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Acronyms and Abbreviations

Vi

(SDG)

(Methodology)

ToR

(Time Based Work Plan)
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(e )-AADT

BCR IRR

(SWOT)

Sustainable Plan
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/
/
Annual Average Daily Traffic (AADT) g N2 -
Annual Average Daily Traffic (AADT) g N105 - ¥

At-grade Round




) - (N-Z)
(N-2) -
(N-105)

[ I

I Il
% % ,

IRGDSL

I

CR24B-SPECTRA-MBEL JV o
I

Access Controlled Expressway

At-grade b



- , At-grade v

, , Expansion Joint Bearing Pad

; Axle Load
Control ; :

Divider ;



Acronyms and Abbreviations

AOI Area of Influence

AADT Annual Average Daily Traffic

APP Annual Procurement Plan

ADP Annual Development Program

BOQ Bill of Quantity

BCR Benefit Cost Ratio

CPTU Central Procurement Technical Unit

CCGP Cabinet Committee on Government Purchase
DPP Development Project Proposal

DLP Defect Liability Period

EIRR Economic Internal Rate of Return

FGD Focus Group Discussion

GOB Government of The People’s Republic of Bangladesh
IMED Implementation Monitoring and Evaluation Division
IRGDSL International Resource Group Development Services Limited
IRR Internal Rate of Return

IPC Interim Payment Certificate

IFT Invitation for Tender

KllI Key Informant Interview

LD Liquidated Damage

OoT™ Open Tendering Method

PCR Project Completion Report

PSC Project Steering Committee

PIC Project Implementation Committee

PIU Project Implementation Unit

PPA Public Procurement Act

PAR Project Appraisal Report

PPR Public Procurement Rules

RDPP Revised Development Project Proposal

SWOT Strengths, Weaknesses, Opportunities and Threats
SPSS Statistical Package for Social Science

TEC Tender Evaluation Committee

ToR Terms of Reference

Vi




AADT:

Shoulder:

Households (HHSs)
(Households)

Road marking:

Road Signs:

Stakeholders:

At-grade: -

Glossary

Vii



(GoB)

(GoB)
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() I Il
I/
I/ /1
( ) I/
( : I I/
) I/
(N2)
/ I/
g
g <
N
(11 ) [/
g Super Structure I
Girder Box Girder
, [/ (IFT)
/1
PIC (11 ) - 7
- PIC Il
g Grade Separator
PSC (11 )
g Double Height Single Height
g g
: g g
g
(vo-01) [/

g




( )
% %
1 2 3 5 6 7 9
2013-14 | 12964.73 | 12964.73 54.07 183.27 183.27 0.52
2014-15 11913.18 | 11913.18 45.93 382.46 382.46 1.08
2015-16 0.00 0.00 4470.99 4470.99 12.65
2016-17 0.00 0.00 6729.71 6729.71 19.05
2017-18 0.00 0.00 7074.72 7074.72 20.02
2018-19 0.00 0.00 12369.49 | 12369.49 35.00
2019-20 0.00 0.00 4125.96 4125.96 11.68
23977.91 | 23977.91 100% | 35336.60 | 35336.60 100%
/
/
/ / I

Contruction of Bhulta 4-

Lane

Flyover

(Dhaka-

Sylhet Flyover & Dhaka-
By Pass Flyover)

/

/

/

/

I

/

/




/1 - (VO-02) ,
I [/
() ()
( )
( ) ()
DPP  Procurement Plan PPR
(SDG)
Sustainable Development Solutions dashboard report 2021 SDG
(1)
(),
0,
(Exit Plan)
Exit Plan




(Methodology)

(ToR)
% ;
) ] (
) 1 1 1 / ]
output, outcome  impact ;
, (Procurement)
( / ) (
1 / ]
)
/ ;
, BOQ/TOR,
: /
(Sustainability plan)
/ ] ]
SWOT : b
/ exit plan
life time/Design life ;
; (1) , Focus Group Discussion

(FGD)
(D)
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BCR IRR

() /
(Document Review Checklist)
() :
(Engineering Observation Checklist)
()
() ,

11

ToR,
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Exit Plan;

(Indicator)
swoT

(SWOT)

12

(Beneficiary Household Survey)

(In-depth Interview)

(KII)

(FGD)



Exit Plan

) , CPM
Gantt Chart , Defect Liability Period (
?) /

Likert Scale ( )

() BCR IRR
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ToR

output,

outcome impact

; In-depth Interview, FGD

(Sustainability plan)

/ , , ,
( ) : ,
: /
output, outcome
impact ;
/ ,
(Procurement)
( )
/ (
)
/ ;
/ :
(Sustainability
plan) ;
/ )

BoQ

Individual Interview, Kill,

FGD
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, In-
depth Interview, KIl, FGD,

Exit Plan

Exit Plan

SWOT

; , In-depth
Interview, Klil, FGD,

SWOT
life time/Design life life time/Design
; life
> () , Focus
, Focus Group | Group Discussion (FGD)

Discussion (FGD)

; (i)

BCR IRR

BCR IRR
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/
Quantitative Qualitative

, TOR,
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( - );

(In-depth Interview) ( - )
(ki) ( - );
(FGD) ( - )
(Document Review) ( - )
(Engineering Observation) ( -)
(Quantitative)

(Qualitative)

(Quantitative)

Z?.P(1-P)

n= Sample Size =

Where,
n=
Z= Normal Variant
P = the target proportion,
50%

q =1-p, where p+qg=1
e= . 4.0%
Design effect = 1.1

(1.96)20.50x0.50
n= =
(0.04)2
=660

0 -

22 X Design ef fect

1.96 at 95% confidence level
50%

x 1.1

, n=

17



(Qualitative)

(FGD),
(KII), (In-depth Interview)
o (FGD)
C . )
( /
/
Covid-19 ( )
° (Key Informants Interview)
/
. (In-depth Interview)
/
Y
(FGD)
/
/
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(KII)

(In-depth Interview)

ToR

Sustainable and Inclusive Transport Development

(N-2) - (N-105)
At-grade -, turn Roundabout (Circular
Island) Divider Concrete Parapet
, - Ramp 2
Ramp>®
( Ramp +17)
Span
Ramp
( ) ( )
- +
( -)
- +
(- )
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R.C.C Box Girder  Super structure Box-Girder Neoprene Bearing
Pad Flyover mm (Diameter),
, . Pile Foundation
Expansion Joint
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(IBMSPSS)

I

(Time Based Work Plan)

(Descriptive inferential)
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Single
stage
two
envelop
(NCT)

/

/
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(TIT™PR) -

( WP-01) : Open Tender (single stage two
envelop)/NCT ( - Hope )
CPTU, RHD Web site
web site ,
[/ corrigendum-1
BDT 1200 Million (usD 15 Million) BDT 1000 Million (usD 12.5 Million)
Corrigendum CPTU wed site
- L. Ce I
(TEC) Head of Procuring Entity (HOPE)
[ WP-01
TEC
, Unopened
Responsive
Non-rseponsive
()
Project Builders Ltd (PBL)  Record of performance
Project Builders Ltd.
Debar List- Record of poor
Performance ITT 52.7
PPEC (M) SDN BHD : : TEC CPTU
: CPTU
(Responsive) . TEC ( )

26




, Responsive CR24B-SPECTRA-MBEL JV , PPEC (M) SDN BHD

, Line of Credit Facilities TEC
TEC ITT 4.4

SI.No | Name of Tenderers

Al-Amin Construction Co.Ltd.

Development Construction Ltd,

PPEC (M) SDN. BHD.

Abdul Monem Ltd.

1
2
3
4 Project Builders Ltd.
5
6

China Railway 24 Bureau Group Co.Ltd.-SPECTRA Engineers Ltd.-Mohiuddin Builders &
Engineers Ltd joint venture (CR24B-SPECTRA-MBEL JV)

Non- Responsive

Development Construction Ltd, ITT 14.1(c)
PPEC (M) SDN. BHD. Average Annual Construction Turnover | ITT 15.1 (a)
Project Builders Ltd. Debar | ITT32.3
List-
Responsive
TEC HOPE :
Responsiveness

Al-Amin Construction Co.Ltd. Technically Responsive
Abdul Monem Ltd. Technically Responsive
CR24B-SPECTRA-MBEL JV Technically Responsive

Opening of Financial Tenders
TEC Technically Responsive :

( ) Modification/
(%) Substitution
Al-Amin Construction Co.Ltd. | 254,19,71,279.04 - -
Abdul Monem Ltd. 270,03,92,007.66 - -
CR24B-SPECTRA-MBEL JV 257,36,73,664.97 - %

Modification

27




Responsive CR24B-SPECTRA-MBEL JV % Modification

Modification CPTU CPTU Modification
Modification
Responsive
SI. | Name of the Engineer’s Quoted Tender Evaluted Tender | % above/ Evaluated
NO | technically Estimate Price (TK.) Price below than the | Rank
Responsive Engineer’s
Tenderers Estimate
1 Al-Amin 254,19,71,279.04 | 254,17,21,184.04 | 32.33% (+) 1st
Construction
Co.Ltd.
2 CR24B-SPEC 257,36,73,664.97 | 257,36,73,664.97 | 33.99% (+) 2nd
TRA-MBEL JV | 192,06,90,270.71
3 | Abdul Monem 270,03,92,007.66 | 270,03,92,007.66 | 45.59% (+) 3rd
Ltd.

TEC Post qualification Al-Amin Construction Co. Ltd. ITT Clause 15.1
€)) ITT Clause 59.3 CR24B-SPECTRA-MBEL JV  Post
qualification CR24B-SPECTRA-MBEL JV

CR24B-
SPECTRA-MBEL JV %
() Discounted
() ()
%
1 2 3 4=T%X3 5=3-4 6 7=5+6
CR24B-SPEC | 257,36,73,664.97 | 247,29,63,664.97 | 173,10,74,56.55 | 229,98,56,208.42 | 100,71,00,00.00 | 240,05,66,208.42
TRA-MBEL JV

240,05,66,208.42 . %
TEC Memo No.1665 28.07.2015, , SASEC ROAD Connectivity Project
: TEC

Construction
of 1238m. 4-lane Flyover at Bhulta on 25" km of Dhaka-Sylhet National Highway (N2) (Tender

Reference No-BFO/PD/Tender /2014/190, Package No-wP-1) Rseponsive China
Railway 24 Bureau Group Co.Ltd. SPECTRA Engineers Ltd.-Mohiuddin Builders & Engineers Ltd
joint venture (CR24B-SPECTRA-MBEL JV) % (Modification)
(undertaking)
Do (
- [

28




TEC CR24B-SPECTRA-MBEL JV Modification

%
1 1 1 . 1 L) 1 . ( )
( ) (Rate schedule)
. % TEC (Rate
schedule) %
TEC . %
' 1 ' (3 3 )
Prourement Plan Feb, 14 PIC, PSC
DPP
Package wp-01
TEC Responsive CR2B-SPETA MBEL JV
1 I l . ( )
(CCGP)
Project Implementation Committee (PIC) /]
PIC - Double
Height - Grade Separator
Project Steering Committee (PSC) ( 11/ )
PIC I I PSC
PIC PSC
- [ () ()
S ()
- 1
()
()
/ :
RHD

29



[l

PSC
(Ramp ™)

(Ramp~R)
() (Rampm)

I I
(
Internal variation (VO-02)
Division & Description BOQ Amount (Tk.) Revised BOQ (VO-01) Amount (Tk.)
Part-1: Flyover Part
1 | Division: 1 (General & Site Facilities) 78,943,560.00 92,293,710.00
2 | Division: 2 (Earth Work) 242,758,618.43 259,599,961.24
3 | Division: 3 (Pavement Work) 739,883,720.49 743,043,458.60
4 | Division: 4 (Foundation Work) 624,378,932.28 764,281,698.00
5 | Division: 5 (Structure) 391,631,772.94 742,459,428.37
6 | Division: 6 (Incidental) 277,176,763.08 313,273,310.51
A Total Bills of Part-1 = 2,354,773,367.21 2,914,951,566.72
Part-2: 22.5 Meter Long R.C.C Girder
Bridge
7 | Division: 2 (Earth Work) 2,396,006.15 6,985,016.13
8 | Division: 4 (Foundation Work) 11,364,600.00 -
9 | Division: 5 (Structure) 26,104,415.06 -
10 | Division: 6 (Incidental) 2,533,320.00 3,868,800.00
B | Total Bills of Part-2 = 42,398,341.21 10,853,816.13
C | Sub-Total Bills (Part-1 & Part-2) 2,397,171,708.42 2,925,805,382.85

10.5% to 14%)

Extra amount to be paid to the contractor
D | dueto increase of VAT & IT rates (From

59,881,312.30

Grand Total=

2,985,686,695.15

30

%

(vo-01) (




CR24B-SPECTRA-MBEL JV

flyover
/1
(
( (
I
I
() ) (-)
( -
At-grade
Rigid pavement,
Turn Round about
() )
() )
At-grade
() )
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(PIU)
PIC Project Implementation Committee
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) (
()
()
()
()
()
PIU
PIC
PIC PSC
PSC TSC

Project Steering Committee (PSC)  Project Implementation Committee (PIC)

g

At-grade Intersection
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- (N-2) Flyover

(N-105) Controlled expressway Flyover
- (Rampa®) -
, - At-Grade ,
g % Foundation -
Foundation ®
3
Super Structure RCC Neoperene Bearing

Pad Expansion Joint

I-Section (PC Gider)
PSC : -
(Single/Multiple Vent)

Flyover

Bored cast-in setu pile (D- B )

At-Grade
Project Implementation

34




Committee (PIC) /1

Double Height

Reinforced
Ramp
/
grade 7
R203
about
. - %
g g
At-grade
/
At-grade
At-grade
Ramp:
. Ramp
Ramp (VO-02)
(RampR)
) At-grade road
( - )

- Grade Separator

At-
R202
At-grade Round
g ¥
At-grade g
- g
/
(Ramp~R)
(RampR)
(
At-grade N2 -

Flexible pavement
: Rigid pavement
At-grade - Flexible pavement
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At-grade Round about

- At-grade Road
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At-grade

Ramp /
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Specification g - g

g BUET Testing Laboratory  Field Test
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g Sample Laboratory Field Test
g
g Box Girder Bearing
g Neoprene Bearing Pad  Test BUET Laboratory
“Foundation” ¥ - g
g (Pile Load bearing Capacity) ¥ Static Load Test & PDA
Test Pile Load bearing Capacity

, Project Laboratory BUET
Test Report

Report (AIR)
AIR (
SIF-86
I

(BRRL)

( -

Y

- Audit Inspection

SIF-01, SIF-40 SIF-41

/

39



( )
SFI-01
( )
%
)
(
(
)
(
SFI- 40 BOQ
( )
BOQ BoQ item /1
High  Yield  Deformed
Reinforcing Bar
IPC-25
(

Variation Order
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(VO 01)
Rate  BoQ
Item No. 04/01/04

Rate BoQ Item No.
04/01/04 (NTI 04)

Variation Order (VO-01)

IPC-25
High Yield Deformed
Steel Reinforcing Bars

Variation Order (VO 01)
IPC-25
. High  Yield
Deformed Steel Reinforcing Bars
BoQ
Item No. 04/01/04
. BoQ Item
4/01/04 (NTI 04)
IPC 26
IPC- 25 IPC 26

SFI-41

()

, Al Amin
Construction Co. Ltd. Post
Qualification

Last 5 years  average
annual construction turnover (ITT
Clause No- 151 (a)

TEC
Al-Amin Construction Co.
Tender reject ( )

41




lowest
Tender, CR24B SPECTRA-MBEL
Joint Venture

TEC Evaluation Report
CCGP

CR24BSPECTRA-MBEL
Joint Venture

() ,
Non , Test Report
SF1-86
(
{ )
(o
)}
SIF-01
(IPC)
(

42




SIF-40- Heigh Yield Deformed Steel Reinforcing Bar

vOo-01 IPC-25 IPC-26
C )
SIF-41 T
TEC CCGP CR24B-SPECTRA-MBEL Jv
SIF'86 1 1 1
()
() @) ,
(ii) ,
(iii) , )
(iv) , ,
() -
: () Project Implementation
Committee () Project Steering Committee
w ()
( )
By
, Action plan
/

43



g 3 g
% B23, & E6
B24
El C29 C(C32
Al7, A26 Clear Height A14 ¥ g
g C3,
A18, A19, U-turn A24
g
()

(Beneficiary Household Survey)
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() (Quantitative)

/
(. %) (. %) -
]
517 70.8
213 29.2
730 100.0
(. %)
(. %)
(. %) -
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88 12.1
118 16.2
) 152 20.8
(-) 182 24.9
88 12.1
52 7.1
41 5.6
9 1.2
730 100.0
1 ’ / y y /
. % . % . % . %, . %
. % . % / / - -
39.5
40.0
35.0
30.0
25.0 178
200 140
15.0
5.6 6.0
o I 3'4I27 1633 3 5 518 3 311 1 3 3 6
RPN DA p & A
ALSLEFEEL L8 SELL 88
< 4@@@6 < & & P é@@@
@« SLL & & » ¢
NI Sl /§) <
& & 4 (é\ &
&L &
& /@é
&?@ N
, 48.4% 19.5%
10.5% . % . %, . % - -
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23,432.2

28,179.5 ,
18,381.1 22,807.5 - -
() 10000 500000 23,432.2
() 8000 400000 18,381.1
() 11000 600000 28,179.5
() 9500 400000 22,807.5
- ()
30,000.0
25,000.0
20,000.0
15,000.0
10,000.0
5,000.0
0.0
|| | |
(- %)
(. %)
(%)
(. %) - -
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( - %) '
. %, . %, . % - -

50.0
45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0
5.0 ..z-r i’
0.0
’ . %’
. %, / . %,
. % -
356 27.9
/ 184 14.4
/ 340 26.7
11 9
24 1.9
143 11.2
4 3
112 8.8
/ 47 3.7
/ 7 .6
47 3.7
1275 100.0
. % ;%
/ 19.6% 16.8%
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716 98.1

14 19
730 100.0
65 16.8

192 49.5

76 19.6

35 9.0

16 4.1

4 1.0
388 100.0

. % . %

623 85.3

107 14.7

730 100.0

90.5%
. %

661 90.5

69 9.5

730 100.0

. %

. %

. %




123 16.9
78 10.7
78 10.7
22 3.1
22 3.1
6 .8
17 2.3
260 35.6
106 14.6
17 2.3
730 100.0
(. %)
, 38.7%,
. %, 9.7%
51 7.0
679 93.0
730 100.0
6 9.7
1 :
24 38.7
2 3.2
10 16.1
4 6.5
62 100.0
. %
34.5% . %
(. %)

. %)
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459 62.9
271 37.1
730 100.0
. % . %
49 6.7
681 93.3
730 100.0
(. %) ,
. %), (. %) (. %)
714 97.8
16 2.2
730 100.0
559 36.8
565 37.1
397 26.1
1521 100.0
( " %) 1
. %, . %), . % . %
708 97.0
22 3.0
730 100.0
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601 40.3
293 19.7
571 38.3
4 3
22 15
1491 100.0

(. %)

: - %), (. %)

(. %) -

710 97.3
20 2.7
730 100.0
607 39.0
336 216
575 37.0
6 4
32 2.1
1556 100.0

. %

. %

722 98.9
8 11
730 100.0
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. %

[ , (. %)
(. %) (. %)
/
724 99.2
6 .8
730 100.0
/
I
612 38.2
548 34.2
441 21.5
1601 100.0
. %)l . %) -
361 49.5
356 48.8
13 1.8
0 0.0
0 0.0
730 100.0
. %
. % /
. % / . %
/
212 29.0
518 71.0
730 100.0
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12 5.0
9 3.7
22 9.1
28 11.6
7 2.9
119 49.4
22 9.1
19 7.9
3 12
241 100.0
, . %
. %
120 16.4
230 315
380 52.1
730 100.0
72 57.6
15 12.0
7 5.6
5 4.0
9 7.2
6 4.8
6 4.8
5 4.0
125 100.0

. %

. %

54

. %




. %),

60.0
50.0
40.0
30.0
20.0
10.0

0.0

(. %)

. %),
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) (Qualitative)

(Key Informants Interview),
(FGD)

(Key Informants Interview)
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. At grade

Covid-19 (
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/ ( %)
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. At-Grade
N

Covid-19
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(In-depth Interview)
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At grade

At grade :

At grade

At grade

PPR

PIU

DPP
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Contract Variation

) -AADT

Annual Average Daily Traffic (AADT)

AADT

N2

%
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- . Annual Average Daily Traffic (AADT) g N105

1 1 %
%
: , R-202  R-203
g
(%) (%)
N2  AADT N105 ( )
£
‘N2 , LRP011 with offset 915 N105 , LRP012 with offset
546.
At-grade, : (N105) -
- (N2) :
: At-grade Divider ( )
)
)
)
. %
(K1) , ,
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Catchment area

BCR IRR

Net Present Value (NPV), Benefit Cost Ratio (BCR) and Internal Rate of
Return (IRR)

NPV, BCR IRR

Construction of 4 Lane Flyover at Bhulla Narayangonj on Dhaka-Sylhet Nation Highway
Flyover at Bhulla Narayangonj
4 Lane Flyover with Ramp-Post Analysis
Impacts of the Study

Result of Economic & Financial Analysis (Post) Result of Economic & Financial Analysis (Pre)
Indicators Result Indicators Result Increase in %
Net Present Value (NPV) @ 12% Net Present Value (NPV) @ 12%
(i) Financial 7,697.78 (i) Financial -1382.75 -6.57%
(ii) Economic 10,198.79 (i) Economic 1118.26 -6.57%
Benefit-Cost Ratio (BCR) @ 12% Benefit-Cost Ratio (BCR) @ 12%
(i) Financial 1.28 (i) Financial 0.95 34.83%]
(i) Economic 1.40 (i) Economic 1.04 34.47%)
Internal Rate of Return @ 12% Internal Rate of Return @ 12%
(i) Financial 14.65% (i) Financial 11.49% 27.50%
(ii) Economic 15.68% (i) Economic 12.43% 26.12%

NPV, BCR IRR (Report )
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(sworT)

, (SWOT)
(Strengths)
- )
Specification
Test Report
Flyover
(Weaknesses)
Exit-plan Exit-plan
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(Opportunities)

(Threats)

Turn

At-Grade

Bearing Pad, Expansion Joint
Axle Load Control
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Grade

/
(PIC, PSC -
Intersection
- (N-105) Controlled expressway
- At-Grade
) (N-105)-
At-Grade

Committee (PIC) /1

Grade Separator
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g
(Ramp7®) -
(N-2)- ( + Ramp
+ Ramp )
At-Grade

Double Height

Project Implementation

PIC

Project Implementation



Committee (PIC) (/71 ) PIC

I /1 PSC
Reinforced Ramp
g Foundation -
Foundation ¥
g . Super
Structure RCC Neoperene Bearing Pad
Expansion Joint - /
At-grade
;
- R202
R203
At-grade Round
about : , ,
- () - (- )
At-grade
Rigid pavement, Turn Round about
(
) At-grade road At-grade N2 -
( - ) . Flexible pavement
, - , Rigid pavement
- At-grade - Flexible pavement
At-grade Round about
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At-grade

At-grade

Ramp:
. Ramp
Ramp (Vo-2)
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Ramp>=



. Time Overrun g %
S

()

e

. U-Turn El
grade
A /
/ . %, . %,
/ . % /
/ % %
o . %
/ 19.6%
o 90.5% :
. %
. %
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Cost Overrun

)
Ramp>=
/
At-
(. %) ,
. %
. %
. %
. %
, %
16.8%
. %



(

16.1%,

. %)

. %)

. %,

. %),

. %

(

. %

. %)

. %

. %

%)

. %) ,

. %)

. %

. %),

. %

. %

(. %)
(. %)
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38.7%,
9.7%
34.5% L%
(. %)
%
(. %)
. % L%
(. %)
(. %) (. %)
L%
%
(. %)
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, . %
, (. %)
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Sustainable Plan

Axle Load Control
Station ;
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' SWOT

% . %
g
Y -
Expansion Joint, Bearing Pad
N
Axle Load Control
Intersection
At-grade , Rigid pavement, -
Rigid pavement -
grade
At-grade
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IRR

At-grade

Divider

Divider
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Feasibility study

Project Appraisal Report

( )’

IRGDSL

NPV, BCR



Terms of Reference (ToR),

, (2)
dashboards.sdgindex.org/profiles/bangladesh
sdg.gov.bd
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https://dashboards.sdgindex.org/profiles/bangladesh

(In-depth Interview)

(K1)

(FGD)

(Document Review)

(Engineering Observation)
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517 70.8
213 29.2
730 100.0
88 12.1
118 16.2
(-) 152 20.8
(-) 182 24.9
88 12.1
52 7.1
41 5.6
9 1.2
730 100.0
102 14.0
41 5.6
288 39.5
2 .
130 17.8
20 2.7
44 6.0
12 1.6
/ .
2 3
4 5
4 5
13 1.8
/ 2 3
2 3
8 1.1
1 1
2 3
2 3
730 100.0
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20 10.5
11 5.8

92 48.4

37 195

2 1.1

8 4.2

14 7.4

/ 2 11

2 1.1

/ 2 1.1
190 100.0

() 10000 500000 23,432.2
() 8000 400000 18,381.1
() 11000 600000 28,1795
() 9500 400000 22,8075
63 8.6

667 014

730 100.0

0 0.0

730 100.0

730 100.0

701 96.0

29 4.0

730 100.0
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728 99.7
2 .3
730 100.0
627 46.0
363 26.6
369 27.1
3 2
2 1
1364 100.0
356 27.9
184 14.4
340 26.7
5 4
6 5
24 1.9
86 6.7
57 4.5
4 3
83 6.5
29 2.3
47 3.7
6 5
28 2.2
19 1.5
1 1
1275 100.0
716 98.1
14 1.9
730 100.0
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65 16.8
192 49.5
76 19.6
35 9.0
16 4.1
4 1.0
388 100.0
623 85.3
107 14.7
730 100.0
224 30.7
506 69.3
730 100.0
661 90.5
69 9.5
730 100.0
123 16.9
78 10.7
78 10.7
22 3.1
22 3.1
6 .8
17 2.3
260 35.6
106 14.6
17 2.3
730 100.0

84




432 99.2
298 40.8
730 100.0
ol 7.0
679 93.0
730 100.0
6 9.7
10 16.1
24 38.7
2 3.2
6 9.7
10 16.1
4 6.5
62 100.0
569 77.9
161 22.1
730 100.0
305 34.5
305 34.5
269 30.4
4 5
2 2
885 100.0
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54 17.4
90 28.9
143 46.0
1 3.
4 1.3
2 .6
2 .6
311 100.0
459 62.9
271 37.1
730 100.0
49 6.7
681 93.3
730 100.0
23 46.9
11 22.4
8 16.3
7 14.3
49 100.0
714 97.8
16 2.2
730 100.0
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559 36.8
565 37.1
397 26.1
1521 100.0
708 97.0
22 3.0
730 100.0
601 40.3
293 19.7
571 38.3
4 3
22 1.5
1491 100.0
710 97.3
20 2.7
730 100.0
607 39.0
336 21.6
575 37.0
6 4
32 2.1
1556 100.0
714 97.8
16 2.2
730 100.0
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718 98.4
12 16
730 100.0
122 98.9
8 1.1
730 100.0

I
724 99.2
6 8
730 100.0
612 38.2
548 34.2
441 27.5
1601 100.0
361 49.5
356 48.8
13 1.8
0 0.0
0 0.0
730 100.0
212 29.0
518 71.0
730 100.0
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12 5.0
9 3.7
22 9.1
28 11.6
10 4.1
119 49.4
22 9.1
19 7.9
241 100.0
7 1.0
510 69.9
213 29.2
730 100.0
4 57.1
3 42.9

7 100.0
120 16.4
230 315
380 52.1
730 100.0

72 57.6

15 12.0

7 5.6

5 4.0

9 7.2

6 4.8

6 4.8

5 4.0
125 100.0
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269 36.8
423 57.9
34 4.7
4 5
0 .0
730 100.0
15 1.8
94 11.3
111 13.3
8 1.0
4 5
12 1.4
6 N
2 2
2 2
85 10.2
74 8.9
2 2
33 4.0
39 4.7
87 10.4
60 7.2
58 7.0
35 4.2
17 2.0
3 4
6 T
4 5
5 6
8 1.0
2 2
6 N
5 .6
19 2.3
24 2.9
834 100.0

90




Section-A
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A2

A3 /
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A5

A.6
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A9
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)?

Section-B

B.1

B.2

B.3

B.4

B.5

B.6

B.7

B.8

B.9

B.10

B.11

B.12

B.13

B.14
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B.18 ?

B.19 ?

B.20 ?

Section-C ,

Cl1 ?

C.2 ?

C.3 ?

C4 ?

C5 ?

C.6 7

C7 ?

C.8 ?

c9 —

C.10 ?

c11 I | ?

C.12 ? . . ,

C.13 2

C.14 / ?

Section-D

D.1 ?

D.2 ?

D.3 ?

E.l ?
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(In-depth Interview)

?
?
?
?
?
?
?
?
?
Atgrade
? ?
?
?
' ?
?
?
(-) (=) :
?
?
?
?
?
PCR Directive ?

93



PPR
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(K1)

(Effectiveness) ?

. At-grade ?

(Sustainability)
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(FGD)

(T &9 S0 g

10
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(Document Review)

Design life Design life

( )

Procurement Plan Procurement Method

ADP

()

External member

Variation order

Time overrun/Cost overrun

- (Litigation)

" PAR

(outcome)

PAR

AADT ( )

(Road Condition Survey Data)

Defect Liability Period (DLP)

PAR EIRR
outcome

Exit Plan
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(Engineering Observation)

?
?
Honey-comb ?
?
?
?
?
/ ?
?2( ?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
Specification
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/

(

At grade

At grade
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DRTE

i o
Bureau ol Rescach,
Tesling & Consultition

DEPARTMENT OF Ci1VIL ENGINEERING
Mobile: 01819 557 964; PABX: 966 5650-80 Ext. 7226; www.buel.ac.bd/ce/

CoNCRETE LABORATORY

BRTC No. 3 1101-54621/17-18/CE;  18/2/2018

Sent by : Project Manager(EE), RHD, Bhulta 4-Lane Flyover Project, Sarak Bhaban, Tejgaon, Dhaka
Ref. No. : BFO/PM/General/2018-695;  17/2/2018

Project : Bhulta 4-Lane Flyover

Sample : Cement [ Brand name: *****(Loose Sample); ID: -]  OurID: ZA-46

Date of Casting :  24/2/2018

Test Results of Portland Composite Cement (PCC)

ASTM  Age 3 days T Tdays | 28days
C109 Date 27-Feb-18 3-Mar-18 24-Mai-18
Compressive ifigute o 3240 I)Si_ 540 psi 6390 psi
strength, (22.3 MPa) 8 (31.3 MPa) (44.1 MPa)
psi T Fourlhous;nd five hundr&iﬁ Six aéusand three
(MPa) Inwords | Three thousand two hundred forty B P,
Standard Requirements for PCC 1890 psi 2900 psi 3620 psi
Type-IPIS ASTM C595 13.0 MPa 20.0 MPa 25.0 MPa
Mixing water lemperature 22.°G Curing waler temperature 20.5-25°C

~ Initial setting time (minutes) Final setting time (minutes)

C C
Water for Normal Consislency A3THM G191 ATM OTN

ASTM C187 Slefndard Sta?ndard ] .
requirement, Test result requirement, | Testresult
ASTM C595 -ASTM C595
Not less than Not more than

0,
25% 45 min. L 420 min. 350

Fineness (specific surface), m/kg
ASTM C204 (air permeability method)

Standard requirement, ASTM C595 Test result |Vl. of Cement =11 1b or b kg Appr.(loose
*kkk 481 '
Authenlicily of this page s
| rolable from
Note: Sample was received in sealed condition. 11 w:n‘;‘m'"’y‘w ——
; V/f[i; the CR Code or 1D
Countersigned by : Test performed by :
AN o .
/ E N0 Thens 1\/\{,)\}'\(__\’5_“2\&/;7// ¢

Dr. Abu Siddique, Professor fiGMAKAEQ  Dr. Md. Zakaria Ahmed, Professor

Important Notes: Samples as supplied to us have becn tested in our labotatory. BRTC does not have any responsibilily s to the
representative character of the samples required to be tested. It is recommended thal samples are sent in a secure and sealed
coverlpacket/container under signalure of the competent authority. In order to aveid fraudulent fabrication of test results, it is recommended thit

all test reports are coficcted by duiy auihorized person, and not by the Contractor/Supplier.
BUEYTCE OO X
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DFPARTMENT OF CIVIL ENGINEERING
Mobile: 01819 557964; PABX: 966 5650-80 Ext. 7226

JRTE

Dureau o{ Research
Testing & Consultation

TRANSPORTATION ENGINEERING LABORATORY

BRTC No. 1101-52186 /CE /17-18 ; Dt: 17/1/2018
Sent by Mr. Bikash Chandra Das, Project Manager (EE), RHD, Sarak Bhaban, Tejgaon, Dhaka
Ref. No. BFO/PM/Testing/2018/683; Dt: 16/1/2018
Project . Construction of Bhulta 4-Lane Flyover Project
Sample Crushed Stone (Stone Chips) Sample ID: ==
Test : Ten Percent Fines Value [BS 812-111:1990]
Date of Test : 4/2/2018
TEST REPORT
Weight of sample Weight of material
) (Surface Dry)  |Applied Load passing Ten Percent
Type of Aggregate | Sample Size ) .
3.35 mm sieve Fines Value
(gm) (KN) (gm)
Crushed Stone o5 1 to.14 mm 2899 260 438 270 KN
(Stone Chips) -
Notes: Samples were received in sealed condition.
Test Performed by :

Countersigned by :

{gh)” N “Lc_ﬁ‘d"
ETAA

Dr. Rowshan Mamtaz

~

e

Dr. Abu Siddique

XKFeTB4PA

Professor Authenticity cf (his page 15 Professor

Department of Civil Engincering e ”“ nifiathe “I'“ - Department of Civil Engineering
yllvedily e 10,01

BUET, Dhaka-1000, Bangladesh l\ L the OR Code o110 BUET, Dhaka-1000, Bangladesh

Important Notes: Samples as supplicd to us have been esled in our laboratory. BRTC does not have any responsibility as to the representative
character of the samples required lo be tested. Il is recommended that samples are sentin a secure and sealed cover/packet/container under
signature of the compelent authority. In order to avoid fraudulent fabrication of test results, it is recommended that all test reports are collected by

duly authorized person, and not by the Contractor/Supplier.

BUETCE OOELS58
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[N OF 4-LANE FLYOVER AT BHULTA O
HIGHWAY -
CONTRACT PACKAGE- WD 01

{0 HIGHWAYS DEPARTMENT CONTRACTOR; CR24B-SPECTRA-MBEL JV

COMPRESSIVE STRENGTH OF CONCRETE
1ype of Specimen:- Cube (150mmx150mmx150mm)
. Concrete Class'- 30 i

A LY ;'(J/: ﬂd Xé}/)l('/”/‘/ /‘lC [Q(LM

Regrassion :- Y=1.038X+0.196

0P a0l 78 Date of Crushing:-0 &+ 02-/8  Age Days
i w3 _ _
lume Ur,ﬂt i .Unit Area Load | Corrected | Strength Average
Weight | Weight o | ~ k|
(gm/ce) | (gm/cc) (mm’) (KN) | Load (KN') (Mpa) (Mpa)
0,075 | 2587 22500 {526 Qo {046~ 285\ 96. 44 |
2a7s | 2687 22,500 |£0/6 » 2041055774 |46, 92 T
vis | 2569 | 25EG | 22600 (598 50 A [038: 12| 4L 05 7872
375 . 22,500 '
375 | : - 22,500
Al . 22,500
aars| .| 22,500 }
3,375 | 22,500 N
375 . 22,500
22,500 i
4, 22,500
2,375 22,500 |
9D
@é/&
Material Engr. . RHD 7,
(Contractor) : Representative
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OV

VIEN

ER AT BHUL"
HIGHWAY
RACT PACKAGE:

T

1
IATIONAL

{
|

|
1
|

CONTRACTOR: CR24B-SPECTRA-MBEL JV

3 Soge
e ,,»nAé5<(.,

pE.od /B

B Mo
‘tl’i) \/ﬁ"/ /C/s( S;[;\..é,.
LGl 820~ 50O 9@(//%

COMPRESSIVE STRENGTH OF CONCRETE

l'ype of Specimen:- Cube (150mmx150mmx150mm)

Concrete Class:- 25~

Regrassion :- Y=1.038X+0.196

Date of Crushing:- 25742 7/

&  Age Z8 Days

106

2.5 m3
V\gz[i:]ll‘lt /\j\\;oglllltt .’\z'ee; lLoad CorrectecJ Strength| Average
(gn1/cc) (gm/cc) (nm?) | - (KN) |load (KN)| (Mpa) (Mpa)
425Z0 22,500 (865> 821898 64 |39:79
2575~ 22,500 (755282} 992+ 39 \44+ Y |
2570  |2558 22,500 0.3/ 021966, 67 142> 94 | 420 27
22,500 ¢
R 22,500
22,500
22,500
22,500
22,500
22,500
22,500
| 22500 1 -
3
y
Mate\r;al Engr. RHD
(Contractor) Representative




ION OF 4-LANE FLYOVER AT BHUL' ;
HIGHWAY &
CONTRACT PACKAGE

§ AND HIGHWAYS DEPARTMENT .

COMPRESSIVE STRENGTH OF CONCRETE

¥ « //
Wrcan gty £

premion (ope)

/
(s 297878 ~ 244979 W)

2.0l /8

Type of Specimen:- Cube (150mmx150mmx150mm)

ATTUINAL

CTRA-MBEL JV

Concrete Class:- {p

Regrassion - Y=1,038X+0.996

107

Date of Crushing:- 7z, , 2 . /8 Age 28 Days
25" m3
Volume 9‘.‘" o Qn|t Area Load | Corrected | Strength| Average
3, | Weight | Weight | "7, . ;
(cm) (am/ee) | (gmice) {(mm®) (KN) |Load (KN.) (Mpa) (Mpa)
3375 | 2578 22,500 | 398.29| 4/3. Lo-|72. 38
3375 | 2533 22,800 \f20: 26 |43 4 3|79 70 .
3375 | 2537 | 28%9 | 22500 |460-81 | 476, Zy|lb+50| /8 7Z¢
3,375 - 22,500
3,375 22,500 o
3,375 22,500
3,375 | 22,500
3375 | 22,500 o
3,375 22,500
3,375 22,500
3375 22,500
3,375 22,500

Material Engr.
(Contractor)

7
RHD
Representative
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I OF AGGREGATE CRUSHING VALUE (STP=7.7.4)
OF TEN PERCENT FINENESS VALUE (STP - %2)

INETRUCTION OF 4-LANE FLYOVER AT BHULTA ON
DHAKA-SYLHET NATIONAL HIGHWAY (N2)
CR24B-SPECTRA-MBL JV

ROADS AND HIGHWAYS DEPARTMENT

i Drleikrs CAlps
i Glaeik 9)/,{,7@(,
-?I')(g)‘ 0 aseé

AGGREGATE CRUSHING VALUE (ACV) (STP - 7.7.1) B

Sample No. :
Date of Sample : ¢/ - ¢ - £
DateofTest: @z -af - 18

Con;cracto r's
ME

108

Test No. I 2
7830 7835
ir0Uph 2.36 mim seive(B) gm HEF 583
Sy 482 460
/A)*100 2520 6 A
=k 2_;&}‘2
TEN PERCENT FINENESS VALUE (STP - i iva)
e 2
ple(A) gm 78 2.2 7524
thiough 2.36 mm seive(B) gm ]88 G JOEN
: 13682 736 25
J025" L0332
+ do- B4
, ' JYRIBE 5 }
i procduce the percent finenass = 14 * Load T e e KN
VR 10'9 4 4 4
= fB5 3 ). KN

RHD
Representative
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SITE LABORATORY

etion of 4- Lane Flyoveyr at Bhulta ,Narayangan]

CR 24B-SPECTRA -MBEL-JV
Roads and Highway Depertment

SIEVE ANALYSIS FOR COURSE AGGREGATE

COMBINED GRADING(SUB-BASE)

) Q}rzt‘@;K@/V;z{\/‘S
5 '/“_(’LC}'\ N ourol s [BareO.

r Date of Test:

Sample No:-

,)‘Date of Sample 3/ — 12 =i
Ri1-12-/7

Specification

Cumulative' |, . Percent
Wt F(Qger:f)ined Ml Pa(sozi)ng Passing (%)
o o Xoxs 100 ]

¢ 224 240 726 90-100
ﬁl,cog_ 24 80 A R P 50~85

16 365 ¢ 290 27240 30~65
11482, | 69 %6 | 2060 26-50
1 32,2 % $0 1y 192 15~38
148558 B8 29 | 1" 73 L 8~22
4905 9263 G £ 6~16
16104 GZbts 240 / 28
s - s _

[bS0Z2—

i

Material Engr.
Contractor
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Representative
RHD




¢lion ol 4 Lane Flvover at Bhulta , Naravangon]
{iiction : CR 24B-SPECTRA MBI
Road and Highway J)c]_m‘lmcm

SITE LABORATORY

SIEVE ANALYSIS FOR COURS

L AGGREGATL:

Sample No:-

il yewred IM)W\P Date of"Sumplc '7) 00~ 15

Date of Test :- =07~ 78
“Camulative . . { Speci :
C u-nul:m\'c i I
Wi R J”ﬂnLd Passing (%) |
Yo Retained ’ i
! 4m) i
[ . . | i
’ 27 QJ &8 1o ! !
,,,,, side e I—— _
!
|
putilig the 0,075 sicve shall be not greater than Two-third of the fraction passing 0.425 mm sicve |
¥ |

Meterial p&bs; n% 0.6757 7.

Material Engr. Represctative
Contractor RELS
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KGR =drFe afstme
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DEPARTMENT OF CIVIL ENGINEERING
Mobile; 01819 557 964; PABX: 966 5650-80 Ext. 7226; www.buet.ac.bd/ce/

TRANSPORTATION ENGINEERING LABORATORY

RN

fO I | <

Bureau of Research.
Testing & Consultation

BRTC No.: 1101-49375 ICE /17-18; Dt: 11/12/2017
Sentby : Project Manager (EE), Office of Project Manager, RHD ! WG(,/\ Q}(\'X
Ref. No. BFO/PM/Testing/2014-666; Dt: 10/12/2017 b&ﬂx
Project : Construction of Bhulta 4-Lane Flyover Project 9’ '
Sample Bitumen - Samples were received in sealed condition.
Test . Test of Bituminous Materials [ASTM / AASHTO]
TestDate : 13/12/2017 - 2011212017
TEST REPORT
Teat Sk Name of the Test Test Condition ( If Any) AASHTO Test Result
No. Designation
il Specific Gravity 25/25°C T 228 1.029
5 Loss on Heating (Thin Film 5 hrs., 163°C T179 0.1%
Oven Test)
3 Penetration 25°C, 5 sec, 100 gm loading T49 57
Penetration (On Residue From )
257 10 load
4, TFO Tes) C, 5sec, . 0 gm loading T49 48
5, Softening Point Ring & Ball T53 54.5°C
6. Ductility 25°C, 5 cm/min T 5% 100+ cm
T Flash Point & Fire Point Cleveland Open Cup T48 315°C & 345°C
8. Solubility Trichloroethylene T44 Soluble, % =99.3
ST
Countersigned by : Test Performed by : P \
~ [ ® W
]

) Authenticity of this page is
} ) verifiable from
ﬁ http://verify.ce.buet,ac.bg
wilh the QR Code or ID
Dr. Abu Siddique
Professor
Department of Civil Engineering
BUET, Dhaka-1000, Bangladesh

- | s
g i .
: 25\ ‘?/$ (\} \_/ "//
Snigdha Afsana

Assistant Professor
Department of Civil Engineering
BUET, Dhaka-1000, Bangladesh

Important Notes: Samples as supplied to us have been tested in our laboratory. BRTC does not have any responsibility as o the
representative character of the samples required to be tested. It is recommended that samples are senl in a secure and sealed
coverlpacket/container under signature of the competent authority. In order to avoid fraudulent febrication of test results, it is recommended
that all test reports are collected by duly authorized person, and not by the Contractor/Supplier.
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SITE LABORATORY

F lexable pmfﬁ-/w%

(\ e wsyewfs - wge/f
(o '2«?/)‘7,)01’7,15

Max™ Dry Density :

Bulk Density of Sand Ys :

Construction of 4-Lane riyuver ai piuia,, varayanganj

CR24B-SPECTRA-MBEL-JV
Road and Highway Depertment

Optimum m/c :

HETERIIATION OF FIELD DENSITY TEST BY SAND REPLACEMENT METHOD D (AASHTO T191)

b0 (\v.)

i§ l)c, 0, Wy ®

} im-nlnn

ally I(glm

254140 |26+ 180 |06t nos5 .
s 45 84
e o §650 | G2 | k180 0
% ﬂmlw \mﬂnr- poring (w;) am| 2 e &7 o0 190
n,(lu alter poring (w) gm g 265D | D72he DILO i
-"“”"”‘(‘/ wy) gl 44, S G2 5. [fllf:‘)l_ |
am| /H L0 10720 1020
(Wv W3- W) gm 3%3(1) D29 DI
147 |1 C‘ro IS
() xYs kgn'| 228 | 2120 | 215 o
MOISTURE COMTENT DETERMINATION
- # 00 |Zol  |# 2.6
Hmll ! Conty ainer (wi) gm | Q’} D | 256L |09
il l,(ml.uncr(\\/z) gm 2914 - 229.8 (2141
'ii;.'i\v.-w;) gm| 249 269 - | 241
1 om| 28 ¢ |5 L | 254
Wa (m wi) gm| 186 ¢ | 1940 S e
oty = s x 100 % 14.0 1.9 |14 )
i,mu \l(lOO!m)‘<100Kglm 1867 |18¢ I 1188c
1847 [ 6L 1867 )
299 292 |{04:0
92¢-0 280 289

Matettal Engr.

Contractor
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TEST REPORT OF NEOPRENE BEARING PAD = /

Department of Mechanical Engincering
i< =)

Bangladesh University of Engineering and Technolggy
Dhaka-1000, Bangladesh . [, XV~
fy\ﬁ‘.)’ i o7

31 January 2017

Mr. Bikash Chanda Das, Project Manager (EE), RHD, Constructior: of Bhulta 4-

Sample Supplied by
Lane Flyover Project, Sarak Bhaban, Tejgacn, Dhaka

Memo No, BFO/FM/Genera/2016-447; Dated: 11.12.2016

Suppiier's Reference
Memo No. BEO/FM/General/2016-450: Dated: 18.12.2016

University Reference BRTC No. 1101-24719/ME/16-17; Dated: 14.12.2016

Testing of Elastomeric Bearing Pad for using in the Bhuita 4-Lane Flyover

Project Name
Ccnstruction Preject

TEST RESULTS

1. HARDNESS TEST
Standard Used: ASTM D-2240
Hardness i
Hardness at Different T Acceptable Range of Hardness | . {
sémar?: O,L":’e Points (Me(gu:: ;l_:lue) cf Medium Catagory Elastomer | Remarks !
eanng fa (Shore-A-Durometer) A e (Shere-A Ourometer)® ;
urometer) ; i
Top 63, 64, 64, B4, 64 64 €0z:5 Conforms 1 the general i
Bottom 62, 63, 63, 63, 64 83 60+ 5 ’l?f;\}i'ﬁ"]l‘}‘ﬂ?'ll?f?q )
2, TEST OF COMPRESSION SET FOR 22 HOURS AT 100°C

Standard used: ASTM D-395 (Method-B) D

Average Compression Maxinum Specifiea

(S i

No. of Specimen Set (%) Limit (%)° Remarks ‘ i
2 28 35 Conicrms 1o the general requirement critera

3. TEST OF SHEAR MODULUS

Standard used: ASTM D-4014 I
Specified Acceplable

3 Average Shear
‘ >
No.gtspecimen Modulus (MPa) Ranae (MPa)” gomaks
2 1.01 0.93~1.43 Conforms to the general requirement criteria.
4. TEST OF TENSILE STRENGTH

Standard used: ASTM D-412

No. of Tensile Strength Average Tensile Minimum Specified Remark i
Specimen (MPa) Strenglh (MPa) Strength (MPa)” i ¥ .
3 17.8,21.7.17.8 19.1 155 Cenforms to Imf geu)‘eral requirement

critena.
5. THICKNESS OF ELASTOMER EDGE COVER TO STEEL PLATE

Thickness of the Left
Laleral Edge Cover (mm)

Thickness of the Right
Lateral Edge Cover (mm)

Thickness of the Lekt

Thickness of the iaght

Longituginal Edge Cover {min)

Longitudinal Edge Cover jinn) |

10.5,14.3, 13.2, 15.1, 12.0,10.3.9.5, 8.2, 1478:11:8; 11.9,13:2; 6.5 6.0, 57 60,

7 14.6, 14.5,. 14.6, 14.2 7.1,6.9.5.6,5.5 11.9,:12.3,13.9, 14.0 58,6566.88
6. NUMBER AND THICKNESS OF ELASTOMER LAYERS
s Average Average | av Average I Average Averuge | Awerage
N6 St ‘lrr;;;ucss lhlcz;u:ss . T 2 | Thekness Trickness i Ticknoss ‘
E'f:‘r‘:_”‘:“' Sise it mormiediate | Inmedate | wrocaiste 2 | i i
el I ayer-d 1ayer? Layer-3 Laver 4 {
Lalyetiimy {mm; (mm; i (dny.;x) (i H E
B 52 10 (P RS 21 ]

Contd, Page-2

30 o7

Phons “SB#5636, 9665650-80/7230, 7232; Fax : 880-2-8613046, 9665622, 9665636; Email : headme@me.buet.ac.bd
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TS faetsy
Fa 2rd<m fagfemyrera
AE1-5000, FIETTT=]

Gi0004

Department of Mechanical Engineering

Bangladesh University of Engineering and Technology
Dhaka-1000, Bangladesh

b Page-2
4 FER T v
Supplier's Reference : Memo No. BFO/PM/General/l2016-447: Dated 11.12.2016
Memo No. BFO/PM/Generz!/2016-450: Dated: 18.12.2015
University Reference ¢ BRTC No. 1101-24719/ME/16-17: Dated: 14.12.2016
é‘ T NUMBER AND THICKNESS OF STEEL PLATES
f | No. of Steel Plates I Average thickness of Steel Plates (imm; }
! i 3 I
: 8. DIMENSION OF BEARING g T~
H Overall Height (mm) i Overalli Widih imm) i Overaii Trickness {mm) i
{ 676 477 i 1229
9. SHORT DURATION COMPRESSION TEST
Design Load : 2640 kN + 785KN
Applied Load Observation Remarks
esgn';_'rot?&dova?;:ggﬁs on No tearing or permanent deformation of the Conforms lo the general requirement
pad 9 plate was observed during the lest, critena
10. VULCANIZED BOND TEST (PEEL STRENGTH)
Standard Used: ASTM D-429, Method: B
{__Average Peel Strength (kN/m) | Minimurne Specified Limit (xN/m)* { Remarks 1
0.4 | 7.0 | Conforms 1o the general requirernent crileria. {
)\ Acceplability limil is in accorcance with the recuirement of Sangladesh Ru\lwavy (BRjJamuna Brigge Access Read Project

Accepiabilty limil is in accordance with IRC: 83 (Part 1)) - 1967

7 2 o~
W é]‘bj' s /61,1?1::)1@?&[\"5‘_ WE

Dr. tAd. Afsar Ali Dr. Sumon Saha
Assistant Professor

Professor

115




BANGLADESH ROAD

TRANSPORT AUTHORITY

TRAFFIC SIGNS MAMNUAL

g

SPECIAL SPEED LIMOT

Rogulatony Sign No.

A26

COLOURS:

Background : WHITE (;gg)
Border : RED (750)
. (900)
Number BLACK
Fogulasorny Sign Mo
BANGLADESH ROAD
TRANSPORT AUTHORITY ANLE WEIGHT LIMIT Al7
TRAFFIC SIGNS MANUAL
COLOURS
Backgrouad WHITE (450)
600
Border : RED (750)
Symbol, BLACK (900)
text, arrow
Rogulatony Sign Mo
BA D f

TRAFFIC SIGNS MANUAL

NOVEHICLES OVER
HEIGHT SHOWN

Al4

COLOURS:

Background : "WHITE
Border : RED

Text, amows : BLACK

(750)
(900)
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Tk, Heculatony Skan Mo
P NO PARKING AlS
TRAFFIC SIGMNS MANUAL
COLOURS:
Background : BLUE (450)
B GO0
Border, : RED
diagonal (750)
o Rogulatory Sgn No
RA RI1A O NO STOPPING Al9
TRAFFIC SIGNS MAMUAL
COLOURS:
Background : BLUE (ggg}
Border, . RED (750)
diagonals (900)
it Rogulatory Sign No.
BA AD A
i ORTA NO U TURN A24
TRAFFIC S3IGNS MANUAL
COLOURS:
300
Background : WHITE }45'};
. 600
dB;l\der. : RED (750)
(900)
Arrow BLACK
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Wiaming Sage No

BANGLADESH ROAD '
TRANSPORT AUTHORITY PEDESTRIAN CROSSING B23

TRAFFIC SIGNS MANUAL

COLOURS:

Background : WHITE GO0
(750)

Bogder : RED (900)
(1200}

Dhagram - BLACK |

Waming Sign Mo

ANSPORT AUTHOR PEDESTRIANS
IN ROAD AHEAD B24

TRAFFIC SIGNS MANUAL

COLOURS:

Background : WHITE 600
(730)

Border RED (900)
(1200)

Tt Information Sign No.

BANGLADESH ROAD
TRANSPORT AUTHORITY PARKING PLACE C3

TRAFFIC SIGNS MANUAL

COLOURS:

Background : BLUE
Border, letter : WHITE

118



BANGLADESH ROAD

TRANSPORT AUTHORITY

TRAFFIC SIGNS MANUAL

Background :  GREEN
Border, arrows :  WHITE
text

BANGLADESH ROAD

TRANSPORT AUTHORITY

TRAFFIC SIGNS MANUAL

Background :  GREEN
Border, chevron, : WHITE
text

ADVANCE DIRECTION SIGN
(stack-type - National Highways)

REAmET=
aQFqaQ N7
JHENAIDAH

B RN

AN AL N76
BORDER

C29

DIRECTION SIGN
(National Highways)

C32
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PEDESTRIAN SIGNALS E6
TRAFFIC SIGNS MANUAL
0
300
Lights RED A
- o
300
-
o Rioad Masking No.
SPECIAL SPEED LIMIT F18
TRAFFIC SIGNS MANUAL
COLOURS: 7
Road markmg : WHITE

84
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