bedding shall be provided for the size of pipes of 900
‘mm internal diameter or more and height of filt more than 4
metres above the pipe. The pipe shall be bedded in a cradle
constructed of concrete having a mix not leaner than M 15 or
-as specified on the drawings, conforming to Section 800.

ii. Type B (First Class)Bedding:

Type B bedding shall be adopted for a height of filt less

" than 4 m above the pipe.Under type B bedding, the pipe shall.

“be evenly bedded on a continuous layer of well compacted
sand, moorum or approved granutar material, shaped concen
tricaily to fit the lower part of the pipe exterior for minimum 10 '
percent of its overall height. The bedding material shall be well

- graded sand or other granular material passing 5.6 mm sieve '

_ suitably compacted/rammed. The fill material shall be free from -
clay lumps. The compacted thickness of the bedding layer .
shall not be less than 75 mm or as specified onthe drawings.
Backfilling upto 300 mm abave the top of the pipe shall be
carefully done and the soil thoroughly rammed, tamped or
vibrated in layers not exceeding 150 mm, particutar care being
taken 1o thoroughly consolidate the materials under the
haunches of the pipe using light mechanical tamping
equipment.Filling of the trench shall be carried out
simuitaneoUsly on both sides of the pipe in such a manner

. that unequal pressurées do not.occur. The earthwork between

~ the pipes shall be compacted thoroughly by hand compacting .
tools. Normally, granular material shall be used for the purpose.
Care shall be exercised during compaction to prevent damage
io pipes. In case of expansive soils, like, black cotton soil,
which have very low bearing capacity, a layer of sand/moorum
or non-expansive material shall be provided under the bedding.

* The thickness of the sand layer bedding shall be as specified
on the drawings or as directed by the Engineer subjecttothe

" minimum thickness of 450 mm. :
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19.13: Laying of Pipe :

Where two or more pipes are to be laid adjacent of each other,
they shall be separated by a distance equal to at least half
the diameter of the pipe subject to a minimum of 450 mm.
The pipes shall generally be laid as per IS : 783.The longitudinal -
slope of the pipe shall not be flatter than bed siope subject to

" minimum of 1 in 1000 in plains.
19.14 : Jointing of Pipe :

" The pipes shall be joined either by collar _joint'or the flush

joint. The collar shall be of RCC 150 mm to 200 mm wide

~having strength as that of pipes. Caulking space shall be betwen

43 to 20 mm according to the diameter of the pipe. The collar
shall be properly placed over the joint of the pipe to cover the

' joint evenly. Caulking matarial shall be a wet mix of cement

and sand in the ratio of 1 : 2 rammed with caulking irons.
In case of flush joint the ends of pipes are specially shaped to

“or a self-centering joint with jointing space 13 mm wide. The

jointing space shall be filled with cement mortar {cement !
Sand 1 : 2) mixed sufficently dry 1o remain in position when
forced with a trowel or rammer. Care shall be taken to fill all

~ voids and excess_mo'rtar shall be removed.

19.15 : Backfilling.:

Trenches shall be' backfilled immediately after the pipe have
been laid and the jointing material has hardened. The backfill
soil shall be clean , free from b_ou'lde'rs, large roots, clay lumps
retained on 75 mm sieve, stones retained on 26.5 mm sieve
and excessive amounts of sods or other vegetable matter.
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19.16: Headwalls And Other Ancillary Work

Headwails wings walls, aprons and other connected works
shall be constructed in accordance with the details shown on
the drawings or as directed by the Engineer.

Brick masonry work in the pipe culvert shall conform to Section
600 of Specifications for Rural Roads.

Stone masenry work in the pipe culvert shall conform 10 Sectlon
700 of Specifications for Flural Roads.

Concrete wor_k in the pipe culvert shall conform to Section 800 of
Specifications for. Rural Roads.

Steel reinforcement work in the pipe culvert shall contorm to
Section 1000 of Specifications for Rural Roads.

19.17 : Materials :

Materials for the construction of various components of cul-
verts and minor bridges shall conform to relevant provisions of
_these Specifications for Rural Roads as listed below :

i.  Bricks . Clause602.4

i. Stones Clause 702.4
it Cement Clause 602.2/702.2/802.2
- iv.  Coarse aggregates Clause 802.3

v Sand - Clause 602.5/802.

vi. Water Clause 802.5

vii. Steelreinforcoment  Clause 1002

viil. Structural Steel Clause 505 of IRC : 24
19,18. RCC Slab Culvert: (Table 7.51RC S_P 20)

Catchment area and span requirement : RCC siab culvert |
is one of the common types of culvert. For catchment area
more than 60 hectares, RCC slab culvert offer an economical
and convenient proposal. The approximate relationship between
the catchment area and the span is given in Table.
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Table 19.5 : Clear Span of Culverts

Catchment Area in Hectares | Clear Span of Culvert, m .
Upto1s - 15
161025 R 2.0

2610 50 - - 3.0

511075 : ' 40

7610 100 - 50

101 to 1258 ' o 6.0

126 t0 200 (Deep Channels} 80

19 19: Minimum depth from lowest bed level

Minimum depth from lowest bed leval to soffitis 1.5 m. . Normally

a small bridge will not be required for catchment area less then

125 hectares. Most of the culverts on roads can be adjusted
- according to catchment area indicated in Table 18.18

19. 20 Detailing :

“M25 concrete and High Strength Deformed bars are specified -
for usage in deck slab. A nominal 1: 1.5 : 3 concrete mix with
43 grade cement and a water cement ratio restricted to 0.45
can produce this strength. In case of simply supported slabs, it
is a common practice to crank alternative bars at 1/7" clear
span. Similar practice can he adopted for solid slab culvert of

. 4.0 m span and above. But in case of 3.0 m span and below,
only one bar in every four bars is to be bent. Alternatively, crahking
may be avoided. The plates showing the type designs indicate
the exact number of bars to be cranked.

19.21: RCC Box type Culvert

Section of box culvert : Box section of size lessthan2x2 m -
is not practicable 1o implement. Box type culverts are suitable
for a situation where the catchment area is more than 30 hectares.
An isolated box culvert is economical in such cases where
-gither the depth of foundation is more than 4 metres below
bed ievel or where the total embankment is very high, as in
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is very high, as in lhe case of approaches of along - 19.23: Section of a'butment pier and return
hridge. Normal sections of box culverts adopted for different

a] Section of abu ment
catchment areas are given in Table 7.6 Box culverts of smaller - tments and returns : following sections are

given inthe followmg plates of IRC SP-20.

sections or arch culverts are cost effective at most of the -
~ locations particularly in strata with low bearing capacity and Heig ht.2 mto.5m Masonry Sect;on ﬁ Plate 7. 2
where founding strata is deep seated. Hgight 45mto80m - | Masonry Section Plate 7.3
Table 19.6 Sections of Box Culverts (Table 7.6 IFIC SP 20) Abutment for height upto 8 m PCCM15 . 1 Plate7.4
Catchment Area, Heclares Sectin of on Culverts Het_um for height upto 8 m - PCM15 | Plate7.5
' ' ' The abutment cap and cap on return wall and dirt wall for cutverts
i? ig 46(0) | : gg'; iggm will be of pla'ir.w concrete of M20 grade with surface reinforcement.
61 1o 81 “3mx 3m V\_Jhere bearings are provided the cap wilt be reinforced. For
upto 200 ' _ 3m x 3m (2 boxes). dirt walls of span more than 6m the dit wall shall be reinforced. '
T - ' ' . ~ . Stepped piers and abutments are chosen for ease of shuttering
19.22 : Return 'wall or wing wall : B |- since tapered sections are likely to pose construction problems .
: - - . inruratareas. _ _
Splayed wing walls are generally found 1o :
be better than strajght retums. However, straight returns are |~ | | bl Piers:
easy for construction and standardisation, The layout and _ _ The sections of PCC pier and the method of designing a B
‘construction of wing splayed wall is also difficult. itis, -therefore, Y T ~ aregiven in the Plates 7.04 and 7.06 of SP 20, The sec?‘ pler
proposed to provide straight returns increased suitably. Type [ | * PCC return walls and \.Nirl.g walls a'"e vornin F;lat ey tions of
section for RCC pier and abutment caps besides ditwallsare | -~ - {} bearing capacity of soil is low, the jgt g 9 Where
given in Plate 7.25 of SP 20. The length of return | - '; : footing could be erél dimensions of the
walls beyond the faces of abutments should be as given in . :
¢] Miscellaneous:

Table 19.22 - \

" Table 19.7 Length of Return : (Table 7 8 IRC SP 20). Stopper, protection around abljtment and treatment for ihe _

submersible bridge is glven in the Plate 7.20 of SP 20

Helght of Formation at Abutment _ Length of - 1. 24 A
4
~ Above bed Level,m Return, m ' pproach Siab :
R 1 e Abutment is desngned for surcharge of equwaiem herght 1.2
; - U . | m and return walls for an equivalent height of 0.6 m. Therefore,
2513 o 3.75t04.5 : | ther.e is no need 1o provide approach slab. However, it may be :
35 - 525 } desirable to provide a pavement for entire formation width for
4 6 1 length of 3.6 m behind abutment, between returns.
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19.25 : Approach Slab :

Abutement is design'e_d_for surcharge of equivalent height 1.2
“m and return walls for an equivalent height of 0.6 m. Therefors,
there is no need to provide approach slab. however, it may be

desirable to provide a pavement for entire formation width for

length of 3.6 m behind abutment, between returns.

19.26: Weep hole and water spout :

'~ Weep holes are provided to prevent building up of hydrostatic
pressure behind abutments and wing walls. '

i There may not be any need for weep holes and waterspouts in
small span culverts. However, local practices prevails on size
and spacing of weep holes, which may be followed.

ii. lfthe height of abutment and return over bed levelis more than
2m, weep holes should be provided 150 mm above low water
 tevel (LWL) or ground level (GL) whichever is higher. In case of
stone masonry, weep holes of 150 mm dia or 80 x 150 mm
size in 1 : 20 slope should be provided at required intervals
(Refer : IRC : 40) ' '

ii. Fors5mand&m span one wa_ters'pdut of 100 mm dia should
“be provided in the cenire of stab on either side of the deck.

19.27 : Grade dt Concrete : '

In the past, M10 and M15 grades of cement concrete were

extensively used in CD works. As perIRC: 21, the minimum

grade of structural eoncrete is M20 (design mix). Where the

" gquantum of concrete work is small as in CD works of rural

roads, it is suggested to use nominal mix based on volumentric

- proportion of cement, sand and aggregate with a low water

cement ratio up to 0.45. The minimum quantity of cement shall

be 310 kgs_‘m-"; ‘Superplasticizers could be used to improve
workability, : '
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19.28 : Test and Standards of Acceptahee :

 The materials shall be tested in accdr'da.ncé with t'ﬁese
Specifications and shall meet the prescribed criteria.
The work shall conform to these Specifications and shal!’-meet.
the prescribed standards of acceptance.

Tolerances in Concrete Elements :

Variation in cross-sectional dimensions mm :+10mm.-5
Misplacement from specified positionin plan : 10 mm
Variation of levels at the top” : +10 mm
Varation of reduced levels of bearingareas ..:+5mm
Variations from plumb over fullheight ~~ v+ 10 mm
Surface irregularities measured with 3m
straight edge . :5mm

g. bearing areas :3mm

D e
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CHAPTER 20 ' | (vii} After one or two hours of concreting, the concrete shall be
— : . . : ‘protected from thick drying by covering with moist gunny bags,

. RETE FORSTRUCTURE - - canvas, Hessian or similar material. After 24 hours, all exposed

1. Methodology : ' surfaces of concrete shall be kept continiously in a damp or
: _ R wet condition by ponding or by coverting with a layer of soaks,

(i} Formwork and reinforcement contained in it shall be cleaned ! . canvas, Hessian or similar materials and shall be kept constantly
and made free from standing water, dust, snow or ice - ' wet for a period of not iess than fourteen days, from the date
immediately before placing of concrete. o : of placing of concrete. '

- (i) For all works, concrete shall be mixed in mechanical mixer ' 2. Material :

com plying with IS : 1791 and IS : 12119 fitted with water
measuring device. Mixing shall be continued till materials are (i) Cement: _ _
uniformty distributed and uniform colour and consistency of . Cement to be used in the works shall be any of the foliowing
entire mass is obtained. Further each individual particle of . types with the prior approval of the Engineer :
coars.e.aggr.egate shgll show complete coating of mortgr : s.Nd. . Type Conforming 16
containing its proportionate amount of cement, if there is :
segregation after unloading from the mixer, the concrete shall 1 Ordinary Portland Cement 33 Grade | 1S : 269
remixed for not less than 2 minutes. ' |2 Ordinaryr Portland Cement 43 Grade IS: 8112

{iii) After mixing concrete shalt be transporied to formwork as : ' _
quickly as possible concrete shall be sa transported and placed . : (") Coarse Aggregates : ‘

that no contamination segeregation or ioss of its constituent '
materials and workability is also maintained, the concrets
{ensure that) shall not be dropped from more than 1.5 m height.

Coarse aggregates (4.75 to 40 mm S|ze) shall be clean iree
from adherent coating, hard, strong, dense, non-porous and |
durable pieces of crushed stone, crushed gravel, natural gravel
or a suitable combination thereof or other inert material. They
shall not consist pieces of disintegrated stones, soft, flaky,
elongated particles, salt, alkali, vegetabie matter or other

(iv)The concrete shall be compacted betore the intial setling of
the concrete but not later than 30 minutes of its discharge

from the mlxer . ) 2 . .
: deleterious materials such as coal, lignite, mica, pytire, shale,

(v) Concrete shall be layed in horizontal fayers 1o a compacted clay, organic impurities in such quantities as to reduce the

~ depth of not more than 450 mm when internal vibrators are strength and durability of the concrete, or attack the steel

used and not more than 300 mm in other case. _ reinforcement. Coarse aggregate having positive alkali-silica
(vi)Concrete shall be throughly compacted by vibrations using reaction shall not be used.

internal (needle) vibrators of suitable size or form vibrators Before the commencement of the work, at least three samples

during placing and worked arround the reinforcement, in accordance with the procedure laid down in IS : 2430 shall be

embeded fixture and into corners of the form work ta produce taken for each quarry source to ascertain the guality, smtabl;hty .

dense homogenious void free mass hawng face with required ' and fitness of the available material for use in the works.

surface finish.

MP Rursl Rpad Development ?utﬁaﬁty ZQOJ_ :mj — m‘m{ qu‘{ ﬂ)c'f)?fopmmt- ﬁ[ut&anty P —




Table :20.1 (Tabie B0O. 1 ofSﬁecifical-ion'for':R'uraJ -'Floads) (iv) Water

- Water to be used for mixing and curing shall be clean and

1S:Sieve | *.. Percent by Weight Passing the SIBVE for : ~ “tree from injurious amount of oils, acids, salts, sugar, orgaric
Size Nominal Size of ! materials or other substances thatmay harmful to concrete or .
40 mm 20mm 12.5 mm ' ~ steel. Potable water (withpH value between 6.and 8} is generally |
. —— — - ' considered satisfactory for mixing and curing of concrete. The |
63 mm 100 - _ - - - S e 1 _
. : : . . pH value of water proposed to be used shall not be less than
40 mm 95-100 100 - : X -
6. Water-used for curing shall not produce any objectionable
20 rm 3070 - 95-100 100 !
12.5mm o : 90-100 stain or unsightly deposit on concrete surface. Mixing and curlng
: § ] N with sea water shall not be permitted. .
10 mm 1035 | 2565 40-85 ' P
4.75mm 05 _ 0-10 010 3. Grades of Concrete : _ o
{ii) Sand I Fine Aggregates The concrete_shall be in grades designated as per Table 18.3,

where the characterstic strength is defined as the strength of
concrete below which not more than 5 percent of the resuits
are expected to fall.

~ Sand/Fine aggregates of sizes 0. 15t04.75 mm shall consist
of natural sand or hard pieces of crushed stone or crushed
gravel or combination thereof. They shall be clean and shall not
contain lumps, soft or flaky materiais, mica or other deleterious
materials in such quantities as to reduce the strength and du-
rability of concrete or 1o attack the embedded steel. Fine
aggregates having positive alkali-silica reaction shall not be

‘Table : 20.3 (Table 800.4 of Specification for Rural Roads)

used. The fineness modulus of fine aggregate shall be betweaen " Grade Designation Speciﬁed characteristic
. 21035 o compressive Strength of 150 mm
Table : 20.2 (Table 800. 2 of Specification for Rural Roads) _ cubes at 28 days in MPa
' IS Sieve Percent by Weight Passing the Sieve { m o 10
- 15 . 15
Size Zone | - Zonell Zonelit M 20 . 20
To0mm 00 | 100 00 || M25 -' 25
475mm - 90-100  90-100 90-100 M 30 30
2.36 mm 6095 1 75100 _85'1 00 Note : In designation of concrete M refers to the mix and number |
1.18 ",'m .| 8070 ' o 3390 75100 to the specified characteristic compressive strength of 150
600 micron |~ 15-34 3559 60-79 mm cubes at 28 days expresed in MPa. .
300 micron 520 8-30 12-40 :
150 micron 0-10 0-10 010 _ * Lean concrete levelling course/foundatlon concrete for .

- masonry work,
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Table : 20.4 (Table 800.5 (A) of Specmcatlon for Rural Roads)

Mlmmum Cement Content And Mammum Water Cement Ratlo

Structural Member kfinimum Cement Maxlmum Water

Content |Condit- | Cament | Condit |
{kg/fcu.mj| -ions ratio Jions
Exposure ) Expos.
Normal Severe | Nommnal |Severe

a. Plain Cament Concrete 250 - 310 - 0.50 0.45

member (PCC members)

h. Reinforced Cameant Concrete|] 310 400 ] 0.45 '0.40
' membear (PCC members) i

Table 20.5 : (Tabie 800.5 (B) of Specification for Rural Roads)

Mnimum Strength of Concrete Conditions of Exposure
Structural Member _ Normal Severe

a. Plain Cement Concrete member M15 M20
(PCC members) o

b. Reinforced Cement Concrete M 20 M25
members (RCC members)

4. Finishing:

Immediately on removal of forms, the concrets shall be
examined by the Engineer before any defects are made good.

All exposed bars or bolis passing through the reinforced cement
- concrete memeber and used for shuttering or any other purpose
" shall be cut inside the reinforced cement concrete member to
a depth of at ieast 50 mm below the surface of the concrete
and the resulting holes be closed by cement mortar.

MP Rural Rpad Development Authority 2008 ————QIH)|
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All construction and expansion joints in the completed work
shall be left carefully tooled and free from any mortar and
concrete. Expansion Jomt filler shall be left exposed for its full
length wﬂh clean and true edges

The portion of concrete, which is porous or honey combed or
its placing has been interrupted without prowdlng proper
construction joint or construction tolerances have not been
met or reinforcement has been displaced to an extent

" detrimental to structural safety shall be rejected, removed and

replaced as per the directions of the Engineer.

Sampling and Testing :

i. Concrete for mak:ng three test cubes shall be taken from

a batch of concrete at point of discharge from the mixer in
accordance with the procedures taid down in IS ; 1199.

- 1. Arrandom sampling procedure to ansure that each of the

concrete batches forming under the acceptance
- inspection has equat chance of being chosen for taking
© Cube shall be adopted. The sampling shall be spread over
the entire period of concreting covering alt mixing units.
iii. 150 mm cubes shall be made, cured and tested at 28
days age for compressive strength conforming to IS : 516.
The 28 days test s!rength result for each cube shall form
an item of the sampie representing a lot.

6. -Test Specimen and Sample Strength :

Three test specimen shall be made from each sample for test
ing at 28 days. Additionat set of specimen shall be made to
determine the strength' of concrete at 7 days or for removal of
formwork or any other purpose if directed by the Engineer. -
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7. Frequency: = ' ' . Useful Data

The minimum frequency of sampling of concrete of each grade _ 1. Areas & Weights of Steel
shallbe as givenin Table 9.1 ' ' : ‘&) Mild Steel Round Bars
Table 20.6 (Table 800.10 of Specification for Rural Roads) Dia inmm | Area Sq. CM. | Weight Kg/M | Perimeter Cms
. 6 0.283 0222 - - 1.887
Quantlty qf Concrete in Work | No. of Samples . 8 0503 0395 2514
(in cu.m) ' 10 0.785 0,617 3.143
1-5 1 12 : 1.131 0.888 -3.771
615 2 - 16 - 2011 _ 1.5_78 ' 5.028
1630 3 - 18 - 2545 2.000 - 5.657
_ o ; 20 3.142 T 2.466 6.286
31-50 - 4 _ | 2 3.801 2.984 6.914
: i 25 4.909 3.853 7.857
At least one sample sh_all_ be takeﬁ_for each shift of work. : o8 5157 48 85800
-8. Acceptance Criteria : ' 32 8.042 6.313 10.057
© Allmaterials shail comply with the requirements of quality and | 40. 12-5:’5_6 9.684 12.577
fitness for the works as specified in Clause 802.Acceptance | b) Weight of Materials for constructlon .
daecision.shall be taken lot by lot and sampies of different lots | S.No. Material Unit Metric Weights
shall not be clubbed for the purpose of acceptance. Test strength | | 1 1 Cement Cum 1440
resutt of each cube shall form an item of the sample representing 2 Steol _ :
alot. - ' a) Mild Steel Cu.Cm. 0.0078
| b)Cast Steel Cu.Cm. - 0.0078 -
"} C)H.T. Steal Cu. Cm. _ 0.0078
3 Stainigss Steel Cu.Cm. - 0.0078
4 . Lead Cu.Cm. 0.0113
5 Plain Cement - | Cu.Cm, 2308 t0 2400
Concrete of R.C.C. :
8. Stones _ :
a) Lime Cum - 2650 -
. b) Sand : Cum . 2800
7 Stone Masonry Cum 2100
Rubble
8 Bricks Cum 1600
9 Bricks Masonry Cumn -1920
10 - Timber : Cum 65010720
R
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TYPICAL DRAWING OF PMGSY INFORMATORY -
SIGN BOARD IN CEMENT CONCRETE - '@
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. The space on both sides of LOGO can be used for
writing slogans. :

. Matter of Sign board shall be as per PMGSY
guidelines with same colour pattern and language.

. Mater shall be painted on both sides.

. Board shall be casted on left side of road in cement
concrete 1:3:6 (M 10) with skin reinforcement 8 mm
dia@30cmclc. :

. This permanent board shall be constructed at both |
ends of the road In such a way so that it does not
cause hindrance for users.

. Board shall be fixed with in 15 days of start of work.

. Number of signboard shall be as per PMGSY
guidelines. Logo board as per prevailing norms and
pattern atevery 2 Km shall be fixed.




¢ Size of board will be 1500 mm x 900 mm.

¢ To be fixed at starting point of Road. One
board for one Road up to 5 km.If road is More.
One additional board at finishing point of
Road.

4 Bottom border in black colour will be used for
writing slogen to be provided by the Ministry of :
Rural Development. / =




'CHAPTER 21

Quality Control Requirements :
a

ROAD SIGNS AND MARKINGS

The materials should conform to the requirements laid down in
the Codes of Practice IRC : 67 for road signs and IRC : 35 for
road markings.

The finished road markings should be free from ruggedness on
sides and ends and these should be parallel to the general
alignment of the carriageway, the upper surface of the lines
should be free from streaks.

ROAD FURNITURE
LOGO OF PRADHAN MANTRI GRAM SADAK YOJANA

Colour Specification

Orange: Magenta 60 %, Yellow 100 %,steel

Grey : Black 40 % Luminous paints are to be used

Bar, Road and lettering : Black 100 % size

Diamond 600 mm x 600 mm. Plate 900 mm x 250mm

If road length is < 2 Km one at finishing point of the road
If road length is >2 Km one at every 2 Km including the

board at finishing point of the road.

MP Rural Road Development Authority 2008 ZMJ

A TYPICAL CAUTIONARY SIGN

(FOR HORIZONTAL CURVES)

ALL DIAMENTIONS IN MM

Deviation angle in degrees
Radius R in meters
Tangent Distances Ts in meters
Length of transition curve Ls  in meéters
Length of circular curve Le in meter
Apex Distance Es in meters
Super Elevation As T

5

TYPE DESIGN FOR 5th Km STONE

.

=

Size of stone 500 mm X 1525mm X 250MM
Ordinary Kilometer or 5th Km stones

Fixing as per [RC 18-1980 (as Applicable for MDRs)
| Km stones as per plate
Semicircular portion to be painted in orange colour for both stones
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Cautionary Road Signs
All Road Signs as per IRC:67-2001

R10

. 2 : TYPE DESIGN FOR ORDINARY KILOMETER STONE l
g :
| a i i |
g R7S 378 T "
o metg 4 7 ! i

l Right Hand Curve Left Hand Curve

385)

__ 4 130385
Film a2 g
rowiee| FAGET P jL gt
— 3R() -

Size of stone 350mm x 1100 nmx 250mm

ity 2008 :m
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MAINTENANCE ACTIVITIES
22.1 Introduction

Road maintenance is a routine work performed to upkeep pav-
ement, shoulders and other facilities provided for road users,
as nearly as possible in its constructed conditions under nor-
mal conditions of traffic and forces of nature. The maintenance
is essential to get optimum service from the pavement structure
during its life period. All pavements require maintenance as
they are subjected to the traffic and environmental effects.
Maintenance helps in preserving the pavement surface, and
prevents untimely rehabilitation. Also, the maintenance of
shoulders, CD works and road furniture is equally important.
Unsealed roads get deteriorated at faster rates as compared
to the sealed roads and hence needs greater attention.

Also maintaining the cross profile (for proper surface drainage)
and repair of pot holes need special attention. Maintenance
requirements are also dependent on traffic, terrain, soil type
etc. However, there are proven maintenance methods, which
are applicable to the different regions of country.

22.2 Distresses/Defects in pavements :

Various types of distresses/defects of pavements are listed
below:

l. Flexible Pavements

() Cracks: Separation of pavement due to natural causes,
traffic action, or reflections from an underlying pavement.

(ii) Alligator cracks: Interconnected cracks forming a series
of 'small blocks resembling an alligator’s skin or chicken
wire mesh.

- (iii) Bleeding: The upward movement of bitumen in a
bituminous pavement resulting in the formation of a film of
bitumen on the surface.
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(iv). Corrugalions A form of plastic movement typlfled by
ripples across the pavement surface.

(v) erresslom'Settlemenl Localised low areas of limited
size that ‘may or may not be accompanied by cracking.

{vi) Dlsmtegratlon The breakmg up ofa pavement surface
from its original shape

{vii) Raveling: The progresswe separatlon of aggregate par
ticles in a pavement from the surface downward or from
the edges inward.

(vln) Rutting: Channehsed depressmns that may develop in |

the wheel tracks of the bituminous pavement

(ix} Potholes: Bowl shaped holes of vatying sizes in the
‘pavement, resultmg from localised disintegration.

{x} Shoving: A form of plastic movement resulnng inlocalised N

bulging of pavement.

{xi) Upheaval The localised upward dlspl'acement of a
pavement due to swelling of the sub grade or some portion
of the pavement structure.

Semi-Rigid and Rigid Pavements -

(I) Blow-up The localised buckfing or shattering of a rigid
pavement occurnng usually at transverse crack or joint.

) Pumplng The ejection of mlxture of water, sand clay -

and/or silt under passing wheel foads, along transverse or
longitudinal joints and cracks along pavement edges.

(iliy Reflection Cracks: Cracks.in the asphalt overfays that

reflect the crack pattern in the rigid pavement structure
undemneath.

(iv) Scallng The peahng away or d;smtegratlon of cement

concrete pavement

: (v) Sapling: The excessive joint deformatlon in concrete |

pavement leading to over- hang of slabs at jomts and
subsequent crackmg '

0

~ surfaces and to seal small cracks and surface voids.

(&)

(i)

)

. surface, used to ensure a bond between the surface being

224

_Deﬁn#ﬁons of Maintenance Actmties _
" Some of the terms retated to the mamtenance actw:tles

‘Prime Coat: An application of single coat of liquid

“the asphalt pavement.

_ improves the surface condition and produce an increase in
thickness of less than 25 mm.

- Frequent close inspecﬁo‘n.of pavement (at least oncein3

. relative priorities is to have inventory of different roads in a

are deftned below:

Fog Seal A light application of slow setting asphalt
emuision diluted with water. It is used 16 renew old asphalt’

bituminous material, like emulsified asphalt (low viscosity
cutback in case of locations at sub-zero tempergtures). It _
is used only on an untreaied ‘base prior to placement of |

Seal Coat: A thln asphalt sur‘face treatment used to |
waterproof and improve the texture of an asphait wearing
surface depending on the purpose, seal coats may or may -
not be covered with aggregate. The main types of seal
coats are fog seals, aggregate seals, siurry seals and
sand. .

Bittin‘l'inous Surfa'ce Treatmen-ts: Ap-piications of
bituminous materials to any type of road or pavement
surface, with or. without a cover of mineral aggregate that

Tack Coat: A vary light appitcataon of bnumlnous matenal
‘applied to an existing bituminous or cement concrate

paved and the overlying course. Bituminous emulsion di-
(uted with water is the prefe_rred bituminous material.

Inventory of Road and Insp_ec_ﬂbh

months) is necessary to ascertain the needs of the main
tenance of the pavernent. Generally, there should be apre -
and post-ronsoon inspections of road to access the
maintenance requirements. An important step fowards
planning of maintenance activities and working out their

- \M® Rural Road Development ‘Authority 2008 :m
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Table 22.1 Periodicity of Rutine Mélntanance‘Activitg :
| (Appendix 1.1 of IRCSP 20)

given area in terms of -categories, physical features,
condition, structural capagity, etc. to cover the following:

i) Classification/category of road.

i | S.| Name of tem | . Frequency of operation
. {ii) Location of protection works, streams, CD works, sic; Nol o : _ in the year.
(i} Types of surface. : I ' il . — : 0
(v} Lane width of the road. 11. | Clearing of road side gutters Twice
o _ . : 2. { Pothole filling (WBM & BT) Once
Apart from visual lnspect!qn the evalpatn_on of pavement 3. | Filing of edges of asphalt . (i} Single Lane .
may be made on the basis of deflection, roughness etc. to | surface of excavating (a)T.t. 0-1000 Twice
decide about rehabilitation for high traffic roads. - borrow pit. o {b) T.1. 1000-5000 Fourtimes
5 o : ' ' ii}One and Half Lane
225 Types of Maintenance . B - - ( }T.I.'0-1000 Once
~ The maintenance activities are divided into two cat ries: : ' T 1000-5000 Twice '
hg ain an & aclivities are divided into WO categories T4 Over 5000 Four nE
(i)~ Preventive maintenance. (ill) Two Lane *
{i) -Corrective maintenance. .

T.I. 1000-5000 Once

L TR - T.I. Over 5000 Twice | -
Preventive maintenance activities includes repairs to small :

sized potholes, crack sealing, maintenance of shoulders, 4. [ Dressing of berms : 4 O"Fe
drainage systems, etc. Corrective maintenance inctudes 5. | White washing guard stones . Twice
patch repairs, surface treatments, renewal and overlays. 8. | Fixing disturbed caution . -Once

beard/ village name board/

22.§ 'Classlﬂcaliqn of Maintenance Activities. Speed limit board, etc.

As per IRC: 82, maintenance operations ca_n. be classified as: -

7. | Re-ixing displaced guard stones. | Oﬂ{:e
(a) Routine maintenance, Such as, pothole filling, filling 8. | White washing and_geroo paintl.ng Oncg
the cracks, etc. round the year. Following are the of trunks of trees. - S
points covered under Routine maintenance: 8. | Cutting of branches of trees, elc. . s
) _ L : ' 10] Topping of W.B.M.blindage 5 times
() Routine mamtenanog and up—_kgep of road components [ opz‘:ati%n including picking of loose
- Suchas road formation, retaining walls, breast walls, metal. . _
culverts, bridges, causewgys, pavement and qther 11 | Maintenance of catch water drains. Once
appurt_gnances. : : : 12] Clearance of C.D. works. ] . Twice
- (i) _Clearance of Iandslide_s/slips caused by rains or other 13] Clearing of wild seasonat growth Once
. natural causes in hilly terrain, on berms. S .
-_{il) Clearance of snow in high altitude/snow bound areas. 14 Whi;e washing parapgt_s of C.D. o_jce
" Periodicity of various activities under routine works. _ - — .
maintenance is given in Table No. 21.1 15} Earthwork in berms, desilting of A per requirement
T o " | drains, etc. . ' '
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Note: T.i. Stands for Traffic Intensity in tones per day.

(b} Periodic maintenance covering renewals, which are required
. 1o be done at periodic interval every few years. Periodical
activities will inctude those activities which are rot of routine

* nature and are taken up at certain periodicity, specified or
other wise, to maintain the health of the road components.
One such periadical activity is the renewal of wearing course

of carriage way based on guidelines on life cycle and- -

specifications of the road.

(c). Rehabilitation and strengthening, includes major
restoration or upgradation of pavement through reconstruction
or application of overlays to correct the structural deficiencies.
Damages resulting from usage, accident, comprising of repairs
and rehabilitation, which can be covered under the scope of
ordinary repairs/routine maintenance, but of a relatively large
magnitude is included as special repairs.

22.7 Assessment of defects and maintenahce meas_ures'

The unsealed roads dete-riofale fast as compared to sealed,

roads under traffic. Various defects and their measurements
are as under. :

() Loss of Profile, Camber and Cross Fall.
(i) Corrugations - '
{i)) Rut Formation

(v} Ditchers and Potholes

() Dust

(M) Erosion Gully

() Loss of Profile : The camber is measured using 2 m camber
board ot template fitted with a spritlevel. The measurements
should be made on both sides of the centre fine. The loose
material from the- sides can be scrapped and filled to ruts,

- deep potholes and the profile can be re-sanctioned properly

. with the help of spade, pick-axes, or grader etc. The loose
materiat is then roffed praperly after sprin kling of water overit. -

if required, the top layer can be provided with admixture of
sand and moorum. - - ' ' .

Sﬁch a treatment would provide adequate strength tothe top -
Iayer; It is essential that only non-plastic type of moorum
should be used, at least for the top layer.

(ii) Corrugations : Corrugations are transverse undulations

“located closely atregular intervals. These are formed under
dry condition due to cyclic pounding action of tyres of the. :
vehicles crossing irregularities. Corrugations are megsurgd .
at 200 m interval along the road: The depth of corrugations is

' measured with a calibrated wedge. :

'(.i-ii). Rut formation : The ruts are the longitudinal depressions-

that tend to follow the path of rolling vehicular wheelg usually
associated with the settlement of pavement under !ra’rfl.c_ stress
and/or the dislodging of material. The depth of rut is mea-

' sured using a straight edge and wedge scale. Measgrements :
are made at 200 m interval along the road. The straight edge _
is placed transversely across each wheel track and the rut
depthis measured with calibrated wedge.

{iv) Potholes : These aré irregutarly shaped depressions of
- various size and depth on the road surface and resuit 1fom |

“variety of causes, like.

= - Poorinitial compaction.

Poor quality of material.
Infittration of water.

. Degradation of pavernent surface.

Potholes are counted and recorded for every 1 00m Iength of
road. The counts are recorded as the number of potholes per 100 .
m {ength ofthe road. ' ' -

) Duét : One of the most commdn defects ot the _unpa'yed road
is dust. Dust comprising of the fine particies of soil rise up to
the air under moving action.of the vehicles. At high-speeds
the dust particles form a cloud of dust thereby r‘educlln_g the
visibility of the driver. The dust problem is maximum in the
summer. It is more prominent with the earth road as com-
pared the WBM road.
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(vi)- Erosion gully : Erosion gulfies are formed on earth/
_gravel roads on shoulders/slopes by rainwater. Guilly for-
mation is a complex process. The size and shape of the
gully depends on the quantum of runoff. In general the

“ gullies are deep when the rainfall is high and concen-

trated.
22.7.1 Maintenance measures ;

The following various measures are suggestedto rectify defects
of various types of unsealed roads

{a) Earth roads -

Dust Controls : To check the dtist nuisance on the earth roads,
the following measures are recommended

- Applications of calcium chioride in solution or in powder form

atthe rate of 0.25 t0 1.25 kg/cum depending upon the climatic
conditions.

- Crude oil’used crude oil heated 0 85°Cis apphed with sprayers
atthe rate of 2.5 to 4 lit. per sgm.

- Waste from sugar mills, pulp and paper millis applied uniformly
over the road surface. Then surface is scarified to some extent
. and the waste material is thoroughly mixed. The surface is
then compacted at or near OMC.

Paiches Repairs, Ruts, Potholes, Corrugations Erosion Gullies.

These defects can be rectified by patchlng or gradlng the road
surface. -

- Depression is filled with earth of same quality as that of earth

“road and water is sprinkled if needed, followed by compaction
with light roller or ram with hand tamper.

(b) Gravel roads : Gravel for repair work should be at least as

-good in quality as that of material used in the constructlon
The suggested measures are as below

Dust Controls : To check the nuisance on the gravel roads the
following measures are recommended

Calcium chioride is applied in solution or in powder form at the
-~ rate of 0.25 to 1.25 kg/sqm dependlng upon the climatic
conditions.

Patching : The 'following steps should be fol'l_owe'd.

. Gravel is stacked on the shoulder near the spot.
»  Loose matefial and water are removed from the paich tobe -
v repaired. o :
* The sides are cut vertical to reach the sound base.
= Patch should be filled with gravel of 100 mm thackness
.= | material is too dry, water is sprinkled to facilitate
compaction and the layer is then compacted by a rotler or
hand tampers. :
s Procedure is repeated as above to fill the entire patch.
"= - Finally the patch is filled with gravel upto 30 mm above the
- road surface spread and raked to caorrect shape. .
» Finally the layer is compacted by a roller or hand tamper to
- give surface elightly producing above the surrounding levels.

Loss of Shape, Corrugation, Potholes, Ruts

These can be rectified the same way as given under patch
repa|r for earth roads as above

Renewal of Gravel Roads :

Renewal of surface is done when the surface is badly damaged
due to potholes, corrugations and ruts and it is uneconomical
to repair the defect individually. Gravel of the same quality as
used in the road construction is obtained from the borrow area.
The surface to be renewed is scarified and the material is

' collected Collected material is mixed with fresh material to the
estimated quantity. To this mixed material water is added to
achieve the desired water cantent. The wet mixed material is
then laid on the surface to the required loose thickness and
then compacted with 8 to 10 tonne.
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rolier or manually The requrred camber andprofile is maintained.

F{esurfacrng ' -
Initial pass is made on each side of the roadway with motor
o grader scaritying/eutting the surtace to depth of 100 mm.

»  Material is placed to reqwred depth.

» Material is spread with a blade to the required cross slope.

= Water (if needed}) is sprinkled and compacted using a roller.

= ltis ensured that the cross slope of shoulder is the same -

as that isrequired.
* Theroad surface is then cleaned. .

The repalrs to other defects shall be the same as for earth
roads. :

(c) WBM roads :

A sizeable length of rural road falls under this category. WBM
“surface develops various defects like pothales, ravelling,

corrugations etc., as the surface undergoes various stresses -

due to grinding action of solid iron-wheeled carts and also
abrasion and pumping action due to fast moving pneumatic tyred
traffic. Once a portion of WBM surface is distributed, loose
- metal inflicts further damage to the adjoining WBM surface and
thus a chain of damaging effects. sets in. If the filler used for

WBM surface is excessive and plastic in nature as in dry areas, -

the situation gets further aggravated in adverse weather
conditions. Timely removal of the dislodged metal from the surface
and blinding the surface with appropriate material like sand or
maoorum can save the road from deterioration. The works 1o be

- carried our under ordinary repairs and routing maintenance of
WBM road can be listed as under.

(a} Collecﬁng'and stacking the picked up metal and
periodically blmdmg the surface with bmder

oy Fllllng of potho!es '
) He secnonlng of surface by pick and roll method

{d} Coiiectmg and stackrng the picked up metal and blmdmg the
surface by screening periodically. '
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Periodical Blinding :

it is observed that particularly in dry season the dry the metal
from the WBM surface gets dislodged. Due to traffic this loose
metal abrades with the WBM layer and further dislodgement of
metai takes place. In due course of time, the whole stretch of-
the road gets damaged. It is therefore, essential to pick-up
this loose metal and stack it properly by the roadside. This
metal can be further used for filling of potholes. After picking
. up of the loose metal the surface should be covered with a thin -
layer of binder such as sand or moorum. Timely provision of
binder would provide good riding quality to the road surface.

Filling of Potholes
The followmg procedure shoukd be !ollowed

iy The loose material in the affected spol is removed upto
. firmbase. :
{iiy The sides of potholes are tnmmed vemcal and the areais
- shaped to rectangular as far-as possible.
{ii) The cavityis then filled-up with stone aggregates (3|mrlar
in size used originally) keeping the fllllng sllghtly above
.. thesumounding arga. :
“{v) The filler material (screenmgsfmoorun#sand) is then
spread on the filled-up aggregate. .
) The aggregate layer is compacted by hand_ rammer.
(V) Wateris sprinkled on the hand compacted aggregate layer.
' (vii) - The layer is again compacted by hand rammmg foliowed
_ by road rolter, if available.

Repairs to Ravelling by Pick and FloII Method

When the ravelling of the roads surface is qwte _prominent
andwhen the funds are not adeq uate to carry out full-fledged
periodical renewal, resurfacing by ‘pick and roll method: is
resorted to. This is a cost effective solution for maintenance.
of WBM surface to rural roads. Measures applicable to
unsealed roads are ‘given in Table 21.2 in case of minor
ravehng, patch repairs mayr be carrled out: -
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{) - The stretch, which craves for resUrfac,in'g is, selected which
should preferably be of adequate workable length. in this length
about 20-30 percent of the Quantity of the aggregates required

Table 22.2 Common Defects, Cause and maintenance
Measures in Unsealed Roads.

for providing full-fledged renewal of WBM .coat is collected Detect éause ; ‘Maintenance Measura
d.epend.mg on the_ .emer‘ﬂ of ravelllng. The rt?:-qwred qu.amlty Ditch cross-section Ftying ot ceficle/movement of Reshaping/re-grading of
- of moorum/screenings is also coflected as filler. : destroys animals _| diten
(i)  The whole surface is then picked up with a pickaxe to a depth - Ponding in ditch and on | Insufficient ditch cross-section | Desping of ditch
of 40-50 mm as is done during resurfacing. : shoulder : — ———
N ;- . P : i wi the invert e-gtlting o
(i) The depressions ruts and potholes are filled-up with the metal Sitting of drain :‘E;g' flows Slowty as the inv provision of tm out
collected sarlier and the surface is brought to the desired Uneven ditch ivert | Blockage caused by ' Cieaning, Ciearing and
grade and camber. = _ ' . . debrisivegetation regrading _
{v) The surface is then folled in dry condition with the help of 8- Erosion of sided and - | Top steep gradient zzipafg%ﬂg( 0: eg'l‘l‘;:;g’f:f
10tonne rolter. ' boftom of gitch . | ' | drain, diten '
Y . The moorum/screenings are then spread over the compacted Destruction of lined o - | Poor alignment or change in Erosion co;t;cfudarr;?n
surface. The surface is then adeq uately watered, precast drain flow direction realignme -
.‘ r . . . . . . . N B I‘ o
(vl Thewet rolling of the surface is carried out, . Ditch lining damaged _Sett;emanta’er.oslon.of soil under Fe(::i?n repair and fining
' . . . . ditg i
vil) . The balance quantity of moorum 15 provided as z binder to the ' _ o i drai
( ) surfa - 4 y P ’ e ° " 'Ponding.ersoing Insufficient lateral drainage Pravision of lateral drainage
urface. : : . i - —
o : . . ) L 1 oo fat gradiert. incorrect - Clesning of dEbn§ and
- This type of resurfacing has proved to be very cost effective. Sty biockage by positioning of tuver provision. of debris amester
However, this treatment may not be adequate in heavy BC :

soil/clayey soils, water logged areas and sugarcane areas.
In such areas periodic_a_ll renewal may be the only way of
maintaining the WBMroad.. '

22.7.2  Sealedroads:

Hequirément of maintenance of sealed roads may not be

same as that of unsealed roads. Major maintenance activities

Peribdical Hénewal of WBM : include

Irtthis process fresh WBM layer is provided over the existing
deteriorated WBM surface. With the advent of pneumatic tyre

vehicles, WBM surface deteriorates fast and the renewal of
existing surface (after every 2-3 years} become necessary.
The process of periodical renewal is the same as that of
“construction of new WBM layer. Until now, 8-10 tonrie static
rollers were being used for WBM compaction. If vibratory rollers

. are usedior WBM consofidation, the Iife of the renewed surface
; may be increased to some extent. The commori defects, their

" causesand needed maintenance ' '
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- Maintenance of shoulders, drainage and structures.
"+ Maintenance of surface defects.

« ' Renewals and rehabilitation. | |
22.7.2.1 Maintenance of shoulders, drainages structures and
causeways : : :

The detailed information on maintenance of s_hf’)ulders.
drainage, structures and causeways is given below :
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1. Maintenance of Shoulders
1.1 Properly built up and well maintained shou!ders prowde
lateral support to the pavement. The siow moving vehicles,
- like bullock carts or hand driven carts tend to ply over the
- shoulders. The shoulders are also used for parklng of
_ vehbcies

1.2 The shou!ders-shall be kept free from abstructions, Iike,
logs, shrubs, deep cuts, boulders, etc. The wild growth on
‘them shall also be removed from time to time. In hill roads
located in high rainfail zones, the overgrowths on both the
hillsides and the valley side must be cleared twice a year,

- at least once before the onset of winter. The extent of
~ clearance area should be eénough to provide six hours of
sunshine to the road surface during fair weather. it must,
however, be seen that the roots of the grass are not
removed, so that rains hitting on the exposed surface do
cause erosion and induce land slides. The debris of leaves,
branches and stems of the cut trees shall be cleared from
the drain, pavement and the shoulder of the road and
removed beyond the road edge on the valley side by at

. least 2 m. The shoulders should be kept flush with the -
~ pavement edge and then given slightly steeper slopes than
the pavement to facilitate effective drainage of rain water
flowing across the pavement. The shoulders shall be
maintained by filling moorum or sand and scraping the

heaved-up portion wherever necessary, '

Since the shoulders also form part of the body of the road,
they shall be kept free from enhcroachments. .

2 Mamtananoe of Road Furnlture '

2.1.1 Traffic signs are the principal means of conveying
information about the road to users. Signs which are
erected at proper places and which are in good condition
free from any obstruction can be property understood

nd theyr inspire confidence inthe minds of the road users.
- Damaged, missing or obhterated signs shall be
' replaced promptly
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signs shall be inspected and cleaned at least twice a year. .
The junctions of two or more roads proper information
boards or information pillars giving information about various
destinations would be of immense help. They shall preferably
be located at least 200 m ahead of the functions to guide

. the road users. .

21.2 Guard rajls guard walls parapets of bridges’ guard stone

- delineators, eic. shall also be maintained properly. If they

are damaged due to moving vehicles, the same shall be
repaired or replaced promptly.

2.1.3 Kilometre/200-metre/boundary stones shall be paanted twice
a year. the wild growth along the kilometer/200 meter
boundary stones, which obstructs the visibility shall be
~ removed. Delineators and header stones on the curves shall
be properly painted and kept in.good condmon to guude the
driver properly at these locations. '

3._ ) Malntenanee of Cross Drainaga Slructures

3.1  Structures are provided for effective drainage of runoft water
etc. It is, therefore, essential that the cross drainage
‘'structures shall be maintained effectively and it shall be
ensured those drainage elements, waterways remain free of
obstructions and retain their intended cross-sections and

- .grades. They must function properly so that surface water
- and ground water can drain freely and quickly away from the’
road or.under the road. Water is the worst enemy of every
road element. It can erode soil, weaken the pavement and
sub grade and destroy shoulder and slope, even wash out
cross drainage structures or bridges.

3.2 The parapet, railing, guards stone etc. of the CD work should
be repaired if broken. These should be properly painted for
* improving vrsmlhty during night.

3.3  inthefollowing paragraphs maintenance of mamlyr culverts
‘and causeways is discussed as these are usually used as
‘Cross dramage structures on ru ral roads.

34 Inspection Inspection of drainage system and structure
shall be a routine task. If it is not possible then the inspection
should be carried out promptly at least onfour occasions.
Firstly before onset of monsoon, secondly during monsoon ~
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3.4.1

3.4.2

343

©3.4.4

particularly after first flash floods, thlrdly after heavy floods
and fourthily after monsoon.

Inspection before monsoon : Following pomts shall be
inspected:

()  Waterway is clear and not blocked by debris or silt

(i) Settlement cracks in foundations or in superstructures

(i) Cracks or damages in pavement

(v Guide stones are properly fixed and pomted

M Waming signs are placed in both sides of cross
drainage structures giving clear warning that when
water is flowing above the guide stones, vehicle shall
not ¢ross the dramage structure.

(v} Approaches are in sound condition and there is not
arosion. _

{viii Debris arrestors if provided is properly fixed.

inspection after first flash flood :

Itis generally observed that during first flash flood or during

next two, three spells, there is substantial load of floating
debris along with floodwater. If the vents are not of sufficient
opening, then waterway is blocked by the debris and water
starts flowing on approaches or by breaching the adjoining
road sections. It is, therefore, essential to remove this

- blocked debris from pipe vents or waterway immediately

-s0 that there will be minimum damages in subsecuent
floods. In view of this, close and repeated mspectlon are
essential during rainy season.

Inspection after heavy flood :

During heavy floods, causeways are generally over topped.

- This results in heavy damages to pavement, approaches
as well as scouring on downstreamside of structures. In
some case there is breaching of approaches. All these
points shall be closely inspected after every heavy flood,
so that timely protective measures can be taken.

Inspection after monsoon :

Once the monsoon season is over, the structures shall be
-inspected closely for any damage, any heavy siiting or

scouring to pavement damages to guide stones etc.

" Repairs to these damages shall be carried out. -

4. Maintenance of Culverts : o
4.1 Defect : Sliting, Sanding and Blockage by debris

If a culvert structure is constructed too low, resulting in
deposition of silt or sand, Vegetation or floating debris gets
blocked in venis of culverts. Blockage of waterway leads to
ponding and heading up of flood water, which results in over
flooding the embankment. This damages the embankment or
causes breaching in roadway.Slopes of bed shall be corrected
by Nalla training properly; Debris arrestors shall be provided
oh upstream side so that floating debris will not enter the
vents and there will be no blockage of vents. It is also
comparatively easy to clear the debris from arrestors.

4.2 Defect: Erosion of Stream bed on Downstream Side
Due to flowing water or overtopping of water from culvert,
the downstream side bed sometimes gets eroded. Due to .
heavy scouring, the foundations of headwalls are also exposed
and endangered. Due to steep slope of bad or vents or due
to inadequate waterway, the velocity of flowing water increases
on downstream side and results in erosion below headwalls,
wings wall or even approaches.This may result in collapse
of downstream side or wing wails in due course of time.
Protaction work of the bed with properly designed apron shall
- be provided. Also adequaie waterway shall-be provided.

4.3 Defect: Settiement Cracks in Masonry Structure

Settlement of foundatlons take place due to weak foundlng
strata. If the settlement is negligible then the damages can
he checked and repaired. But, if the settlement is major in

“nature, then reconstruction of structure wilt be oniy 1he
remedlal measure.,

. Maintenance of Causeways: =
5.1 Defect : Cracks in Paved Surface

Settlement of fill below pavement dislocation of stones, in
stone set pavements, scouring of filler material due to eddy
currents. Damaged area shall be opened, refiled and
compacted properly and the n pavement-shall be re-laid. In
case of stone pavements, provided in a rural road as the
case may be, shall be cleared of any dislocated stones shall
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be re-fixed property. If there is scouting below fill, then it

shall be sealed properly so that there will be no damage
‘due to eddy current.

5. 2 Defect : Blockage of Vents Due to Debrls '

5.3

5.4

* Floating debris block the vents Debns arrestors shall be
provided on upstream side.

Defect : Damages Due to bvertopplng of Water

Structure is not property deS|gn_ed or provision of madequate
waterway or inadequate protection measures. The geometry
of the structure shall be properiy designed. Water way shall
be provided in such a way that it shall effectively pass at
least 20 percent of high flood discharge. The Road Top Level
shall be properly protected with pitching on upstream and
down stream side as well as top of formation extendinig up to

high flood Jevel. If possible RCC wearing Coats must be

provided.

Defect : Damages to Guide Stones Informatlon Boards

Due to flood water or due to vandalism such damages are
experienced. Guide stones, information boards, and
kerbstones shall be a replaced promptly. if neglected, when

. the pavement gets submerged during floods the edge of

pavement can not be seen, more over if guide stones are
missing, the depth of water on road top level can not be
judged. This may result in serious accidents.

Maintenance of Drainage Features

For proper upkeep of drainage features, maintenance should
take care of the following : :

Camber : A proper camber needs 10 be maintained for surface

water. Whereas itis found improper or inadequate, corractive
measures need to be taken. Iri case of unsealed roads, grading
and shaping may be required. For sealed roads, a profile

' corrective course may be provided on the existing surface.

Shoulder and Side Slope : The shouider on both sided should

‘have required outward slope starting from the edge of
pavement. Also, edge slope is to be maintained at the end of
shoulders; especially on high embankment.

Longltudlnal Dralnage A tined or unlined Iongatudmal dram
accumulates debris. The blockage of the drains by sultmg
also may be cleared regularly.

'22.7.2.2 Mainteniance and Repairs of Surface Defect & Table 11.2

The more common defects of bltumtnous surface of rural roads

are:

(i) Potholes .

(i) Defo_rmation_s

(iii) Cracking .

(iv) Edge damages {v)Ravelling and bleeding - N
The roads length to be maintained should be inspacted. at -
‘suitable interval to determine. :

Location where the defect usuaily appear
Number and size of defect
Apparent cause leading to defect
Consequences likely if not repaired immed|ately
Remedies to be applied
Quality/type of materiat needed

The defects commonly occurrmg in bltummous suﬁace roads .

Table 22.3 :

Defect

Cause

Maintenance Moasiure

Bleeding Surface

ExcesstnsuitébIe‘ binder -

Spreading of aggregate chips

Surface and
cracks

Poor quality of. materialwarkmanship

Local sedling or filling in of

pavement )
Structure cracks -
Ruts and depression

Thsufficient pavement Grust
excessive loads .

Poor quality of material inadequate
pavement of sub-grade strength

strengthening -
Slight rutting : filling -
Deep nutting : ocal restoratmo!

. |pavement

Edge subsidence

inadequate or badlv,ir malntamed
shouldars

Slight subsidence, filing of ruts
and depressions and restoration
of shouklers

Rutting

Loss of strength due to water
penetration

“ 1Deep subsidence : Local

restoration of pavemert,

|imorovement of drainage.

Edge damage

Poor drainage Narrow road, Shoulder,
damage due o action of water

Local restoratmn of pavement

-4 repairs of shoulder -

Potholes

Degradation of p'evement structure.
Poor quality of material, Infittration
of water Traftic )

Cutting and remcwai of material |
upto affected depth, fifling and
compaction by ramming

Shoving

- fwater ingress, poor materials, Poar

Failure of sub-grade sub-base:

workmans_hnp Heavy traffic

Citting and removal of materigh T
upto full depth of atfected area

Jand reﬁilirig with appropriate

maitgrials in layers and
compactiong -
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Repairs of Potholes : - _ .
If the bituminous surface is défective, then shallow potholes
will develop on roads. The affected area is cut into a regular
shape, preferably a rectangle with vertical sides. All the loose
material is removed and tack coat of bitumen emulsion is thor-
oughly applied on the exposed surface. The premixed material
‘prepared by mixing metal chips and bitumen is then placed
layer by layer. The surface filled-up with premixed material is
kept slightly proud of the- surrounding area. The surface is
then compacted by hand rammer foliowed by road roller, if
available. The liquid seal coat or bitumen surface dressing is
then applied to seal the surface, properly cleaned with wire.
brush. The potholes are then filled-up by grouting method.
The tack coat is applied at the base as well as on all sides of
the potholes.The stone metal of 40 mm size is then spread
and compacted, and then grouted by pouring required quantity.
of bitumen on it and then key aggregates are spread over it.
Again, the required quantity of bitumen is applied to grout
these layers. The material is compacted with hand rammer:
This method is resorted to fill the potholes layer by layer tilt the
finished surtace of the potholes filling stands raised to the -
surrounding area. The top layer is then covered with a suitable
bituminous mix and rolled by roller into the proper camber
and profile. . '
Rectification and Deformations :

=  Depressions:

The surface of the affected area should be scarified praperly.
The sides of the depressions are then cut to vertical. The tack
coat is applied to the cut area and the depression is filled-up
with premix bituminous raterial. The filling is then rolled
‘properly with the power roller and the top surface is sealed by
liquid seal coat. If the depression is large such as due 1o failure
of sub-grade/base/sub-base, proper strengthening of the base
or sub-base, as the case may be, is resorted io
provide proper drainage later, if required. . ' )

~ pavement.

Hump or heaving ;
During high temperature, the bitumen from top layer flows to

_ sides because of pressure of wheels especially in hot weather.
~ This results into formation of humps at the edges _and

depressions at the centre.

" Such humps are to be removed by pick axes. The exposed

surface is then properly treated with premix material and the

road is brought to desired level then roiled properly.

Camber correction : _

The camber correction or cross slope of the pavements should

be brought to the required standards with suitable bituminous

levelling course. The thickness of layer depends on the extent.
of correction. Separate provision of profile correction layer should

be made in the estimate. The camber correction must be made

so that there is no stagnation of water on pavement surface

during rainy season as it may lead to deterioration of the flexible

Sealing of Cracks :

The cracks are opened and cleaned with brush. Tack coat or
hot biturnen is then applied under pressure to fill-up the_gracks_.
The treated surface is then covered with premix material. Hair

. cracks can be repaired by applying slow setting cationic

emulsion evenly at the rate 5 to 9 kg/sqm. Light tamping to the
coat of bituminous emulsion is recommended.

Repaif of edge damages :

Edge dai’nages are observed inthe following forms :

» Cuttingofedges - =~ - o

» Sinking of edge strips and depressions _

» Cutting of edges takes place when the road is narrow
or proper side support is not available to the edge of the
road from the well-compacted shoulders. If the shoulders
are in bad shape or depressed, the edges are damaged

' badly under moving whesls. These are repaired by
" cutting the damaged edges or digging the crust under
the damaged portion. the crust is then rebuilt by grouting
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the metal layer and repairing the edge with [premix
bituminous mix. The shoulders. are built-up
- simultaneously with moorum and duly compacted.

= When edge strips sink heavily the reason could be that
the shoulders are built-up in impervious material and
they are preventing draining out of water from the sub-
grade. In such an eventuality the damaged portion needs
to be opened up right up 1o sub-base layer. The layer
shali then be removed and replaced with material having
good drainage proprieties. Cross shoulder drains shall
-also be built to proper slopes to drain out sub-soil water
effectively. The crust is then built-up layer by layer after
proper compaction with a power roller. The shoulder
- shall also be built-up simultaneously. The fop layer is
then provided with BM layer, which is further, covered

with a premix carpet layer.
Ravelling : '

I ravelling of the road surface is obseNed. then emulsified
bitumen is applied to the surface which is then topped
with sand or sturry seal. '

Bleedihg ':

When excess quantity of binder is used in the surfacing,
it tends to come to the top and then spreads side ways,
The spot or patch where bieeding has occurred becomes
soft. The corrective measure are taken by spreading -
~ fine sand or metal chips over the soft spots and ramming |
itby hand rammer orroiling it with power roller, if
- available. ' :

Periodical renewals :

Periodical renewal consists of provision of a surfacing
layer over the existing surface of the pavement at regular
intervai of time so as to preserve the required
serviceability of pavement and offset the wear and tear
caused by the traffic and climate stregs. Based on the-
experience in the country, the following specifications
are suggested for periodical renewals of rural roads.

- AMP Rural Rpad -Q)emfoﬁmnt 'ﬂutﬁority'.zml's':m

.- Single coat or two coat surface dressing as per IRC:17
~®  20mm thick premix carpet with seal coat as per IRC :14.
* - Mix seal surfacing as per Clause 508 of MORT & H

. Specifications. : :

The spedifications and thickness of re'newal course should _
be such that the road surface is restored close to its original |
condition as far as possible. The following broad guidelines
are recommended for the type and periodicity of renewals
giveninthe Table 22.4 L

Table 22.4 Type and Periodicity of Renewals -

~ Type and periodicity of renewal

Traffic C¥PD | Low Rainfall - Medium Rainfall " |High Raintali-
(1500 mmyyear) | (1500-3000 mniiyear) (> 3000 mm/year)
<150 _Surracé dr'essing; Surface dressing;. - - Surface dressing; -
6 yoars 6 years. o _S_years :
'1-50;450 Surface dressing;| Surface dr'ess.ing;. Surface dressing; |
s years 4years |3 years
>450 OGPCMSS; - | OGPC/MSS; 5years {OGPCMSS;
6 years 5 years 4 years

Note : The table is adopted from the Report of the Committee on

Norms for Maintenance of Roads in India, Ministry of Road Transport

and Highways, Govt. of India, October 2000.

Special Repairs : _

Under special repairs, the repairs, such as, filing of large

potholes, side settlements, pavement rectification, etc. qre )
‘carried out. The type of treatment to be adopted for special
repairs needs to be carefully designed, so as t'o. avoid.
recurrence of particular damage. Also repairs are carried out
as per the requirements, it heips in sustaining the life
of pavement. '
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Rebuilding and streng_theh’ing of ekisting pPavement :

: The road pavements are designed for a particular design
life. After _thi_s period, the pavement needs to be rebwilt or
. strengmened. Under rebuilding, anew pavement is constructed
: In. case of strengthening of existing pa\}emenf, overlays ar-em
laid over the existing road pavement for increasing the strength
of existing pavement. The requirernent of bveriays for
stfengthening of the existing pavement needs to be work out
on the basis of CBR method (IRC: 37) of pavemént design or
Benkelman Beam Deflection method {IRC : 81) based on the
surface deftection measured norrhally on sealed roads. For

these, separate IRC guidelines are available. The design of -

strengthening of the existing road pavement should also include
Fhe correction to the drainage facifities of the existihg pavement,
if any. The design of strengthening of existing pavement néeds’
to be done by an experienced road engineer. a

Table 22.5 : Common defecté, Causes and Maintenance Meas
ures In Surfaced Roads

MaintenanceMeasure

Defect- Causo .

Bleeding Surtace Excoss/Unsuitable binder Spreadingof aggregatechips
sufaced Poor auality of material Local sealing orfling of paverent
Pavement ' - -

structure cracks

| Pavement crust excessive loads

workmanship. Insutficien

Teracks strengthing.

Ruts & depression

Poor quﬁl'rty ol material
inadequate pavemanl or -
subgrade strength

Slight rutting : filling -
Deep rutting : Local restoration of
pavement :

Edge subsidence

Inadequate or badly -
maintained shoulders

Slight subsidence : tilling of ruts and
deprassion and restoration of shoulders|

Deap subsidence; Fbcai,restcr_alion

waler ingress, Poor malerials,

Rutting Loss of sirength due io

water penetration of pavement,
improvement _of drainage

Edge damage Poor drainage & Narow shoulder Local réstoralion of pavement,
damage due to action of water  { repair of shoulder

Potholes Degrédalion of pavement struclure| Cutting and removal of material
Poor quality of material, infiltration | upte affecled depth, filling and
water, raffic compaction by ramening.
Failuro of suibgrade/subrbase, Cutting and removal of material uplo .

full depth of affected area and refilling

Pogr workmanship, Heavy Traffiq with appropnate materials in layers

and compacting.
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N _Tabl'e _2?'.6 : Per i.°di°i_‘_Y'°fj R_b"ﬂne.h‘la_iﬁtenanc'e Activitles

CHAPTER 23

No.[ Name of item

:  Frequancy of operation in the Year | | Pavement Condition Index (PCH)
- | Cloarng of roed ids utes. - | Twice | 1. Background o |
2. | Pothols filing (WBM & BT) ' _ Once. :
8: | Filling up euges of asphat T r Siné]e — The measurement of the condlt:on-ratlng of Rural Roads can _
surface of excavating borrow pit @1l 0__10'00_Twi08 be done by several methods. Automated.eqmpmen.t like Bump
_ o -. (bJ.T:L 1000-5000 Four fimes tntegrator are perhaps more accurate bul gwen the h‘uge length of
4. | Dressing of bams T one : the network and the fact that the condition rating is used as a .
5| White washing guard stones ' _ waca,. qalitative and relativistic parameter rather than as a quantltatwe
8 | Fixing disturbed caution boardfvilage ' Once. -parameter in the context of the investment resource scarcity, simple
neme board’ spsed kit board e, _ and low cost method may be used to initiate a Pavemgnt
7._| Refixing displaced guard stones. | Onoe Management System._ane_the system stabilises and the utility.
s Whltewashmgandgeroo Once of the condition rating becomes more .impoﬂanj. _il._may be
painting of runks of frees appropriate to switch over to more intensive and accurate
9. | Cufing of branches of tees efc. Once measurement methods. Accordingly 3 simple,-low cost methods
| 10-| Topping of WBM Blindage operation ” times.. . are suggested for the present, which can be done by the. F'IU staﬁ
inchuding picking of loose metal, : without much equipment. o '
1. | Maintenance of Cafch water drains. : " Once. 2. Methods suggestad
:j ;Iera.m o E.:D — Twice- (i} Measurement based on Visual InSpectlon only
1_\leaning of wild seasonal growth of barms Once.
14. | -White washing parapets of C.0. works Once. An expenen_ced eng_m-eer_ can rat__e ‘the PCI -by-_ wsuai
{15 ] Earthwork in berms, desiting of drains efc, 48 pet roqureront inspection of the pavement for eacr_‘u_ kilometre, a pavement condition
. _ _ Index (PCI).of 1 to'5 is adopted, as _un'der:‘-- s :
Note : T.I. Stands for Traffic Intensity in tonnes per day. Description of Surface Condition | PCI
. Very Good ' 5
Good 4
- +
- Very poor 1
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(u) Based on Rldlng Comfort

Aj 1eep orcaris drlven at50 km per ‘hour and rldmg comfort

noted for each kilomere. Based on 'Riding Comfort while drivingat” |

the design speed of 50 km/hr, the PCl is assessed as under:

Riding Comfort @ 50 km/hr. | PCl

Smooth and pleasant Ride
Comfortable

Slightly Uncomfortable
Rough and Bumpy
-Dangerous

- M | o

(i) Based on comfortable Driving Speed possible

The driver is instructed to drive at most comfortable and
safe speed possible on the road. The PCI then assessed for each
kilometre based on the Normal Driving Speed, as under

Normal Driving Speed . PCl

Over 40 Km/hr
30 to 40 Km/hr
20 1o 30 Km/hr
10 to 20 Km/hr
Less than 10 Km/hr

M| B O

“ 3 Determmation of PCI for a Road

in order to getthe PCI of the road, the alrthmetlc mean

of the condition assessed for each km is taken if the kilometre
wise PCI is varying within a small range. However, if the
variation of PCl is large from section to section of the road

under consideration, the road is to be divided inta

homogeneous sections and the arithmetic mean of PCl is
taken for each section. '

FH+H++t

| CHAPTER 24

MMON TESTS ON MATERIALS AND WORK

A large number of tests are required to be conducted on
materiais incorporated and work performed in a highway project..
Frequencies of the test require are given in Appendix-1. Quilines of
some of the commonly used tests are given in the following
paragraphs. It should, however, be understood that these outlines _
are intended to draw the attention of the site engineers and not to
serve as the procedure for such tests. For detailed procedure of the
individual tests, reference may be made to the relevant standards of
1.S.1. or other authorities as applicable.

24.1 Sieve Analysis (IS 2720- Part 4 & 1S : 2386- 1963 Part i :

. The test procedure is descrlbed in the reqmred quantity .of
sample of soil or aggregates is sieved manually or mechanically
on a standard set of sieves depending upon th'e maximum
size of soil or aggregates and the percentage retained on each
sieve is de'ftermined.. The test results are expresséd as per
cent by weight passing each sieve. Sieve analysis test gives
the particle size distribution in a sample of soil or aggregate.

24.2 Determination of Moisture Content of Smls
(1S 2720 Pt. I1)

Where facilities are avallable the method con5|sts ofdryinga
sample of the sailin the oven at 105 - 110°C for a period {(normally
not more than 24 hours) till the dry weight of the soil becomes
“constant in the field; the alcohol methad, though less accurate,
‘can be used as a quick test. it consisis of taking the soil
specimen in a evaporating dish, pouring over it methylated
spirit at the rate of about one miillilitre for each gram of soil,
mixing the two materials and igniting the spirit. After burning
-way of the spirit, the dish is cooled and welghed '

MP Rural Road Development Authority 2008 —€E)
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24.3 Plasticity Index (IS : 2720, Pt. 5) :
24.4 Moisture- Density Relationship (IS : 2720 : Parts VIl & villy :

Two degrees of compaction, (IS : 2720 Part Vil} and heavy
compaction (IS : 2720, Part Vill) are usually specified. The
former compaction also goes by the term Proctor compaction.
In the light compaction, the wet soil is compacted in three
equal layers by the rammaer of weight 2.6 kg and free fall
F1em with 25 evenly distributed blows on each layer. In heavy
compaction, rammer weighs 4.89 kg and the free fall is 45
cm. Compaction is done in 5 equal layers, each being given
25 blows.

The procedure is to compact the soil with different moisture
contents and drawing a moisture density curve to find out the
maximum dry density and the corresponding moisture content
(OMC).

24.5 Laboratory CBR (IS : 2720, Part XV1) :

The apparatus consists of a mould 15 cm diameter with a
base plate and collar, aioading frame with cylinderical plunger
of 5 em diameter and dial gauges for measuring the expansion
on soaking and the penetration values. Briefly, the test consists
of causing the plunger to penetrate the corhpacted specimen
in the mould at 1.25 mm / minute. The load for 2.5 mmor 5
mm penetration is recorded. This Joad is expressed as a
percentage of the standard load at the respective deformation
level to obtain the CBR value. The standard loads for 2.5 mm
and 5.0 mm penetrations are 1,370 kg and 2,055 kg
respectively. A load penetration graph is plotted and the load
corresponding to 2.5 and 5 mm penetration values are found.
The CBR usually selected is at 2.5 mm penetration. For this
test, only the material passing 20 mm sieve is used.

24.6 In-situ Density by Sand Replacement Method (1S : 2720, Pt XXVIl:
The principle of the method is to find the volume of a hole cut |

247

24.8

24.9

in the layer to be tested by filling it up with sand ot known
density. Moisture content of the soil sample is determined to
work out the dry density: A hole roughly 10 cm dia. and 15¢m
deepis made and the excavated soit is carefully coliected and
weighed. Sand pouring cylinder is placed on the hole andthe
sand allowed to run to fill up the hole.

Flakiness Index {IS : 2386, Part 1) :

Fiakiness Index or aggregate is percentage by weight of
aggregate particles whose least dimension / thickness is
iess than three-fifths of their mean dimension. Standard
thickness gauge is used to gauge thickness of the samples
which have been sieved through a set of sieves and separated
into specified size ranges. The flaky materials passing the
appropriate slots for each size range are addad up and

expressed as percentage of the total weight of the sample.

Aggregate Impact Value (IS : 2386, Part IV} :

The apparatus consists of a metal base and a cylinderical
steel cup of internal dia. 10.2 cm and depth-5 em in which
the aggregate specimen is placed. Metal hammer13.5- 14.0
kg weight having a free fall from a height 38 cmis arranged to
drop through vertical guides. Aggregate sample passing 12.5
mm sieve and retained on 10 mm sieve is filled in the steel
cup in three layers by tamping each layer with 25 blows.

After subjecting the test specimen to 15 blows, the crushed

aggregate is sieved through 2.36 mm sieve. The Aggregate
Impact in terms of the total percentage of weight of the
sample.

Specific Gravity :
Specific gravity is the ratio of the mass of a given absolute

volume of aggregates to the mass of an equal volume of water

at a specified temperature. The test procedure is given in
1S:2386-1963 (Part-3). The specific gravity value of aggregates

" required in computation of voids in bituminous mixdesign.For

coarse aggregates, the wire basket method is used for
determination of specific gravity, while for fine aggregates,
the cyclometer method is used. For filler materials, specific
gravity bottle is used. ' '
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- 24.10 Water Absor'p'tion :

Water absorption is the difference in weight of aggregates
between 24 hours water-saturated surface-dry condition and
oven-dry condition expressed as percentage of the latter.
The test procedure is given in IS : 2386-1963 (Part-4). Water
absorption is high for porous aggregates. Itis necessaryto
provide extra binder in a bituminous premix at the rate of (.5

. Ppercent for every 1 percent, water absorption in excess of 2
percent, : o

24.11 ‘Soundness :

The test indicates the susceptibility of aggregates to
disintegration under the action of water containing sodium
and magnesium. The test procedure is described in IS :
2386-1963 (Part-5), Washed aggregates of specified size
are immersed in saturated solution of sodium sulphate/
magnesium sufphate for 16 to 18 hours. The sarnple is then
removed and dried to constant weight. This forms one cycle.
The test is repeated for 5 cycles. After 5 cycles, the sample
is washed, dried in an oven and re-sieved on those very
sieves which were used before the test. The material retained
on each of the sieves before and after the test is the loss
due to disintegration and is expressed as percentage of

- total initial weight of the sample. The permissible value for

- loss in sodium sulphate and magnesium sulphate after 5
cycles are 12 percent and 18 percent respectively. If the
loss is more, then the aggregates are likely to disintegrate
by water containing such salts.

24.12 Stripping Value :

Striping is the displacement of bitumen film from a coated

_ road aggregate particle in presence of water. The details
of test procedure are given in 1S : 6241-1971. In this test, 20
to 12.5 mm size aggregates are coated with 5 percent
bitumen under specified conditions and immersed in distilled
water 40°C for 24 hours. The average percent ared of
aggregate surface stripped is assessed visually, while the
aggregates are under water. The amount of stripped -
Aarea expressed as percent, is the stripping value. _

2413

2414

24.15

2416

{IRC: &P 11): _

‘Binder Content of Paving Mixtures by Centrifuge
~{IRC: 8P :11): S

'A representative sample of about 500 grams is exactly
- maximum of 3,600 rpm. The speed is maintainad fill

* at 115°C and weighed.
(IRC:SP:11): '

~or seasoned hard wood. i made of wood, the test face
" should be a metallic plate. The wedge should

Tray Test for Control of Rate of Spread of Binder
(IRC:SP: 1)

Light metal trays of about 20 cm x 20 cm and 3 cm deep,
previously weighed and numbered are placed at intervals
along the road in the path of the binder distributor. After
passing of the distributor, the trays are removed to find out
the rate of spread of binder. Test with such trays at a number
of locations can also indicate the uniformity of distribution.

Tray Test for Rate of Spi'e'ad of Grit in Surface Dressing

The principle is similar to that of finding the rate of spread
of binder mentioned at (12) above.

weighed and placed in the bow! of the extraction appartus
and covered with commercial grade benzene. The mixture
is allowed to stand for about one hour before starting the
centrifuge. The machine is revoived at speeds upto a

the solvent ceases to flow from the drain. The machine is
allowed to stop and another 20 ml of the benzene is added
and the procedure it repeated. The filter ring from the bow!
is removed, dried int air and then in oven ta constant weight

Checking Surface Regularity using a Straight-Edge |

The test is made with 3 metre straight-edge made of steel

perferably be metaliic but may be of seasoned hard wood.
It should be graduated to read undulations upto 25 mm
with a least count of 3mm. -

MP Rural Road Development Authority 2008 :®J

MP Rural Road Development Authority. 2008_:_"m'



- For recording undulations in the longitudinal profite, the
straight-edge is placed parallel to the centre line of the
road and the wedge inserted where the gap is maximum
and the reading taken, The straight-edge is then slided
forward by about half the tength and the wedge reading

repeated. . :

Testing of Bituminous Mate_rials

IS : 73-1992 specity the requirements of penetration grade

' bituminous binders. Al the test are detailed in IS - 1201,1S - 1220,

1S:10512and 1S : 9381, IS : 8887-1 995 has specified requirement

of cationic bitumen emulsions. A few important test and their
significance are briefly described below :

(A) Test of Bitumen

(i}  Specific Gravity : Details of test are given in 1S : 1202-
1978. It is defined as the ratio of the mass of a given
volume of the bitumen to the mass of an equal volume
of water 27°C. It is used to compute the volume of
biturmen and determination of voids in compacted
bitumen mixture in Marshall Method of mix design.

_ It is determined by pyknometer.

- (i) Water Content Test : This test is specified in IS :
1211 - 1978. Water content is determined using Dean
and Stark method. It is desired that bitumen should

© contain minimum water content. The maximum limit is

0.2 percent as per IS : 73-1992, Water Content more

than the specified limit causes frothing
‘during heating.

(i) Flash and Fire Point by Cleveland Open Cup : This
 testisspecified in IS : 1209-1978. It is defined a the
lowest temperature in C° at which the heated bit-

umen catches fire momentarily in the form of flash.

The fire point is the lowest temperature in C° at which

“the vapour of bitumen ignites on application of flame

-

{v)

)

. beyond flash point. The fire point is usuatly 5-10°C

- apparatus and procedure are given in IS : 1205-1978.

~ signifies the temperature at which bitumen passes from

- {25°C), for a known time (5 second). The distance in

atieastfor 5 second. The heating rate 5° Cfmin_ute.
This test is indicative of tire hazard, if biturrien is heated

higher than flash point. The ‘minimum limit of flash
point is 220°C.. _
Softening Point Test (Ring and Ball) : Details of

Softening point is a temperature measured in °C, at
which a bituminous binder attains d particular degree
of softness specified test conditions. Distflled water is
used as bath medium for bitumens with softening point
value below 80°C and glycerol for value beyond 80°C.
The temperature of bath is raised at 5°C/minute from
5°C in case of water and from 35°C in case glyc-_
erol. The temperature, at which a standard steel ball
(3.5g} placed over bitumen touches a base plate 25
mm below the fing, is recorded as softening point. It

semi-Osolid state to liquid state and indicate the
atmospheric temperature at which the bitumen is likely
to bleed. Hence, softening point of biturnen sh_ould be
5-10°C higher. than the maximum atmospheric
ternperature,

Penetration Test : The test is specified in 1S : 1203-
1978. It is conducted to measure consistency and
identify the.grade of bitumen. It is defined as vertical
distance traversed by a standard needle in 0.1 mm
unit under a known load (100g), at a fixed temperature

0.1 mm units is known as penetration. Therefore, the -
greater the penetration of needie the softer the
bitumen..For each test three measurements are
needed at 10 mm apart on bitumen surface. -
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Repeatability - if penetration is less than 50, 1 unit,
. ' it penetration is less than 50, 3% of mean.
Reproducibility - if penetration is more than 50, 4 unit.
if penetration is more than 50, 8% of mean..

{(vi) Ductility Test : Standard test procedure is described
in 1S : 1208-1978. Ductility is measured in cm and is
defined as the distance in cm 1o which a briquette bit-
umen specimen will elongate before breaking when it

-is pulled apart at 5 cm/min. rate at 27°C. The cross-
section at minimum width of specimen is 10 mm x 10
mm. Sample is to be prepared in standard mould and
to be placed at 27°C for minimum 90 minutes. it signi
fied the property by virtue of which bitumen can exist
in & thin film without breaking. '

(vi)  Viscosity Test : Viscosity of bitumen plays a vital roie
for different operations of bituminous road construction.

‘The suggested viscosity values are given beiow -

Operations Viscoslty
Pumping - 600-800
Spraying - 50-200
Mixing 150-300
Laboratory mixing 150-190
Laboratory compaction 250-310 -
Rolling o 1000-10,000

_ From the \nscosuty temperature relationship, the appropnate

" temperature for various operation of bituminous road
construction can be determined. It is standard test specified in IS

1 1206-1978. Viscosity is defined as resistance to flow due to
internat friction of bitumen, In Industrial units, it is measured by
time In second taken by specified volume of bltumenfcutback
bltumenfemulsmn to flow from 10 rmm /4mm orifice cup of standard

tar viscometer or saybolt-furol viscometer, there are several cup
viscometars avaitable which ditters mainly in the size of opening
through which bitumen is drained. Absolute viscosity_ = flow time x
density x K. The value of K for 4 mm cup (8TV), 10 mm cup (STV),
and saybolt-furol viscometer are 0.0132, 0.400 and 0.002.18
respectively. The test result may be expressed as : kinematics
viscosity = flow time x K. It can measure viscosity between 320-
56800cST. Kinematics viscosity is expressed as time in seconds
required for fixed quantity of material viscosity by density. 1t.is
measured by recording time in seconds required for fixed quantity
of materiél to fiow through a glass capillary viscometer at a given
temperature. The product of time flow and calibration factors given
the kinematics viscosity.

{vii) Loss on Heat Test: Thistestis specmed inlS:1212-
1978. It is defined as the percent loss in weight
(exclusive of water content) of volatiles, when a sample

- of bitumen (50g) is heated at a standard temperature
{163°C) under specified test conditions. Sample is
prepared in a penetration cup (55 mm dia and 35 mm
depth) and placed in an oven for 5% hqu rs on rotating
self heating. This test signified the resistance of
bitumen to hardening during construction. The loss in
weight and percent retained penetration values are

reported.

. Wt of bitumen before heallng Wt of hitumen after heating 100
Percent loss in weight =
_ WA, of bitumen before heating

Pernetration aﬂerheating . : 100
Retained Penatration, percent = _ : X

Penetration, hefore heating
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(i) Seolubility in Trichloroethylene (TCE) : Details of test

{x}

are given in 1S : 1216-1978. [t is a measure of the purity
of bitumen (1-2g) in the solvent and separating the

: insolubles by filtering over asbestos mat in gooch
_-crucible. The limitfor solubility of bitumen in TCE is minimum

99 percent. _ _

Stripping Test : Stripping is the displacement of bitumen
film from a coated road aggregate particie in the presence
of water. In this tast, 20 to 12.5 mm size aggregates are
coated with 5 percent bitumen under specified conditions
and immersed in distilled water 40°C for 24 hours. The

average percent area of aggregate surface stripped is -

assessed visually. The amount of stripped area expressed

as percent, is the stripping value. The permissible
maximum value is 15 percent. '

(B) Tests on Biturnen Emulsions (IS : 8887) ;

(M

Sieve Test on IS 600 Micren Sieve : The test
complements the setttement test. It is a stability test,
- used to find out amount of bitumen in the form of larger

globules in a emulsion, which cannot be determined by
settiement test. The larger drops can clog spraying

- equipment and wili not provide uniform coating. A specified

(Fi)

amount of sample is poured through an 1S 600 micron
sieve. After rinsing with distilled water, the sieve and
bitumen are dried in oven. The amount of retained bitumen
is determined by weighing and reported as residue on
sieving.

Binder Content : The binder content in bitumen emulsion
can be determined by a distiliation test. A specified
quantity of emulsion sample (50g) is distilled under

specified test conditions. The binder content is

determined by subtracting percentage of water content
from 100. The residue is used for further testing to check

quality of bitumen in a emuision.

i

{iv) .

Stability to Mixing with Coarse Aggregates : This
test has a three fold purpose. It determines the ability

(i) to coat the aggregate (ii) to with stand mixing action

while specified test conditions. The method is used to

.determine coagulation value aggregate (200 g) and

emulsion {50 g). o _

Viscosity by Standard Saybolt-Furol Viscometer (IS
:+ 3117) : Viscosity is defined as a fluid's resistance to
flow. In the case of emulsion, the saybolt-furol viscos-
ity test is used a measure of consistency. Results are

* reported in Saybolt-Furol seconds. The viscosities of

)

RS (Rapid Setting) and MS (Medium Setting) emul-
sions are determined in seconds at 50°C and of SS
(Slow Setting) emulsions at 25°C respectivaly.

Storage-Stability Test : This test is used to determine
the ability of an emulsion to remain as a uniform
dispersion storage. A measured quantity of sample is
placed in two cylinders {Stoppered) and allowed to stand
for 24 hours. A spacified sample is siphoned from the
top and placed in oven for a set time at'a specified

~ temperature. They are removed, allowed 1o cool and

M)

waighed after to sample is removed but a small portion
of bitumen emulsion remaining in each cylinder is
siphoned off. A specified portion that is left is put through
the same procedure as for the top sample. The storage
stability is expressed as the numerical difference
between the average percentage of bituminous residue
found in two top samples and two bottom samples.

Particle Charge : The particle charge testis conducted
to identify cationic emulsion by its positive charge. ltis
performed by immersing two copper Plates 25x75 mm
which are connected to a 12 volt circuit. At the end of
specified period of 2 minutes, an appreciable quantity
of bitumen is deposited on cathode indicating a cationic
emulsion,
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5 For testing of soils

(vi) Miscibility with Water : This test finds, if MS and SS
emulsion can be mixed with water. It is not applicable
for RS emulsions. After adding and stirring with distilled
water, the emulsion sample is allowed to stand for two
hours. It is then examined for any appreciable
coagulation of the bitumen droplets in an emulsion.
This test is a measure of quality of emulsion.

(a) Water still
(Capacity 4 litre !
per hour) r

(b) Rapid Moisture Meter

(vii) Stability with Cement : The cement mixing does the
same for SS emulsion, as the test does for RS
emulsions. In the cement mixing test, a sample is
mixed with finely-ground Portland cement and mixture
‘is washed over a IS 1.4 mm Sieve. The amount of
material retained may be recorded as percent
coagulation. ot

(ix) Teston Residue : Penetration, ductility and solubility (c) Liquid limit device
in trichloroethylene test are conducted after distillation ~ with casagrande
test to check the quality of bitumen. These tests are ' and grooving tools
conducted as per procedures specified in
1S:1201-1220. :

+++++

| (d) Post hole auger =
(100 mm dia) for sampling |

(e) Sampling pipette 10 mt

(f) B. S. compaction
apparatus _

| (g) Sand replacement

equipment
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Flakiness and Elongation
test gauges

Equipment for Field Laboratory

General Equipment
Sieves & Sieve Shaker :

Standard set of sieves, lid and pan 450 mm dia for coarse
aggregates and 200 mm dia for soils and fine aggregates,

Sieve Shakers.




Sampling tins with lids 100 mm dia,
50 mm height

Lab CBR equipment (complete set)

Core cutter Field CBR equipment

(Complete set)

For tcst.ing of aggregates

Riffle boxes for sampling of coarse and fine aggregates

Standard moulds of 30, 15 and 3 litres capacity
along with standard tamping rod




For testing of bitumen
and liquid bitumens

Penetration test apparatus with standard needles

Complete Marshall
Stability Test apparatus
electrical operated
loading unit, Flowmeter,
automatic compactor,
testing head assembly,
providing rings with dial
guage, specimen
moulds, base plates,
compaction hammers,
specimen, cetractor,

water bath and other
~accessories

For testing Bitumen

(a) Penetration test apparatus with standard needles

(b) Ring & Ball softening point test apparatus with ring,
ball, thermometer, etc.




GUIDELINES ON QUALITY MONITORING AND CONTROL

~ MECHANISM FOR PRADHAN MANTRI GRAM SADAK YOJNA
(PMGSY) FOR THE STATE OF MADHYA PRADESH

Provi ng rings

- 10 kg, 50 kg, 100 kg capacity

1. The Pradhan Mantri Gram Sadak Yojana envisages three tier
quality control and quality monitoring mechanism as under :

1.1 The First Tier :

P.L.U. is the first tier which is the executing agency at the
work level. It is the responsibility of the PIU to perform
mandatory quality control tests and to ensure authenticity of
test results.The consultant and their Engineers are also part
of this tier and their role will be assistance in quality control
to PIU Engineers. '

1.2 The Second Tier :

State Quality Monitors are the second tier of quality
assurance. Every month state quality co-ordinator (SQC) will
issue programme for inspection of work in various PlUs. The
SQM will inspect the district/PIU at a convenient time to be
fixed in consultation with PIU. The inspection will be for 3
days. SQM will submit his report of observatons in standard
format to PIU on completion of his inspection. The points
requiring immediate attetion of PIU will be discussed mutually
and explained to PIU. The copy of inspection report may be
forwarded to SQC for further necessary action.

" The PIU will submit Action Taken Report (ATR) on the
observations of SQM with in 15 days of receipt of report. If
any observation requires more time to rectify, the time limit
will be mentioned in ATR.
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1.3. The Third Tier :

The National Quality Monitors which a're'engaged by NRRDA
are the third tier. The National Quality Monitors are to carry
out quality testing of PMGSY works on random sampling
basis, mainly in order to ensure that the Programme
Implementation and State Quality control system is working
satisfactorily. The NQMs are expected to make construc-
tive suggestions relating to procedural 'aspects in addition
to locating problems at individual work levels.

GRADING OF WORKS

The grading of report of NQM will be done at NRRDA and
the report will be graded on three parameters namely
1. Management standard, 2. Contract management, 3. Quality of
work. On the basis of these three parameters the reports will be
graded as satisfactory (S) or un- satisfactory (U). Accordingly the
report can be either “S” or “UQW”, “UCM”, “UMS”. All the 3
parameters will require attention at PIU level.

Action on Grading:

¢ The above overall grading will be communicated to the
State Quality Coordinator. The action in respect of
institutional issues i.e. UMS will be taken by the
-SRRDA and ATR will be communicated to NRRDA.

¢ The action in respect of UCM i.e. contract management
issues will be taken by PIU and the ATR will be
communicated to NRRDA through the SQC. If the
work is graded as UCM the ATR is expected to include
details of action taken against the Contractor and/or
PIU.

¢ The action in respect of UQW i.e. work quality issues
will be taken by PIU and the ATR will be communicated
to NRRDA through the SQC.If the work is graded as
UQW the ATR is expected to include details of action
taken against the Contractor and/or the staff of PIU in
addition to rectification of work. The work or any of its
items graded as unsatisfactory will be required to be
re-done unless in-situ rectification is possible. While
fumishing the ATR, the head of PIU will clearly mention
that whether the item of work graded as unsatisfactory
has been removed and re-done and if in-situ rectification
has been done, the process of rectification will be
explained in sufficient details.

ACTION TAKEN REPORT

At PIU level the following action shall be taken (unless for
reasons to be recorded, it is proposed not to act on any portion of
the NQM Report). ;

i.  After the inspections in the district are over and copy
of report are handed over by the NQM to the PIU,
copies will be sent to the state Quality Coordinator
and NRRDA within 10 days after completing inspection.
Unless the PIU disagrees with the conclusion/
recommendation, rectification work should be ordered
immediately by the PIU. In case General Manager PIU
feels that any portion of the inspection report or the
suggested rectification is not appropriate, he shall make
a full report to the State Quality Co-ordinator.

MP Rural Rpad Development Authority 2008 :m
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ii. ~ The Action Taken Report will be prepared by General |
Manager PIU in the prescribed Format and will be sent
to the State Quality Coordinator. The State Quality
Coordinator will mention his remarks and send
a copy. of Action Taken Statement to NRRDA.

The Action taken report submitted should be
comprehensive, i.e. merely writing letter to the
Contractor or to the subordi_nate doesn’t constitute
action taken and should not be treated as ATR.

" Quality Control Hand Bock and Quality Control Registers

The NRRDA has published a Quality Control Handbook, which
should be followed for ensuring Quality. Quality Control Registers
shall invariably be maintained for each of the road works under the
Programme. Payment shall not be made to the Contractors unless _
the mandatory tests prescribed in Rural Roads Manual and the

- Quality Control Handbooks have been conducted and results have
been found in accordance with the specifications. Quality Control
Registers will be maintained in two parts. The first part will be
Quality Control Register - Record of Tests and the second part wilt '

~ bethe Record of Abstract of Tests and Non- Conformanoe Fleports

a.  Register Part-I: The first part of the register is the register

of all Quality Control Tests conducted by the person

- who is responsible for the basic Quality Control Testing

.As per provision of Quality Control by Contractor in

the contract document, the Quality Control Register

will be issued to the Contractor for every road work.

This register will always be available at the work site.

The register will not be taken away from the site in any

case. The first part of the register will have following
three sections ' '

M E(pmf Rpad' ‘.’Dwzfopmut Rutﬁonty 2008 :m

. Section 1: Earthwork -
. Section 2 Granular Constructlon
‘Section 3:Bituminous construction

b. Register Part-Il: The second part of the register is the
record of abstract of the tests conducted and Non
Conformance reports. It will be maintainéd by the site
in charge officer not below the rank of Assistant
Engineer.

c. The QC Register will be issued in the same manner as
the Measurement Book is issued to the work. Every
register should be page numbered and no page shoulid
be rernoved. The register of issue of the Quality Control

. Register will be maintained by the head of the PIU.

d. I case of hill roads, where the work of only formation
cutting may be executed, all the tests shewn in the
Earthwork secﬁon_may not be required excepting tests
for CBR and compaction. [n such cases, the formats

_may not require. ' -

The filling of tests formats of Part 1 and Part 2 shall be as
per the guideiines of Quality Controt Handbook

+H+tHt
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CHAPTER 27 . .
' APPENDIX o

APPEND[X A
Cumulative ESAL Apphcatlons for 10-year Design Life

ADT CVPD Break—up of commeraal ‘Cumulative ESAL
- Vehicles Applications
HCV | Mcv o
00| 25 0 25 19,380 -
1500 35 ] 5 | 30 | 6099
200] - 50 10 | 40 96,482
300 75 15 60 | 1,49952
400( 100 20 80 1,92.961
5000 125 | 25 1 100 - 2,57,225
1000{ 300 60 240 - 6,63,120

Assumptions
1. A commercial vehicle (CV) is defined as a vehlcle of gross
- laden weight of 3 tonnes or more, For purpose of pavement
design, the commercial vehicles comprise of the following
categories :
. Heavy commercial Vehlcles (HCV) compn51 ng heavy trucks
~ and full-sized buses.
. Medium- heavy Commercial Vehicles (MCV) comprising
Tractor-trailers/Jugads, Mini buses, Pick-up Vans. Since the
-extentof loadmg of commercial vehicle is difficult to determine,
the single Axle Loads (Rear Axle) of laden and unladen
- (including partially loaded) vehicles i the HCV category can
be assumed as 10.2 tonnes and 5 tonnes respectively.

| MP. Rural Kpad Development Authority 2008 :—m




. _ 60 o APPENDIX B
2. Forthe MCV, the Single Axle Loads (Rear Axle) a laden ' '
andunladen (including partially loaded)vehicles can be
assumed as 6 tonnes and 3 tonnes respectively. The light @ 80
vehicles (LV) even when fully laden will have a gross laden T
weight of less than 3 tonnes and hence need not be g o
considered for pavement design. ﬁ ?; 40 —
3. Amongst the commercial vehicles per day (CVPD), the £
HCV vary from 0 to 20 % of CVPD while MCV constitute g z
over 80 % of CVPD. 2% -
4. Ten(10) percent of CVPD are overloaded to the extent of § E
20% of the maximum permissible load. o (é’ .
5. for traffic upto ADT=100, it is assumed that no HCV ply on 9 2
the road 1.e. HCV=0. E z
6. Laden and Unladen Vehicles under each category are equal &
in numbcr : & L
T n : | —
25 50 75 100 125
COMMERCIAL VEMICLES PER DAY
- (CVPD)
CORRECTION FACTOR FOF! SWC :TRAFFIC
AADT CORRECTION FACTOR FOFI SWC TRAFFIC
100 T 1.70
150 _ K . 43S
200 y '1.20
300 - 115
400 . 1.30
- 500 . 1.07
MP Rural Rpod Development Authority 2008 :mj MP. Rural ,‘Kgad Development Authority 2008 :m




r APPENDIX C ' APPENDIX D
ICRON 18 Si . . ' '
. w:ssm TR z . - QUICK ESTIMATION OF CBR (Ret.18)
- 100 1 £ @ g . . .
' w L g . 20 ) . .
"1 . 388 _g 5 Plastic Soil
ol A E Wz EQE o o
" gggg ggg 'CBR  =75/(1+0.728 WPT), R*=0.67
gee g : .
FEde ™4 F_' . . o .
1 : Where WPl = Weighted Plasticity Index = P, osX Pl
] P = % Passing of 0.075 mm sieve in decimal
: Fi0 0.075 e . )
% * PI = Plasticity Index of the soil, %
: 30 _ _ _
* ® M .
AT i Non-Plastic soil
24 !r N 70 |, .
.“‘-““"-_‘“ ) \'\\ F 1 . . )
‘ N ‘/ » o CBR = 28.091 (D60)**®, R? = 0.84
2 S x . |
01 °] ;’H\“\.s \\ * : . S ) ) T . . .
w0 / \\ \\ « S Where D, = Diameter in mm of the grain size com;-,spondmg to
/ ™~ M . 60% finer.
;’; \\ Rk L2 Soil Classification can be used for pmhrmnary report prepratlon
1 f!; \\\\. 1 |‘ 1
a0 \\\ 104
50 \\ o
&0 ] B
7o STEPWISE PROCEDURE
: 1. MARK THE % PASSING TEp IS5 ON AXIS 1-1;
a0 4 : . JOI WITH FIXED POMT X AND EXTEND TO
AXIS AA (SAY, AT S}
oL o . EX'I'END TOAKES AA {SAY ATT) .
100 4 ) a BTAHTNGWITHOONAXISB&MMT
2 - FUATHER ADD THE % FRACTION (4425 )
ON AXIS BB, GETTING TO (SAY}
) 4. PERPENDICULAR LINE FROM D READS THE
% PASSING 426 MICRON - A 70 100% PROCTON BeNaYy T COMPACTED
& RETAINED 75 MICRON ) o
. 18 BIEVES .
NmmgmphforCompuhngSoakedCBRValuefmmSlmAmkyslsDatn(Refﬁ) - R _ .
MP Ryural Kpad a)ewfapmcut ﬂutﬁanty 2008 :GWJ MP Rural Rpad Development .ﬂutﬁoﬁty 2008 ﬂ
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CONE

CONE ANGLE 80°

o,

} l-ANVIL WHERE RODS SCREW TOGETHER

™~ REFERENGE POINT FOR SCALE

* . ATypical Dynamic Cone Penetrometer (DCP} -
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SALIENT FEATURES OF DCP TEST

The Dynamic Cone Penetrometer is a simple device
developed in UK for rapid in situ strength evaluation of subgade
and other unbound pavement layers. Essentially, a DCP measures
the penetration of a standard cone when driven by a standard
force, the reported DCP value being in terms of the penetration

of the standard cone, in mm per blow of the standard hammer.-

The figure above shows a typical DCP. The standard steel cone
with an angle of 60° has a diameter of 20 mm. The standard 8
kg drop hammer slides over a 16 mm dia steel rod witha fall
height of 575mm.

Basically, the penetration (in mm) per blow is inversely
proportional to the strength of the material. Thus, higher the CBR
value of a material being tested, lower will be the DCP value in
inm/below. Besides the measurement of subgrade strength, the
DCP tests can be conducted to determine the boundries between
pavement layers with different strengths and their thicknesses.
the measurements can be taken upto 1.2 m depth with an
extension rod. ' '

While one person holds the DCP instrument in a vertical
position, another person carefully drops the weight and the third

 takes the readings of penetration. the penetration of the cone

can be measured on a graduated scale. The readings are taken
with each blow of the weight. The field data is reduced in terms
of penetration versus corresponding number of blows. The
number of blows and depth readings are recorded on the
Dynamic Cone Penetrometer Test form. The cone is case-
hardened but requires replacing. When used on subgrade
materials the cone can be expected to last 30 to 40 tests before

_replacement.

MP Rural Kpad Dzwfopmn't- Authority 2008 :m
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L E ]

The DCP test is specially useful for bituminous pavement
rehabilitation desi gn and is being used extenswely in several

ﬂﬂ’ﬂpraf Rpad ﬂ)wzfapmut ﬂutﬁaﬁ'ty 2008 :m

- APPENDIX F

ILLUSTRATIVE EXAMPLE

- Twenty four hour traffic counts over a period of 3 days
taken on a single lane rural road during the peak harvesting
season, yielded the following resuits for the Average Daily Traffic:

Animal-drawn carts(Pneumatlc Tyred) 25
Bicycles 457
. | Full-sized Trucks 9
Agricultural Tractor-trailers and Jugads 55
Cars & Jeeps 15
Motor Cycles - : 200
Total

761

(Motorized and Non-Motorized Vehicles per dayj

- There are two harvesting seasons in the area, each having

~ aduration of about 22 months, the harvesting season traffic

remaining at its peak for 15 days. The above traffic count data
was cotlected 2 years before opening the road to traffic.

The depth of the Ground Water Table was found to be

* about 10 m below Ground Level. The average annual rainfall in

the region is of the order of 750 mm. The soil survey results

show the subgrade soil type to be CL with a plasticity index of

13, The maximum dry density and optimum moisture content

_' MfP.‘J{ﬁraf Rpad Development Authority 2008 :m
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- were found to be 1.68 gm/cc and 12% resepectively. The CBR - q ' Therefore, commercial Vehicles Per Day (CVPD) to
sample prepared at OMC, and compacted to MDD, yielded a be considered for design purpose=6+38=44. Since the traffic
CBR of 5. The locaily available materials include river gravel ' count data does not give the proportion of unladen and laden
and sand besides an overly plastic moorum with excessive fines. vehicles, it is assumed that these are equal i number. :
Determine the most appropriate pavement thickness and | Taking the VDF values from para 34 4 the ESAL

compostionrequiremnets. . f applications per day = 16.35
Design Calculation ' Cumulative ESAL apphcanons over 10 years @ 6%
' growth rate.
1. Computation of the Design Traffic Parameter
Since the lean-season traffic data is not available, it is = 4311 % 16.35
assumed that the peak harvesting season traffic is double the . =78,660 -
traffic during the non-harvesting season. Referring toFig. 1,n=1, t 2 Evaluatlon of Subgrade Strength
t=75 days. (on page 14 of this book.) Since the GWT is too deep to influence the subgrade
N E moisture, the design moisture may be close to the optimum
Average Daily Trafﬁc during the non har vestmg season =761/ ' | moisture content. Referring to the Nomograph in Fig. 2, for insitu
2=380 | dry density of 1.68 gm/cc, GWT depth of 10 m, PIof 13 and
_ 1.2x380x75 average annual rainfall of 75 cm, the Equilibrium Moisture
AADT=380+ - _ Content works out to'about 11%. The optimum moisture content
365 - ' ‘| of 12% being higher, the CBR value of 5 may be taken for
= 380+94=474 - subgrade strength '
: ) ' ' 3. Pavement Thickness and Composmon |
Before opening of the road to traffic, AADT = 474(1.06)’=532, . For cumulative ESAL applications of 78,660, referring
assuming an initial growth rate of 6% - to the Traffic category in the range 60,000 to 1,00,000 and the
from the given traffic count data, the proportions of HCV and ' Subgrade category of CBR 5 to 6, in Fig. 4, 2275 mm Gravel
MCV out of the ADT of 532 work out as under : _ | Base should be provided. The specifications for a Gravel Road
Heavy Commercial Vehicles (HCV)=6 : as per Clause 402 of the Specifications for Rural roads should
Medium Heavy Commercial Vehicles (MCV)=38 * be adopted. )
The animal-drawn carts being pneumatic tyred have not - :
been considered for design purposes.
A S bft
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