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Exceative Sumnary

‘—*———_———_ﬁ-\%_\_; R

The scope of investigation covered Section-] of Islamaba d -

' Peshawar Motorway (M—l) and include the fol.lowin_g steps:

> Reconnaissance Survey of Section-1 of M-1.
> Quality Contro] Assessment,
® Field observations, testing and materials samplin g
e Laboratory testing and ana] ysis of samples,
> Report writing
Various field and Laboratory tests were conducted op the sub-
grade, aggregate & asphaltic base course and Concrete materialg
obtained from the'locations in question. Thege tests were Performed

Strictly in accordance with the standard Specifications setfor, in the

AASHTO Manuals, The brief Summary of the results is ag follows:-

i) Sub-grade materials sampled from two different location were
found to be A-4 as per AASHTO classification with the plas ticity
index of 9. Field density test result at station 20+784 falls 2 percent
below the minimum Tequired percent compaction,

i) In-site CBR values obtained on the sub-grade Materials were fq
above the minimum, required as specified by e NHA
Specification,

U)  Results of the__ field density and gradation tests op base course

aterials show that these were Properly graded and compacted in

compliance with the Specifications,

when tested dig meet the minimym Specified require mept of the
Standard Specification except sample obtajpeq from station 33+745

0 33+900 has thickness more than the required tolerance,

il




Executive Summary

v)  The Workmalmship of is cement concrete structures rated as
satisfactory. Bulging or honey combing has not been observed in
constructed structures. Also the cement concrete samples tested
for compreésive strength by NTRC were found to be in accordance
with the minimum specified requirement.

vi)  The deformed steel bar sainpled from contractors stockyard has
been tested for yield and ultimate tensile strength and found as
per specifications.

vii)  Riding quality of the completed sections of asphaltic base course
was independently rated as "Very good" on the average.

viii} The quality of on-site material testing laboratories and
performance of the technicians observed were found to be
satisfactory ..

ix)  The overall workma.nship of different construction activities were

found to be satisfactory.

It is apparent from the report findings that quality control
test results in most cases do comply with the requirement and work so
far done is satisfactory. It is quite evident that improving the quality of
high profile road construction through Laboratory control that is not
very difficult now a days. The National Transport Research Centre and
many other Governmeh:cmagencies as well as private sector maintains a

full scale laboratory and can be utilize in a better was to build better

quality of road network in the country.

it







Quality Control on Section-I of M-1

1. INTRODUCTION

1.1: GENERAL: The construction of motorways in Pakistan has been
initiated tc provide another North-South link in the country joining
Karachi with Peshawar. It will also extend to Gawadar thereby
connecting Baluchistan with the rest of the country (Pakistan Motorway
Alignment at Annexure-A). Conforming to the international standérds,
the Pakistan Motorway is also a limited access highway. The first phase
of Pakistan Motorway project i.e. Lahore-Islamabad Motorway (M-2)
was completed in December 1997. It provides a completely
uninterrupted flow of traffic allowing access and exit only at the ramps
designed for this purpose.

The second phase of this project Islamabad - Peshawar Motorway
(M;l) has been started in 1998. The project was first initiated in 1992 but
due to certain reasons it. was abandoned. In 1998 after completion | the
Lahore-Islamabad Motorway (M-2) the project of M-1 was reviw;ed and
M/s bayindir a Turkish firm was awarded the contract on the rates on
which it had bet:n“ awarded in 1993 with some escalation. The total cost
of the project has been worked out to be Rs 27588 million. M/s bayindir
also pledged to arrange 50% of the project cost from its own sources.
This motorway was initially six lanes divided highway Dbut due to
economic constfaint now it has been reduced to four lanes with all the
structures a;;d formation width for six lanes.

The Quality and durability’in the construction of motorways has
always been a major concern to the users. This requires that the ram
involved in construction should have a thorough undefstanding of th>
properties of pavement materials and should put emphasis on the

implementation of standards and specifications. This report deals with
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the assessment of quality control of construction of section-1 of the

Islamabad - Peshawar Motorway (M-1).

12 PROJECT DESCRIPTION M-1: The Peshawar-Islamabad
Motorway (M-1) has a total length of 151.78-Km (layout plan at
- Annexure-A).
The salient features of the project are: -
i) Four interchanges first at Burhan, the second at Swabi, the
third at Raskhai Mardan & the fourth is at Charsadda.
ii) It has three major bridges one at Haro the second at Indus &
the third is at Kabul River. |
iif) It has a number of flyovers and under passes to facilitate the
movement of vehicular ftraffic & local population
respectively. |
The supervision of construction work has been assigned to a consortivm
of consultancy firms called Pakistan Motorway Consultants (FMC)
consisting of the following (Organisational chart of consultants at
Annexure-A) :
M/s Engineering Consultants International (Pvt.) Ltd.
- M/s Engineéring Associates, |
M/s SnoWy Motihtains Engineering Corporation (SMEC),.
M/s A.A. Agsociates,

M/s Louis Bérger International Incorporation

1.3  OBJECTIVE: On the appearance of news in_. a .:local newspaper
related to the lack of quality assurance on the construction of Peshawar ~

Islamabad Motorway M-1. Secretary ministry of communications asked
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NTRC for carrying out necessary investigations and submission of a
report related to the issues of consi:ruction work on section-1 (Burhan ~

Islamabad section) of M-1.

1.4 SCOPE OF WORK: On the instructions of senior chief NTRC a
team of engineers carried the work with following scope:
> Recoﬁnaissance survey of section-I of M-1.
» Qualify Assurance Checking
e Tield observations, t_eéting and materials sampling
» Laboratory testing and analysis o.fsér.nples.

» Report writing

2. PROGRESS OF SECTION-I OF M- 1

For the construction management the project has been divided in three
sections. The section-I starts from the terminating point of Lahore-
Islamabad Motorway (M-2) located near Pind Nasrala in district
Rawalpindi, it has length of 64.322 Km. Section Il is 43.264 km in length.
While, section III is 44.194 km long. The section 1 is again divided in two
parts. Part-1 of section I is 35.568 kilometre long. While, part-1I of section
is 28.752 kilometre in length. Table-1 summaries the progress of section 1

of M-1 as of the October, 12, 2000.

Table-1- UPDATED PROGRESS OF WORKS FROM KM
00-+000 - 36+000 of M-1.

S.No Description Quantity | %age
completed
1. Aggregate of Sub base + Base Course | 52,487 M3 6.58
2. Bituminous Base Course 13,687M3 10.71
3. Structures
i) Culverts: 57 Nos 57.57
| i) Underpasses 11 Nos 68.75
iii)  Bridges & Flyovers * 50.30

-3-
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3. RECONNAISSANCE SURVEY

A reconnaissance survey of section I (from station 0+00 to 36+00) of the
Islamabad - Peshawar Motorway (M1) was carried out by NTRC experts
on October 10, 2000. Details of the r-econnaissance survey are given in the
following paras: - |
31 BARTHWORKS: At station 31+800 sgb-grade being prepared was.
observed. The practice involved in preparation of the sub-grade was
accordance w;ith the standard methods (Photographs 1 - 4).

32 AGGREGATE BASE COURSE: Field density test was observed by
the NTRC team, being carried out on an already prepared section of the
aggregate base course. The test was conducted in compliance with the
standard method (Photograph 5). |

3.3 ASPHALT BASE COURSE (RIDING QUALITY): Riding quality of
the asphalt base course of various sections completed with three layers
were asseésed in accordance with AASHTO scale of 0 to 5 with zero Leiag
the poor. An independent rating of 4.0 (very good) is-given tu the
completed section. It is anticipated that the rldmg quality of the pavement
will .further improve after asphaltic wearing surface course will be laid
~ (Photograph o).

34 CULVERTS: Already cc;mpleted culverts at various locations were
visually observéci and appear to be in good condition, excepts the wing
walls of culvert at station 29+730 that had élready beeﬁ repaired for minor
bulging problem. No major defects were observed in culverts at other
locations (Photographs 7 - 8).

35 ROTARY INTERCHANGE # 3: At this location deformed steel @nd
post tension cables in one of the girder were observed. No evidence or any

bad workmanship and/or defect were found. NTRC team also visu ally

-4-
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inspected the concreting operation in one of fhe cast-in-place pier at this
location. The procedure adopted for placing and quality control of
concrete pour were in accordance with the standard methods. All other
already completed concrete structural components did not show any sign
of distress and/ or defect (Photographs 9 - 14).

3.6  Burhan Bridge 1B at N-5:At this location, the team visually observed
the pre-cast girders for Railway Bridge, no traces of honey combing and or
bulging were found. However, some few pre-cast girders have only the
~conduits without post tension cables (Photographs 15 - 16).

3.7 DOTAt KHAS NALA BRIDGE: This bridge is located at station
34+137. Girgiérs at this ‘location were already stressed and were in good
shape excefat one girder Which has already been rejected by project
consultan’cé due to some honey combing and bulging in the concrete
(FPhotographs 17 & 18).

3.8 FLYOVERS: Some of the already completed structural components
of Flyovers at various locations between station 0+00 and 36+00 were
observed and found to be in satisfactory conditions. No traces of honey
containing and/or bulging of concrete were found. At km 11.971 stressing
of post tension cables in one of the flyover girder was observed. The
stressing opéraﬁon was carried out according to the standard practice

(Photograph 20).”

4. QUALITY CONTROL ASSESSMENT

Exercising a proper quality control over for the construction of
motorways, highways & roads is the fore most responsibility of agencies
-involved in thé construction through out the world. Lack of such control

results in serious deterioration of the pavement conditions in no time
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giving rise to poor riding quality, functional and/ or structural failures
to the pavement and discomfort to the road users. The quality of work
completed by the contractor M/s Bayindir Construction Incorporation
which was verified by the project coﬁsultants M/s Pakistan Motorway
Consultants (PMC) on section-] of [slamabad - Peshawar Motorway (M-
1) was assessed by the NTRC team.’

Various field and Laboratory tests were carried out on sub-grade, sub-
base, base course and asphaltic base -course materials. These tests were
performed strictly in accordance with the standard specifications set
forth in the AASHTO/ ASTM Mémual. In addition structures such as
culverts and bridges consisting of post—tensioned girders and piers were
visually observed. Freshly poured cement concrete was sampled and
analysed for its quality by the NTRC team. .

4.1  FILED .DENSITY:‘FieId Density Tests of various pavement layers
were conduc{ed by the NTRC team ﬁsing staﬁdard sand replacement
method as per AASHTO, T-191. Result of tests at different locations for

various layers of work items are detailed in Table- 2.

Table-2 . Results of Field Density Tests.

S.No { Represent | Station Layer Date Compaction j Compaction Remarks
Test (km) Tested Achieved Required
Chainage ' (%) (%)
(km) '
1 23+830 to [ 23+898 | Base 10-10-2000 100.5 100 Pass
234930 Course
2 23+930 to 24-+000 Base 10-10-2000 100.5 100 Pass
24050 Course - -
3 50+700 to | 20+784 | Sub-grade | 16-10:2000 93 95 Fail
204800~
4 201800 to | 20+850 | Sub-grade | 16-10-2000 95 95 Pass
20+900

Except the s;ub-grade at station 20+780, all other test result compliance
with the requirement. The sheets showing the field density test results

dtﬂy verified by the inspecting team are placed at Annexure-B.

-6-
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42 LABORATORY DENSITY VALUES: In order to compare the
values of maximum dry densities and optimum moisture contents of
sub-grade and granular base materials conducted in laboratory by the
project consultants. The same were also carried out in the NTRC
Laboratory for which samples of sub-grade and granular materials were
collected from the site and bathing / mixing plant. Both test results fall
in the same range. Table-3 be1c=)W presents the comparison of the two
results.

Table- 3 Comparison of Laboratory Density_ & Optimum

Moisture content. : _
S.No | Represent | Station Layer -Teste_d As per Consultants As per

Test o o Lo ) NTRC
Chainage ' BT
(km) (km) -| Denmsity | OMC -{ Density | OMC
' . (gm/ee) - % {gm/ce) %
1 2348300 | 23+898- | Base . | 2.351 . 4.2 ] 2336 4.5
23+930 * | Course ' R R i
2 | 234930 to | 24+000 | Base . L2342 | 2336 4.5
244050 ~ Course - B
3 20+700to | 20+784 | Sub-grade 2166 -1 8.1 2.157 8.5
26+800 I
4 20+800 to 20+850 Sub-grade 2466 .} 8.1 2,161 8.2
204900 R e ' ]

The sheets showing the results of Laboratory compaction of the
materials are placed at Annexure - B,

43 FIELD CBR OF SUB-GRADE: For determining the In-situ CBR of
the ernba;nlq'nent and prepared sub-grade,Dynamic Cone Penetrometer
(DCP) was ,ﬁsed. Three tests were carried out at locations 20+784 and
20+850. An:average in-situ CBR value of 50% was achieved which
exceeds well beyond the minirrium required value. Detail results of DCP
testing are place at Annexure-B.

44  GRADATIONS OF SUB-GRADE AND BASE COURSE: Material
used for the sub-grade preparation has been Cla551hed as A-4, as per the
AASHTO c1a551ﬁcat10ns PI value of 9 was obtained which falls w1th the
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acceptable limit of 4-12 and is categorised as fair fér the use in sub-
grade preparation. The gradation curve of the base course material has
been found smooth and fall within the envelope limits for grading A"
as per the ENHA specifications requirement for aggregate base course.

Figure - 1 show the gradation envelop.

Figure - 1

GRADATION CHART OF BASE COURSE a

Percentage Passing

&

| —— Low er Limit

50 25 95 475 200 0.425 0.075 —;
Sjeve Size in mm '

4.5 ASPHALTIC BASE COURSE: For the conformation of thickness
and compacti;)n of the already paved asphaltic base course, cores were
drilled in the presence of NTRC engineers. Four cores were drilled
randomly f:_'rom sections where all the three layers of bas;e course have
been Compieted. Table-4 below presents test results of the thickness of
asphaltic base course and the bulk specific gravity of the cores
conducted iﬁ accordance with AASHTO T 166-88.
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Table - 4. Core Density and Thickness of Asphaltic Base Course.

S.No | Represent | Station | Average Average Core Core
Test {lem) Height Diameter Density Density
Chainage (mm) {(mm) {gms/ce) (gms/cc)
-~ (km) T-166
11 344607 to 34659 228 101.4 2.356 2,341
34+713
2 34+487 to 34+549 228 101.3 2,359 2,327
34+636
3 33+745 to 33+808 243 101.4 2.397 2.395
33+904)
4 33+180 to 334271 228 101.3 2,409 ‘2.383
33+325 . :

Analysis of cores revealed that out of the total four cores three have
thickness of 228 mm against thé required thickness of 230 mm. Where as
one core has thickness of 243 mm. This shown that three cores are shy of
thickness and are deficient in thickness by 2 mm compared to NIHA
specification, which allow upto 10 mm for déﬁciency in layer thickness.
Whereas, oné core which is 13 mm more than the required thickness of .
asphaltic base course is .against the NHA speciﬁcations that allow anly 5 |
mm for increase in thickness of asphaltic base course.

Table - 5 below presents the degree of compaction achieved at site in
paved asphaltic base course relative to Marshall density acquired in
laboratory. |

Table - 5 Degree of Compaction of Asphaltic Base Course.

S.No | Represent | Station Core Average | Compaction | Compaction
Test (km) | Density | Marshall Achieved Required
Chainage (gms/cc} | Density (%) (%)
{km) T-166 | (gms/ce) B
I 34+607 to | 34+659 | 2.341 2.394 97.79 97
344713 ~
2 34+487 to | 34+549 | 2.327 2.389 97.40 . | 97
342606 '
3 334+745to | 33+808 | 2.395 2,397 9991 97
33+900 -
4 33+180 to | 33+271 | 2.383 2.405 99.08 97 l
33+325
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In all the samples the compaction achieved at the site in asphaltic base

course complies with the required specifications.

46 COMPRESSIVE STRENGTH OF CEMENT CONCRETE: In order
to check the quality of fresh cement concrete that has been used in
structures, fhe concrete pored on 11t October, 2000 at location 37+015
km for the construc’cionl of a culvert, was sampled by the NTRC
engineers. The class of concrete was “A” and had been departure from
the batch plant at 12:40 while it arrived at site on 12:55. Also the slump
test and temperaturé of the concrete was examined. The concrete was
placed in accordance with the standard practice.

For the assessment of the strength of the concrete six concrete cylinders
mold from the same batch were brought to NTRC laboratory for the
curing and further testing. Three of these were tested on 19-10-2000 for
eight days strength, while remaining three were tested on 08-11-2007) for
28 days strength as per AASHTO T 22-90. Table-6 below show< the

compressive strength of cylinders.

Tablg - 6 Compressive Strength of Cement Concrete.

Core Date of Compressive Average
No. |  Testing Strength (psi) | Compressive
, Strength (psi)
1 19-10-200 4451 4107 (8 days)
2 [19-10200 | 3975
3 19-10-200 | 3895
4 08-11-2000 5128 5135 (28 days)
5 08-11-2000 5446
6 08-11-2000 4833

- 10 -
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For seven days cured samples an aVerage strength of 4107 psi was
achieved from three samples. While for other three samples cured for 28
days an average strength of 5135 psi was obtained against the
requirement of 3000 psi for the class ;’A” type of cement concrete (Tests
results are placed at Annexure-B). Compressive strength of some of the
structural (%_omponents at various locations checked by the rebound

hammer wére found to be over 5000 psi.

4.7 TENSILE STRENGTH OF STEEL.: Samples of steel were colleted
from the stockyard of the contractor at Burhan camp. The billet |
deformed steel bars were tested in accordance with AASHT OM 31-89 &
NHA’s spec1{1cahons and compared with the aﬂowable tolerance limits.

The Laboratory results on steel bars show . that the yield strength was
found 83 ksi which is higher than the required 75 ksi for Grade 75 steel,
The ultimate tensile strength was 110 ksi that is also higher than the

required tensile strength.

- b QUAZITY ASSURANCE SYSTEM BY CONSULTANTS

A quahty gssurance program could be defined as the overall process
where the Joint efforts of various agencies are combined to develop or
establish performance relating quality criteria. This is basically a
management tool that represents management concern for quality and
the efforts to assure quality.

The project consultants M/s PMC have adopted a well-formed quality
assurance system. On-site laboratories are equipped with required culy
calibrated apparatus. Proformas for daily materials testing have been

used by the consultants and verified by materials engineer. Similatly, a

11 -
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joint team of qualified and experienced engineers of various agencies
has been involved in the execution of the project. For perusal
photocoples of field density tests and the documentation for the disposal
of dlscarded materials obtamed from consultants are placed at
Annexure-C. NTRC experts also visited the on-site materials testing
laboratory and checked the daily testing record. Performance was found

satisfactory.

6. CONCLUSIONS

The facts as determined by the field and laboratory investigations of

section-I of the Islamabad-Peshawar motorway (M-1) enumerated in this

report reveals the following;

i) Sub-grade materials sampled from two different location were
found to be A-4 as per AASHTO classification with the plasticity
Index of 9. Field density test result at station 20-+784 falls 2 percent
below the minimum required percent compaction.

ii)  In-site CBR values obtained on the prepared sub-grade were found
far above the minimum required as specified by the NHA
specification.

(jii)  Results of the field density and gradation tests on base course
materials’show that these were properly graded and compacted in
compliance with the specifications.

iv)  Asphaltic base course materials cored from different locations
when tested did meet the minimum specified requifement of the
standard specification except sample obtained from station 33+745

to 35+900 has thickness more than the required tolerance.

-12 -
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Vi)

Vvii)

viii)

ix)

The workmanship of cement concrete structures rated as
satisfactory. Bulging or honey combing has not been observed in
constructed structures, Also the cement concrete samples tested
for compressive strength by NTRC were found to be in accordance
with the minimum specified requirement.

The deformed steel bar sampled from contractors stockyard has
been tested for yield and ultimate tensile strength and found as
per specifications.

Riding quality of the completed sections of asphaltic base course
was independently rated as "Very good" on the average.

The quality of on-site material testing laboratories and
performance of the- technicians observed were found to be
satisfactory. | |

The overall workmanship of different construction activities were

found to be satisfactory.

7. REPORT LIMITATION

This study is not intended as an indictment of any particular agendcies.

The main obj‘ec’dve is to evaluate the quality of construction and its

related problems of material inspection, in place performance, sampling

and testing and submitted to the concerned authority to enable them to

take remedial measures.
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ISLANMABAD — PESHAWAR MOTORWAY PROJECT

FTELD DENSITY TEST (1-191) SUB-BASE/AGG. BASE COURSE
Section : ﬁ??& Field No: l '
Inspc,\.uanISuwcleuality Na. /Df 520
Aeprevent Tes Chainsge w B3,427 |5, a0 B3 Fa 30 64050
8 | sudon «n |2 24870\ 23 +780|2.3 + 5982 #1024
2 Test/Rezest Na. ‘
- ottee from Centre Line o\ Jo RIS 12 KIS 1T 2/5 | Je RIS
Layer Na. oc Level % é@%/’&d&)ﬁf /a%
Degth of Hole em | /&S | [0 JFEs | [ES
Wt.of Excavated Wet.Material from the hole  gm [/ F60 /23280 //IZS //875-
Bullc Seecific Gravity of + 4.75 mm from Hole |
| nicial W of Sand + Cane before Test s |/ F000 | [ 7000 S30200 | f3020
z Cesidual W, of Sand + Concafier Test  gm.| 30/8 | 2480 | Z q/5 | 2.6 ?.5
é W af Used Sand (Hole + Cone) am ?78,( AL Y. /0085 /pjdf
2 Wt, of Sand in Cone e | 3699 3697 j’é?f j{f?
= We. of Sand in Hole o 4286 685/ b 386 6606
P AT AV AV AV
| Volume of Material from Hole K\% FEp5. 2| 5082 3 L7 37 L H£GL8.8
Wt Density of Material fram HOW \x)m‘c.c 2. 458 |2 (#3812 F33512. ~ FZ[
LDt 'W z | & o0
I S5 e vy ol )«” o res | gss | 7760 5775
éﬁ,\%\% Wt of Dy M:u.;q  Conainer o | 6385 | 8358 7549/ 5656
N o A E W P /098 |[038 S0 10T
U< ‘
o Mvwﬁc‘motwﬁ sl 24 |33 |29 129
{0 Densy g0t tole_gmvee | 2377 | 22358 | 2 F6F |2 359
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17/10/00
Site Pakistan Motorway M1 Date 16/10/2000
Section no. One Start layer Sub-grade
Test no. 1 ‘ Condition Good compacted layer
Chainage 20+783 Zero error (mm) 0 :
Direction/lane Right Side surf thick {(mm) 0
Position/offset 20 m from C/L Extens @ line 0
Blw Rdng Blw Rdng Blw Rdng Blw Rdng Blw  Rdng
1 29 | 11 21 31 | 41 1
2 10 72 12 22 32 | 42 ]
3 20 108 | 13 23 33 | 43 i
4 25 130 | 14 24 34 | 4a |
5 30 146 15 25 35 [ 45 |
& 35 170 16 26 36 | 46 |
7 40 190 | 17 27 37 | 47 |
8 45 205 | 18 28 38 | 48 |
9 50 215 i9 29 39 | 49 i
10 55 -230 20 30 j 40 | 50 i
51 61 71 81 | 91 |
52 62 72 82 | 92 |
53 63 73 ‘83 | 93 |
54 64 74 84 [ 94 [
55 65 75 85 | 95 i
56 66 76 86 | 96 [
57 67 77 87 | 97 i
58 68 78 g8 | 98 i
59 69 79 89 | 99 1
60 70 a0 g0 ] 10D !
E1 : 1.00 E2 : 2.00 E3 : 3.00¢ E4 8.00 EM 0.80
Layer Strength CBR Thick. Depth
' mm/blow mm w
1 3.65 54 201 230




TRRL Dynamic¢ Cone Penetromaeter bata file mator]
17/10/00
Site Pakistan Motorway M1 Date 16/10/2000
Section no. One Start layer sub-grade
Test no. 3 Condition Good compacted layer
Chainage 20+850 Zero error (mm) 0
Pirection/lane Centre surf thick (mm) 0 . 0
Position/offset C/L Extens @ line 0
Blw Rdng Blw Rdng Blw Rdng Blw Rdng Blw Rdng
I 23 11 50 160 21 100 260 kb3 41
2 5 47 12 55 165 22 32 42
3 10 65 13 60 175 23 33 43
4 15 78 14 65 185 24 34 54
5 20 92 15 70 195 25 35 45
6 25 103 i6 75 205 26 36 46
7 30 115 17 80 = 220 27 37 47
8 35 125 18 85 230 28 3B 48
9 40 138 19 90 240 29 39 49
10 45 150 20 95 250 30 40 50
51 61 71 81 91
52 62 72 B2 92
33 63 73 83 93
54 64 74 34 94
33 65 75 85 95
56 66 76 86 96
57 67 77 87 97
58 68 78 88 98
59 69 79 89 99
650 70 B0 Q0 100
____________________________________________________________ e e vt A - —
El 1.00 E2 1 2.00 E3 :'3.00 E4 : B.0D EM 0.80
Layer . §trength * CBR Thick Depth
i /blow " i mm
Trgns 4,80 : 39 24 47
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bayindir

BATCHING PLANT, BAYINDIR/HABIB-RAEIQ
No. .. @b g8 oate M /(o272
LOCATION ... 377 918 27 M//
NAME OF SUB-CONTRACTOR' W2 r
—
CLASS OF CONCRETE //;4‘ QUANTITY ;ZJ 7L 3
PLATE NO...... 2t 2 71/ MIXER NO. A
\‘,
DEPARTURE FROM BATCHING PLANT Yy %8 \\\W

[20m% Qf@;

. ) —
ARRIVAL TIME AT SITE /ﬂ : 55— : . PLANT SUPERVISOR

DEPARTURE TIME FROM SITE .73 28" A4 NAME /3’0’4‘/
i -

—r  SIGNATURE .47

C/Aca('e_a@ ﬁ/ Mm-fz’;”‘?' ] e,

Souite 136 prnn RECEIVED BY

7emp s 29 %

Splncsen 1y - navE LA Baa

I LY |
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AGGREGATE ASPHALTIC WEARING
PAVEMENT SPECIFICATION REQUIREMENTS SUBBASE BASE BASE COURSE COURSE
(201) (202) {203) (305)
TYPE (COARSE/FINE - A[COARSE) | A{COARSE} B(FINE) B(FINE)
MAXIMUM SIZE OF AGGREGATE 50mm s50mm 38mm 19mm
50mm 100 100
38mm 100
Aggregate 25mm 7590 (£5)
Grading 19rom 65—80 {£5} 100
Reguirement 12.5mm 55--70 (+5) 75—90 (+5)
and 2.5mm 45-60 (+5) 60—B0 (*5)
Tolerances 4.75mm 30--45 (+5) 40-60 (+5)
- 2.36mm | 15-35 (x3) | 20-40(=3)
2.00mm
0.425mm S
0.300mm fasiiie 5-15 (x3) 5—15 (+3)
0.075mm| 5-15 2-8 27 {1} 3-8 (*1)
Filler 475mm A
Requirements 0.150mm k=
0.075mm
Grading {60/D 10 minimum
Ratios ©  [No. 200/No., 40 maximum ! 3
D15/D85 maximum {Subbase/Subagrade} 5 e :
Crushed faces Min (+No.4 Seives) P490 {two face) {% 100 (two face} [%100 {two lace} "
Shape and %80 (all faces) | %80 (all faces)
Angularity |[Crushed faces Min (~No.4 Seives) 3 %100 %100 '
Requirements | Flakiness and Elongation No lamninated
{+9.5mm sieve) Max malerial 15 i5
Largest/Smallest Ratio 4 {3680) 2.5
‘| {+No 4 Sieves) max (%95} 3
Sand Equivalent minfmum 50+ 45 45
Plastic fines |Liquid Limit maximum 25, 25 25 25
Plasticity Index maximum 5 6 6 4
Abrasion & |L.A, Abrasion maximum 40 30
Soundness | Soundness maximum {Sudium Sulphate) 12 12
CBR Bearing Ratio minimum 30 Ly
Grade of Asphalt Cement 40/50 ~ 60{70 40/50 ™~ 60{70
Number of blows 75 75
Minimurn Asphalt content (Pb) 3{*0.3) 3.5(x0.3)
Asphalt Stability minimum (Kg) 1200 1000
Flow {mm) 235" 2-3.5
Mix Alr voilds {%) 5-9 5-8
Void filled Bitumen (% 55-65 65—-75
Design VMA minimum (%) i3 - 14
Loss of stability maximum {%) 25 20
Additive type Cellulose fibers § N or § rubber
Additive Dosage 0.270.25% Nalural
] . of total mix 5% of bitumen
Layer Minimum 75mm 75mm 50mm 35mm
__Thickness _|Maximum 150mm 150mm 100mm 60mm
_Compaction |Minimum Percent Compaclion %100, %100 %97 %97
PAVESPEC

- Sand equivalent is minimum 30 for filler




