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F1E  XRE - HEOREK
1-1. ¥RE - HEOBUE - #HSBEFRE

DAY T IT v aEHOME
<BUARIL

NETIIIRST . EFHBHE (1975-1990) A3e\r7225, 19904E12H IC T & % FILKHHEAS, BNP
T 7 LEEOLKEGE & EROBEESRICE U722 L TREMISBITL 72, 19914F 0 FEERIEI
RN EIS~ AR 2 2 L 72, DARE, 54 & ICHNER 2 E i L T 5, HIEZE D ICEED
A% (19914F. 19964F. 20014F. 20084E) LT\ 7=, 201441 A5 H O ER cH5% 7 7 L EME T
L. MALRHCAYFEH GHE) 2EEe 32 BUERRRE L 2. MR, RENICET] % £
FLTws, BE7 v GEEBMEIHAR, PE, BEEI » v ~—F07 I T7iEE. PRI THKZ
ERTTAINICBRIEL ICH D O Db . FRICA v F L O, KaeRiE, Mgl i Exhao e L
IR 2 EH L RFOBEMRICEIHL T2,

ENA R 7 @R OHURG O 28t L Tz, 20164F7TH, Xy ABETF o HifEng4 L., H
KNTZZETRI04 L E LTz, Z D%, IBERYRICE 54 2T 2aBEIRMEBRO LS 3 5 Fr
B2 S AT ICHEIFT 2 3% E T 2 2 & DT uxfikisEd bhTw 3,

£ 1-1. N\EBCAREHME

NG STOABGARRBE

= 1485, 811 BA (2015)
(2040 FFIZHEE 1.918AN)

s 1475 7, 570km* (FL:BEDH 1.9 %)

S %71 (Dhaka)

MR N fIVEER

= 1 A5 L% (BH)

BE 2 A /BDT/Tk. (1 #Ah=1.4H) =FX 2016/11/17
KR 3-10 A : & 35 EHT#&R/IK 25 EAI&R

12-2 B : & 20 EERT#R /18 15 AR

BRI HInH ., —FEHl
55 7JIESR (AL)
L AV

BAREDEE -3 B
TR EE. DUAR—I, Noah VTSIV T—)L, BE/IEMER,
BFE 62. 3%
BR%E 22. 4%
[HAT]JETRO
SRR DL

SNENL, IEETY 6%5 DEE GDP RER TERE L -RIFREZ T T\ 5, 2014 FFEITNFE®
Iic Yz o, BUTEED 7. 0%DRFHERICIIBr 20 >72d DD, 6.5%%LFk L 7=, 2015
7 AR T I, NEO 1 AL 0 EREFTEGND 28 1,026 K F A2 2722 & 2B E 2.



(KT EZ 2> H AR FTRENCREE U 72, N ERET RIS X 5 & (2014 F D0 1 A7z D GNT 13 1,316
FALHIERE XY 132 FA LR L, 2015 FEEICIE 1,466 FAic BSR4 2 & RATn g, EERIGE
k. 3 il BFEEG EL 2, 2 oI LI X 2 B RFE DM & I EE b
LDEBOMWMLD T OND, FRCHHRFEE~OHKREHEHE» O DOEXENRT L RoT D, &
FEClic oMEXERARFONARE Ro Ty, EROMETH2ERLIE T3,

£ 1-2. BFER

RFERER 2013 &£ & 2014 & | 2015

£ & GDP &3 (%) 6. 04 6.29 6.40
4 B GDP %8 (10 8K kL) 161.3 183.8 205.7
HEYM L F 3 () 1.54 1.01 6.43
BHIRX (BRI ~A—2R) (100 5K kL) A6, 362. 4 AT,481.9 Ab,894.1
BRI (ARRIRZAR—X) (100 5k FL) 2,058.5 755.8 2,686.9
NEEHS (v b) (100 5K FL) 17, 564. 4 21,785.4 27,023. 4
*oMERZS (/O X) (100 BXK FL) 42,370.6 47,315.3 51, 009. 1
ABBEL—F(—XKFILIZDE, 2H, HihTFEY) 78.10 11. 64 71.95

(ATl S=EBGIPREEZR. £ EHGDPRXE. HEEWM LT : IMF "World Economic Outlook Database”
BWX. BERX. NE#fEs. dNEXEERS. 28 L— b+ : IMF “International
Statistics”

Financial

NEOREFRNE, W7 I THE (T v v~—, XFF L, AVYFRIT) LHETZ L, GDP
BEDMAB VR, RELEZRFEEREZLTW3, ZOREND H2005FEICIETT—L F= v -
Py 7 A ANEEBRICS (70, vy T AV HE, E7T7)H) KX [T4227 & 11
DI FE O —2 IcfriE o T 721,

1-1. NEREfREE
10.00
8.00 )
NV TTTva
6.00 ——— — R
X I —
4.00 ~FF A
2.00 nYERST
0.00
20104F 20114F 20124F 20134F 20144F
[HAr] IMF “World Economic Outlook Database”

! Goldman Sachs: Beyond the BRICS: A Look at the ‘Next 11” April 2007
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FEHS IS IZ 20 1 1AE RIS 22 1 T Il 2 BBk 70 &[RRI it D flfi s o 6 12 FE B A 28 i K HE CHERS L
B RF DM 7= 03, % DR E R w ik D iRAL 2> 5 AR 7 13#E/ N U 7z, EESERNICHREF B 2 B2 &
ZE AL DOEEPRIIMICA 2 & b2 EHAICH 2,

1-2. NERERX

15,000.0

Q
= 10,000.0 —
.:]l-é N7 T 7‘:/ =3
S 5,000.0 -
S —_— 3y vv—
- XL ~ b F A
% 0.0 : —— 7
’ HYRYT

A\ 5,000.0

§$ €§ 0§ Cy Qy
AN SN

[HFr] IMF “World Economic Outlook Database”

1-3. NERBEIRZ > GDP kb

NI TTva

=S \ —— Iy VT—
- o S~—_ AR

-10 T HYRIT

2010 2011 2012 2013 2014 2015 2016

[HFr] IMF “World Economic Outlook Database”

Zopch, NEORFEEL T IRUEEIT, BHARTFET LT TV (GAPPHM) D4
EXREZ L, HAoz=2supngshatt (Fovivaz=rn) 2% 733458, RENSHEL
o AMEBEOR S LHRAMFE LE OB ZBEVEIC, 2 OFEREEHD TV 5, WD FH~
TlE, 2011 S <, BRSO IXPEE 4 2 ) TR A OBREAFEY . Hj - M7 Y7
DEEZREEL TWEY F7, EFETIERFTEKED EFICEY, HEROBEERL ICER %
BU, B iR EoNFE M IFoREOET D IR T2,

2 WTO: Bangladesh and WTO



1-4. ¥GWHAE (EML5&EB)

RNV TITva G VERYT Iy vVe— 7 A&
0@ Er (20114EF) (20104F %) (2008) (2011)
200
150
100
50
0 A e N |
oz v o4 o / P
%laf;(ﬁﬁm LTI 45% ﬁ%,;; F/ S T TN
i1 ' oW 7 & L owm & 7 I TR TR
]—: an <A 1 i3 L ‘);i #“ LYl i it
& B ' e i
Aan 1%%
i

[HHFT] CEIC “database”

Lo L7ads s, AERFIL. BEEEHENOBREFECHBE» O 0ESICKRE RET S
Tenb, RERICA DL LI REENT VA TH D, WHEETIIT SLABERMT V7
EHEHEBLTHHFTTVREA, FRICKRSY = — MG SEf, EE - BX ol S4EKEE L
vy, 2o EMOKEREEECHM TR Vo2 T SLALUNDEEDORENLE I NS, KR,
T 71 D B E N E TR T O BMOKEBLEEEIC R E RBEN 1D 5, BHECE TR
ZIUECIEMEMTDDHEY 2—FOlHBFINSE, T/, BURDARECITHOIEMHE 7
EOBRDPONERBEDOFHT 2 LCOENOENRR LT RL v 7 7P KELRFEE 2o
TWw3, ZOXIBERIL, BUNIEA v 7 78Iz TE Y, EENGPEERD O 1,
REEZE T 2HEEL E D ICEREDORENFE L W LbH 5,

& 1-3. EZHIGDP RLRE (2006 FFEA—X) (BAL: %)

2010 2011 2012 2013 2014 2015
BEHE 6. 55 3.89 2.4 1.47 3. 81 2.07
P 3 4.6 6. 69 5.32 6.18 6. 36 6. 41
i3 8.1 3. 62 6.93 9.35 4.68 7.48
BEF 6. 65 10. 01 9.96 10. 31 8.71 10. 32
Bh - AR -KE 9.97 13. 36 10. 58 8.99 4.54 7.01
% 1.21 6. 95 8.42 8.04 8.08 8.63
H5E - INEE 5.85 6. 69 6.70 6.18 6.73 6.59
HREE - HHFE 6. 01 6. 20 6.39 6. 49 6.70 6.85
BB E 1.55 8. 44 9.15 6.27 6.05 5.99
k- RIRE 6. 25 10. 44 14.76 9. 11 1.21 8.83
TEEF 3.85 3.88 3.92 4.04 4.25 4. 66
DT 8.23 8.84 7.53 6.53 6. 89 7.48
¥E - FEXEXE 5.18 5. 63 1.75 6. 30 1.26 71.62
Ef - faflt 6.83 6.34 3. 81 4.76 5.06 5.69
Z0MAFY—ER 3. 21 3.23 3.25 3.25 3.27 3. 36

[tHAT] Bureau of Statistics, GDP of Bangladesh at 2014-2015



® 1-4 NEOXESHEMNBHA<EHAR—R>

g (FOB) B : 100K KL, %
CLYE] 2013/20144 & 2014/20154 &

] &4 HBRLLE U
KEMR 24,492 25, 491 82.0 4.1

% 12,442 13, 065 42.0 5.0
—a 12,050 12,427 40.0 3.1
R—LTXX54 )V 903 944 3.0 4.6
Pai—bHRG 114 128 2.3 2.0
#-EY 550 673 2.2 22.4
K#E - A& 146 647 2.0 A13.3
Bit (ZOHET) 30, 062 31,076 100.0 3.4
#A (CIF)

CLYE] 2013/20144 & 2014/20154F &

] &4 HBRLLE GIOES
- RS 5,423 5,398 13.3 A0.5
SRPTERAR - A& 5,134 4,400 10.8 14.3
W - RE & 3,098 3, 496 8.6 12.9
B T 1,916 2,136 5.3 11.5
BEXte - kM 1,873 1,933 4.8 3.2
Eg k] 1,652 1,688 4.2 2.2
T5RAFvY - AHG 1,520 1,615 4.0 6.2
Bt (ZFOHET) 40, 732 40,579 100.0 A0. 4

[HiFr] JETRO

(2) £v #¥EX (Dhaka Division) DHEE
KIAEOWNRHMIBTH 2 Xy hEXDOWEE LI TITRT,

& 1-5. FYHEROHE

20,508.8 km?> (2015 EI2vA AV VBRETA
AVVUERELTRERA LIzZC EIT& YHED)
Ay hE 1,497 17km?
Ay hT : 145km?

A0

36, 433, 505
2y hE 18,305,671
AT 14,543,124

AOFE

1,776 X /km?

[HATI¥ v HER

NENCIE, TERO FICY 72 2TBHATH 2B X8O (JZRFIC40H - 7= F XA, AL
IV 2015FEBEFIC8DIC X Enr) Y., Zhx NPl e R TOLROTF LN TWD,

10




ZyHhERXIF, HHOXy %G b H Y NEOBGA - b - RFEHohLIbTH B, A
11336, 433,505 AT, EFRAICRATH NOEERIEFICHE L, 2016FE0FE2 77 4 7O AN
FCi Xy A oEHE A D IR 166 ICALEN T 5 Tw 5,

#Whio4 v 7 ZIEPCROFEL TR, AMa ANOEEOHEMICITBEWO DT, AFEL
M Z LAY — X0 ERMEE SNTwd, 20X RADEELSMEL, £v i
22016 F DM REE T R, b - B, BE. A v 7 728l L 2 TR cRbELCT
WETT ] DT v F Y S TI0ETH D 5 b, 7 — R MLk o 72t T dh | B O BB E O SH
7Y TEBTHRIELRIVLTHD, f VI T ~DELRIKEDPLBETHLII LRI PDBR 5,

1-2. B - i ORAERE

NENC BT B HTERE (LGEDDSTE) D% < 1X, 19904F 2> 5 20104F1C 2> 1F T DRFF R ICHE W,
ChOPICRIFEINIZD DRI L AL TH S, FHENERAEE. W&, RitdkhInd, i,
METHHAED RIET AT FICTLEINTECnD, FFE, BROMETLEERO LN, ThICZ 5
THREINTVE OO, FIEDBELMZTAMCHEMEOMEZIEET 20 T3k,
W IRMEICLLEoTnd, 20k, &R, AEDOS LI takhmExFio Thiawvnod
DEETH 2, 207D, WHEDOS L IZREDOBENEMICTT V20, MW EE 0 b 2 fEir
b % < ERIHEPT-CERE AT 238N 3 % 70 &, EZEE) L ATGoMEIcE WT, KREAXEE 2
LT3 (GMsEM e L h 0l HAAGH ORI h 2L Ly I R &
T —ETH B),

1-5: /\EH T ERREOIRRK

WL UAOERZOH T, BEKEN
HY., EWMHFICLRHLBVEERE
MEERT D (BFELH).

EaR FOBREBRBMEZHMEREL.
+5 RS, BKkE. EEE. BEOH
PRBEESE WERLUHEAT),

E 5 EERETE O FIK
a5 HEE
[tHAR]JICA BAE I 1E M

3 Demographia Internatinal Housing Affordability Survey: World Urban Areas 12" Annual Edition: 2016:04
* The Economic: A Summary of the Liveability Ranking and Overview August 2016
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ER 1-1. "EOEBRBER (BHRLGIBBATVD, TS

BEEEELEF  MOMAZODITBBEMMESELZ-O (AMAEHLATLVELY)
H:RBWLUABEOLOREBIZIER

LGEDODHLRE»EFHETIE, ThoD70D PHREZBELANICES T 55HH L LoTWw2
(K1-6Z2H), L2 L., BEEILIECERS RO IS 720, ERZEMZHS
5T eho, GHEIOERICIE, XY LMiciEoRVERERMIKD O T2,

& 1-6. POF7EA I SERBRRELE

SoxLy
ES (144H EH) Aa7 BAh B #%a #
NT5Toa 130 2.8 2.5 2.9 2.4 3.7
A2 F 87 3.6 3.4 3.8 4.2 4.0
B E 46 4.7 5.2 4.6 4.8 4.6
AVRTST 107 3.1 3.0 3.4 1.6 3.6
SyN— 137 2.1 2.8 2.4 1.8 2.6
NXRE Y 119 2.7 2.1 3.8 2.5 4.4
AYSUh 75 4.0 4.8 5.1 3.7 4.2
24 48 4.6 5.1 4.5 2.4 4.5

[HAFItHRERIT 7 +— 5 L : the Global Competitiveness Report 2014-2015
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1-6. BAREREEL BAT HHMT - HADER

[HiAT]JICA BAE I 1E M

1-3. W&RE - HBOMRIFICE T HFARRE. BEE. BERRUTEHEE

(1) 4v75 BB - OFRSEHE
c RBEELRE ORI & N L DB R T B Z & w2

NEBUFIE. At aA v T 7

FBHLOEFETIERIEICA v 7 7 ~OXHEEZMHIFLCwb, 4 v 7 SEEORETEIZSAED 20%
DiEx &S, FrickE, B, SHEORBICHZVwiLT\» 5,

R 1-1. AVISEENETOREXHFEFTH (BHXKFIL)

LT 2014 =% 2015 &£ & 2016 &£ &
Road Transport and Highways Division 461.29 585. 38 722.16
Ministry of Railways 363. 69 570. 73 718.98
Ministry of Shipping 71.52 98. 62 137. 94
Ministry of Civil Aviation and Tourism 30. 92 13. 87 41.87
Posts and Telecommunications Division 74. 82 94. 29 225. 36
Bridges Division 263.03 1,111.55 1,135.22
AVI7EEDHEXIHFEETFHE Bt 1,265.27 2,475.45 2,981.53
SETHREIHEEFE &t 1,041. 27 10, 220. 29 12, 343.50
17. 9% 24. 2% 24. 1%

(Bl TS5 TS 248 F4E Development Expenditure by Ministry/Division (2017 &£ 3 B JICA $&

BL—MaH)
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EEDLNTW S,

AFAETIE Ly AT CEYMRICECIE I N3y 2 ) — FEM (2 v 2 U — b 4R 25 7R )
Rkl LTl £y ATTTNOMFEERE R T (AW) FERER IR 2 N0 2 2T cHEM L 72,

EX 3-1. LGED BFRETHRMH

ERE: oY ELAEBRE (AHMRAZARRPERBHERE L)
f: BREBEOREMORKE

EXE 3-2. LGED AR=E

BEE : A UEILRAEEBRHE (FyHTAROHEMER)
B ITEEaHEOHT
£ 3-2. OYUEIREBROBE

I5H NE

PR JIS A 1121

EERE 845 30~33 B (500 [E1%K)

3L AE 710 m x WEERS 510 mm R (HAKREHA 14 mm)
BiR =%H 200 V. 0.75 kW

25



Bk 1"13/16 x 7 @, 1"7/8 x 5 (&

HH A E) A UN—3— 2L HEEEEBEHH

[HAT] AR FEARTHERBERRELL X YMAER

B 3-1. O L ILRBEREBROKEN

EHE 3-3. O3 EILRBRBRORY

FHEZL : HRAOBEHMONRE (RR)
f: ERBEROMmAEN (HR)

<HHE - BokE>
BB e H T 27 BT, BEROBOUKREZAE L& (272 L, HUT O & %K)

3-2. W& - B OB HE SRR

(DT IHI~VHABRDOBER

[IERFHER 53 1c > & FEFRIR |
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(2) #E - BKKRORER

[IERFHER 7 1C D & FEFRIR |

EH 3-4 S EAEIAE

[IERFHER 53 1C D & FEFRIR |

& 3-3. O VEILRBROBER (i)

[IERFHER 53 1c > & FEFRIR |

EE 3-5. MEBBITHE TS0 ) — FRMOKRER

[IERFHER 5 1C D & FEFRIR |

3-3. WREIZHITHIHGA - BHiF=——XDHEE

(1)

LGED i< 38} % B REAE DRI

LGED @ ¥ (2015-16 4F) 13 1,818. 2 {& & # (=2, 545 (&M,
2013-14 F D 1,202. 6 fE 2 /1 (=1, 683 f@l) LA, FH20% U Lo UrEZRLTCwd, £/, EoD

FH. (Annual Development Program) @ 18%75 LGED iC&EH[h BT oHNTEHH .,
REZEHLTCHWBEZ EBbn b,

12A=1.4MTHE) THb,

NEOHTTEICE T B

LGED D FH DO F X 2R I3EIKICHRYINTEY, 2055450 1 ILEKROMEEHRICKE TS
nTw3, LGED TlX, FPEHZEXCEHOEBELFICH D L, &X@m0EHHF AfLIC X VEE2EET
2R EE 0TS (EBEDANLTIZ, TEHD IS%HITHTZELTEY, 2L DEAIZ LIl XTE¢

FHRRDTVE L S57),

7272 L BILIZE T AT ONSE L5 ) HiiOm W EEBSAT L7 —Ab A T3,

=& 34 LGEDDFH

e Budget Revised Budget Actual
2015-16 2014-15 2014-15 2013-14
Local Government 16, 650 14, 861 13,467 10, 542
Division
Rural Development and 1,022 1,269 1,187 1,180
Cooperatives Divisions
Ministry of Chitagong 510 423 476 304
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Hill Tracts affairs T

Total (18182 ) 16, 553 15,130 12,026
B FHAN ‘r

[HAR] NV TS T a8HBE —> #2721 (EOKFH 1.48 KMD 18%)

. EHE ERE D - MEFF 2T 9 % Road and Highway #H D FHE (2015-16 4F) 13

%TB%ﬁﬁ(%m4%ﬁ)@%0\%wﬂ4$®%ﬂ5%5ﬁ(%%7%H)H%\W@L@D&ﬁ
EoMUrEZR LT, Zoftt, BRITRHLECTFTHEOHIERL TWn5,

#+& 3-5. Transport and Communication &

e Budget Revised Budget Actual

2015-16 2014-15 2014-15 2013-14

Road and Highway Division C 5,675 > 4,396 4,608 3, 625

Ministry of Railays 5,650 3,450 4,485 2,858

Ministry of Shipping 1,084 669 175 562

Ministry of CivilAviation 329 105 109 243

Posts and Telecomm 1,77 985 741 588
Division

Bridge Division 1,711 985 41 588

Total 23,430 14,904 19, 453 9,943

[HAr] NV TS T %R

LGED i mitilik iz, Ov K Z#lk (FEHITE), @ =4 Vil (REHER) . @Ov L v VK
(RI¥&EMNIERE) o 3FEICX S I T2,

ZDoH, URYTEK X, EICHGETMESERTHY . HBRNZEEN S, =4 E
BT, ZHICETHER THY, RBERIZVRY ZERKIZH L TORY, £, BLy VEEIE. %
NOEK TH 5,

LGED & 3 DB IC DT, 2 A THNCEMRGHERZED T 5, 2D 55, HEREMPHVS
NZHREMDOH 2Dk, RBEOL WY RV JHEKETH D,

DUN I3 &8 RG 0 F A ikaHE T d 2 28, —Mi7x v R ZEE (Type—6) (X, 1 HIC—HHRIT1002> 5
20078 DHH DBIT3% >, 3. T0mDEEE L 1. 80mDIKJE % & I A DHEMKIE % 7. 30m T, LM, T
JER&AEA I (X, FM (Stone Chips) 72 iEL v A Lo HEIN TS, LY HE—HDL vy HD
HAETTHET® 2 23, R D v % v ¥ RGEEROFER D O b D2 X 5 1c, Al A DL £ 7%,

NETEAMIEMTHZ D OBEME L TofAEZEEMN T TIB L F, EEICHERALTW2
Dit, ko Ly FEEE EEMAEIE T X 2K ICREINT WS, LGED # Y 7 — L HEH O E
~OEEHY Tk, AMOFEDN L SEBER A+l E L BRFEE LTh T o,
RN %  EEWEO B GBI, A E S RCC ERE LT AT 25 £ 1800kn B % 7Y
7 — L OEFE O, RCCIERE X 10-20km 1€ D I XX 7%\, BUR CIERSEIZDIZ L A LIZEgEEMIcL v 7
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EHCTWE 2 ehn, MEDDHZERZERL ZTNEERLRVAEHICE T, AM ORI L Sl
DR E 7o T 5,

F 3-6.LGED ERRERETEZE

3 BRARDIELE BAfL (mm) FERAMM (R
D R SERE Design Type-6) XHEE 3,700
Compacted WBM Case (Lt [=Ep&i&) 150 | Stone Chips or Brick Chips
Compacted Aggregate-Sand Subbase (T /Bp&#&) 150 | Stone Chips or Brick Chips
@ RIS/ A=FER LR - RE - BE (IB& 5, 500)
Compacted WBM Case (Upazila) (L/Ei&#R) 200 | Stone Chips or Brick Chips
Compacted Aggregate-Sand Subbase (T/EBIRfR) 200 | Brick Chips
® RIS/ A=FUER R - RE - BE (BEE  3,700)
Compacted WBM Case (Union) (LEEiKHR) 150 | Brick Chips
Compacted Aggregate-Sand Subbase (T/EBIRfR) 150 | Brick Chips
@ a=—#EK 1518 (Design Typel) XHEE 3,700
Compacted WBM Case (EEp&ig) 150 | Brick Chips
Compacted Aggregate-Sand Subbase (TERRAZ) 150 | Brick Chips
® ELy P EREER (Design Type8) XigE 3,000
Compacted WBM Case (.t [=Ep&i&) 150 | Brick Chips
Compacted Aggregate-Sand Subbase (TERRAZ) 150 | Brick Chips

[ FT]LGED &%}

FIERSEM OZEE LTl AKOWLINA 16%% B2 R\ &, K% X238 38mm LA T, LA SRER{E A 23 40 L4
T. Flakiness 4 YT v Z A 1%L 2> T\ 5,

(LGEDJE R M E2005DJF L) This is a standard option of Upazila Road Pavement with single

carriageway pavement to support 101 to 200 commercial vehicles per day. Road geometry of Design

Type 6 is comprised of 3.70m pavement with 1.80m earthen shoulder on each side totaling 7.30m

in crest.

FATEBBICOWTE, Ly A LA W (AL LIRALD) 2HFICRE-ZDT2L 5
. AR IZ 0.8 2 THoTidWwWiFAa v, BMiZ. v 2 FYy—=b—HFoL vHd LA T, K

DWINAH 18%LA Ty K& X 2% 38mm LL T, LA

HEREAS MO AT & o TWB, 72, 425 =4 71 v Dfi

TR 5 L EOWERIRAECH - Tk b nwl &0, IR T 4T 44 v T v 7 2 (BHEE)
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BOLUETHo T ALRWELHEINTWS,,

< bBEBEOME (AMLEHOKD >

The base course material shall consist of a homogeneous mixture of crushed brick aggregate or
Crushed Stone Chips and fine particles. The aggregate shall be crushed Picked Jhama or mixed
with First class bricks or Crushed Stone Chips. The crushed bricks or Crushed Stone Chips
shall comply with the following requirements:

0 Water absorption shall not exceed 16%

0 Maximum size of aggregate shall be 38mm

0 Los Angeles Abrasion (LAA) not greater than 40.

o0 Flakiness index 15%

< bBERBEOHE (ALFEEHDE) >

The sub-base should consist of AS (Brick Aggregate or Crushed Stone Chips & Sand). The sub-
base shall consist of a homogeneous mixture of crushed brick aggregate or Crushed
Stone Chips, local sand and natural or artificial mixture of sand free from vegetation and
excess clay. The FM shall not be less than 0.8.

The aggregate shall be crushed First Class or Picked Jhama Bricks. The crushed bricks shall

comply with the following requirements:

0 water absorption shall not exceed 18%
0 maximum size of aggregate shall be 38mm.,
0 LAA not greater than 40 or as directed by the Engineer in the case of reuse of

salvaged materials

LEDX5ic, LGED DB OF CHROLCHEED L WE INE T EY ITHEKICONTAHATDH, HEEC
FEEE R L v A DB ED LN TEY EMOHHIIZABRONTWS (Y 77— A EXHNDH 1800kn
% % LGED DEI& D 5 b, 10-20km FEE),
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3-2. VRIS EBROBEEHLH

[HFr] LGED

B 3-3. wI7UIEBORMMEE (LGED HCT—ILERRD A E)

| i 2™
ST e
q : HEMoD-e(QS:r(}

\256mn,

SE

tsomm  Tse (Sand)
Firo
S e §

’r%ﬂfﬁﬂb\ +San
layen (50! $0)

| SO mm &aw Counnd (Bsiiek)

Layor (W % M)

[tHFT] LGED

(2) RE&#ZE~oe7) v

HARGH O G IR P A BB ~ DI = — X2 2 7=, Bkatt (154, @MiE G ) %2xt
Rice TV v 7 %&fioz, 9, BEERAEFICOVTIE, Lot HAGRZ Y Ly FHS (HWN). 4
VI, RFFL, Ixve—, AAKIVEEBALTW 3, Spectra D X 9 R KTMAEIZ, HitoMo
Wbt (PERE IV 77Ty a8) 2ffio CHA L., EEEO LRTFCE AV MICRE WA L L
THALTWw2, J0E, SEKOERKER RID 22 E2RETFE) A T2 L2, DA EFE GE
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CHER) omc, tarE0AMOMRE LIS K> TE T,

T, (5% 5 FECOMOMERNE LR 50] LI BEMICETO®REN 2585 LEX. Z0JE
e lTiEFCyLy M TORRBREDBELFHDICE ) AFBABAICE TR 2 LRH T L7,
BHEE Q@R TIEL v HIcbo TAMZffio 2@ WHORHERS KD b TH Y| AM O EMEiR b &
E2yidfanne o BEZRL 72,

M OGN EEICEL T W BEToREILED

Lo, AEMAFOHERA (FFAERKIEN) I

DTEWELAREN, Fic, P HREMORED 30D 1 THEZ L, MENIIIEEDL R
WZ b, BRBICEHEINA-BETH L EFICRGICHEKRE S -7,

—75. LGED OEE T % T IcH 5 o iz 2 nFhousio /NSt TH Y, KEME S LTldr v
HHBERT, MARREOT A7 7V MEEWE L THOONZDATH S, LL, RBEDH WA
M L OMBEMICIIAAAZMEHT 2 THED H Y, LGED MR T O R 7z 7= FAE BRI O fEH %
T IE, CNIKIGE CTHEMDIERMRIAR S L H b5,

® 3-1. READERRRRUVBERG~AORAD - FABMICEATSETY VY

BEE BAREDERIKR EREH

BERs | [E45FEX] [EIZBE L T]
EMR (60% : NERIE Ly O95%) . RS | -BENLUVAKYVBETHDSZ &, (134)
vy, FysadIY ~TENEAM LV FEDEBLYBVLHSIWVIEIRASEF
E 4 (40%) : AR > K (90%), N THHZ &, (123)
FTL, A4, ST — -BEANETHE
[A&] [fE#IZEA L T
B SERER., 7544 —/\—, RCC | - BEXEZEH. BRI EMBALIYRMETHS Z
B, RKE7AXI77I)L bk & (15 %)
BEY . K. X4, B -EENAEHEBALY 100%IRETHD & (G 1)
(B & A ] (HIEICREL ]
USD 47-58/t - L ARINhTWNNSZ &, (154)

[HAT] REEBHRESHE~DET VYT

EH 3-6. EREA~OMEMY OHK%F

BEX Spectra(KFEEBREM ~AOEETWY O#H%KF

f BEREICKDIRYT—LOERIBHFETOMETNY O%KF
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ER 3-1. gOBREHLOVROSEROITERIE

BRE: RAVT—LOIRSIERTIERE BREMESS(BREHM)
H:HCT—NOIROFERIERIE REMEMN

£ 3-8 URCSEBOIEHRE (AP T—ILERXOD Sreepur #HX)

ER =

It Western Engineering Ltd.

RETHEER - & Type—6 =A%, 7.25km D 5 % 500m % RC &% (BREMICEMEE-I1-&E
) THEJT D,

EIERORS 7. 25km

EEROE 7. 3m

BIaX k BDT 100, 700, 000 (#9 USDT, 258, 750)

1 T £A RS 2016 £ 5 A5 2017 % 5 A

e T AR IVOZT 2, A=N=F FNAHY =2 THIVE VM1 TLREY
3. FZa4/n\—4, 7—H—30. #th¥@E 10

[Tl REEREHF~OETY VT

EKR 3-8. A4£EMICEYSHBEN (RMSAAITET Y VD)

BRE: V5vyiv—
B BRREOEH
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& 3-9. HATOBEBBMOERNRKR

[HAT] JICA AEMER

¥/, vy bAVE WA 20 0RAMEZRAT AL THAUEZ L, IRFEL T 2 A&t
(Gabtoly iICH 2 32D LR ZEHM) 2F Db DBRR—=VDOERTH 5, FHIXITIE 19 DR
SHEMTHIL, wEND 1 B2 2 BoPEIE 723 EROWPHE LA L CE ), BMLZRY Tk
1H®7-9 50~100 + Y FREZWHL. IRFEL T 5,

7 7 v —OWAREIIE 3000cf/H (584 mi/H) BRETH 5, JiME % 3 FERE DK & 3 IcHe < 23,
A XFHDDOTH B,

HOFERIX3JT-7 )T cft/A (840~1960 mi/H) L #EBENH Y, FERII LY P AV ERETH
%, KFERStzNZnMAOEMEAL— 2350, TattRED 77y vy —%Ffo T3
B, ZZTOREHEIFFICH/NDEFRSTCMHEAERFRICR > T B, il AP X KA T
Imd7zh 170tk FBE L R>T w5, B, A VY FOEMOHER 74 Y 74 BEL, RVAIC=—X
BHYIEBREY Tt LiEs T,

& 3-10. RESHOKRESROBMERA=—X

BERHtA Normin Stone Crush Bazlul Traders Almadina Traders
RAEHM NEH 15 (6005 tk TBA, HER1E (2005 | \EH1E ( 5005tk T
PrREEAH 2000cft/ H=56.7m/ |tk TEHA. (BHREH | BA . BAHEH 3000cft /
H) 4000cft /B =113.4 | B=85m/A)
m/8)
ESL YLy ko AVF (BA) mE mE
FEE 31,000 cft/A (5%, 21,000cft | Bx 58 " #& & I[& | 30,000-40, 000cft/A
(BR5E8) AERE, #EARHH Y. BR5T | 70,000-80, 000cft/A
AJREE (& 30, 000cft F2E)
% R#% - 135tk/cft AHE : | BILREE 3/4 : 185-190tk
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35tk/t 1/2 : 150-160tk

&t : 170tk/cft 1/4 : 130-145tk
(=5,9921tk/m)

#9 8,388 . m

4 > F#1& 180th/t (B#HR)

YA X 44 vF (BRA) MxR1EL<. | 3/440F (BRA) |3/440F (BRA) A&
1/2 (155tk/m) & 1/4 4 0 F | &b EWD (Z—X | B (Z—XK)
(130tk/m)  XBFDREH x)

Ak -SEROR | ERZECIARIFANE, —BREIKRIFITMA T, Hok(3 DA BEIEPEHRBLR
L R DIEMNEML TS, D=, FLEEATEL TS,

¥ : 1cft=0.0283 m

[HFT] RE@gAREtF~0e7) 0T

ER 3-9. HESUHOERERS

BEE : JIIBWNZH S Gabtoly iR (Z(X 19 OBASHEAHY .. BMEFTERA LTINS
% : Normin Stone Grush #HOBABAT (GEEH(X 30~40 FIEE)

EE 3-10. N\EEDI Sy Ivy—LBBROEH

BHZ% :Bazlul Traders ttOEAIGZAT (FATEA > FEAH., TORIEI LY M)
H:RBA&ORE G414 0FARLFELTIND)
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BH. RHEEOERHEM (FAEEM) ORERHRREZ 22 &, kd X ffibild RC-10 DA, &
KA 37. 5mm (37. 5mm DFfi (52 ) 1 100% 23E8 3 2 ), 19, mm DFfi 1T 1 50-80% A3, F 7z 4. 75mm
DEFICIE 15-40%23E T 5 2 L o TWnd, HHMICE T 2O DRNA O A S &, mAFEIT 25mm 2
JE, BN S FEFE L HIMT I N2 2 &b RAREATESE O (37.5mm) XV b/hEI L 2 H
INEREABE DD D (0.0mm) LY DRZFWAD GREZGIZHFTICE, o X5 cild i T34 25,
TRIRT X 51T, RC40 OHE. EE 4. 75mm DRLTHBEAED 156~40%E I > Tnd Z e 2p0EH),
NWoOWfq 2 KT L Cb T 2EE oM 2 G c 2 2 WiIRILIcH 5,

£ 3-11. BERBMONMEME (BX)

BBEE (%) RC-40 RC-30 RC-20
37. 5mm 95~100 100

31.5 mm 95~100

26.5 mm 100
19 mm 50~ 80 55~ 85 95~100
13.2 mm 60~ 90
4. 75mm 15~ 40 15~ 45 20~ 50
2.36 mm (%) 5~ 25 5~ 30 10~ 35

[tiAr]JICA BAE I 1E M

3-4. HREDORAERBEICHT HHR - BEMOAMER UTERTEEHEDFHER

NE OB I BEN TS, Lo Lo, BHPEIIBRE SN TEH Y LCED I\ TIIEE
DIEIKFEIHIE R 25K BT 1, 600Kkm FEFEEIC & & F 5 T B,

FrCEBBK OB WY B Y TR, BREM & LT O oA ZHER L Tw 3, BaAAT LR T
WHEE O —E T LAER S N CE L 3, B0 MEARE LOMEE TH > T2 00REETH 2,

HBARMOMilg IR Crfichd . 5%d. WMAAMICL2MaR4 2 hv2LtFEI2bNE L
25 Upazila Bi§D THEICE VT, THEOFKEIC (LGED) 23, MO DM % BT 5720 D FEIED
BTETELT, MRELTIPOLEIICSEEID L WEROEFHI BV 22w E B EI N5,

— 5T, FEAERBMII N B0 3,200 MREECORTENATRETH 5 (AEMAEICX 2), B -
MOEREICONTIE, FIEHE, TR FAFHEFCFWTRIEL TS LEREDH 2 0D, Jido v %
VENZRBOMBRE L E 2 E, IERMER e s e EAONS (FPELEOHIKD H 0. KBz
ELC, BEEMOEE LT FE0BEN L Bbhd),
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FA4E DAREITHOMSRHBHIRE

4-1. ODA ZEH#HI=E

AFRERTHRICE R - FAFEELZIRET 2, BRI, 7y v 2 ==+ L&A LG6ED L L DI, B
DB FAE CHUER IS U CRIBEIEE L 7- FAR B IR M 2 & 3 2 2 & <, RRUFIE. . TNAMESE O Bt
WA KT 2, £77, KSR O EARFETFARTH 5 LOED ICEMiSHE % 1T\, RHD, & » A1,
REVERSTEFEORRBRE 2B L <. KLEORM I 728 LG8 217 5,

Wl - FREFFEZIT O BITIE. LGED 7Y 7 — VR (FSthiaedtas) & L. EMoRESmiE+
DRBRENEEFHL L L DTE 2 LGED OEHKEE XY (47— A FBFTOILE) 2 FEL T2,
LGED 73 7 — VBT EEATIZ X Y AN & 1 BEREEFLEE (EAF LGED Bhaban, LGED Rd, Dhaka
1207, Bangladesh) T. FHHTO F & HIIIHTE DREE - F6iE - BRLHREH TH 208, BEk
EFEEEAH CHERE. fEIHIC X LGED T OEE B H O ik - BHZTS (Z0kd, —E DM %}
o

EE 4-1. LGED /o T— I EHMOERBRFTOHKTF

BEEX :LGED AL T— IV EHFROEERM
E: CBREERAFZA
BE 4-2. EHEZTHOKT

ERLE EBEBOAOMMEIOEKRF.
H ITVADA A— (BE InEE)
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e

LGED DT HBEATIL, HRIER DIEE O MIC Z O CTHER T N 2 E I D ISR O M E 2 RE S 2
BE D B 270, fHEOWIEATICIX CBR B LA REZER OFE 21T 5 720 DM i > T3,

¥ 720 LGED # Y 7 — VEHFFTOEKE 253, FHEH»OHE TS 25 /0Bl TH Y, 14 T —
H—DEEICH N/ T, LGED OfRE T2 1T EOEEEAEE L T d, #2220 - -EEH OB
Y, vxXx4 VT 4¥EE (FE) v,

—J ETNLHEY A FCowTid, B CTIZAT @ LGED At @ 4 f&fT (37~T LGED 23T ) 23
MHICETONTVE, WITND YR THEBETH Y MNERZHSRD DTH 5, BIRIER (F 6km~15. 8km,

BHE I3 4.6~7.32n TH 5, FllkE dBIEIIRMHETH 2205, H&, METEL Lo TWw 5,

£ 4-1. EFLIEY A MEEHBOER (o F—I)

No. a—Fk (EEE] BEiEa (KfE4) EREMm | RAEE ()
1 333302005 | 945 | Rajandrapur-Mirzapur Road 6. 650 4.88
2 333362004 | HRTS Kapasia GC-Kaligong GC Rd. 9.500 7.32
3 333322007 | 9ARTS UZR Boardghar (R&H) - Chandabaha G.C. 15. 830 4.50
4 333342005 | 9ARTS Nalsata RHD - Ulukhola GC Rd. Via Nagori 6.000 7.00
Bazar
[LEATILGED

EE 4-3. EFILIEYS D

BEHELE : ¥—7 v DA, KMORTKEFYUNTETLS
£ BEOHELSFHAN TS

BEE: HRRATF—Y3Y
H:ETILIEYA FOKBE
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4-1. ETILYA MEFHBOHE

(DRajandrapur-Mirzapur Road

(@Kapasia GC-Kaligong GC Road

(@UZR Boardghar (R&H) — Chandabaha G.C

@ Nalsata RHD — Ulukhola GC Rd. Via Nagori Bazar

EREES

-~
LGEDH T — L

®

[HAT]LGED D 1F#H % 4 & [ JICA AEF1Em
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4-2. RFEMGRAIHERVHFIALIRARDR

< ELREY 75 15 7 G i >

1 ALFEOEK - EiEe KRCEMT 2 720 Ol L FFMNE 2R 32 (BMIEEE (77> % —,
HAR E 7213 F A Y B OFG) . LB E 2 ok U CBIEUEIR 2 F25) (R 1),

2 A1 v E—s5—1b (LGED 24H5E) D10 b & T, INE L 72 @M 2 5kt & L T 2 8d&E L,
PERE R R TE 2 GRS 2 (R 2 ),

3 AU vR— A= ~OEHHEEL, ATV VX == P X BBERE~OEREH, T A THESA
N COREFIEBEF 1T (R 3),

4 ©VARTTVERENT S (FERBEMIER T 2 /et & 2 BEBEERE IC X 2 R, JH
MOBHRER . B EHE, ICCEHE, BB ORER - BRE) (IR 1),

= 4-2. DA BHLDWE

BEY  RTEORME - BFHUESMHORIIRVTEZEAD-OHDOEMIES - ERES

BRE1: RTEOER - RAZZRLITER | 1-1 . RESFHOHER (TE£XR)

TRO-HDEREFMRNEERTT . 1-2: BE#4 B ER - @R

1-3:095viv— (FTU ) - RE - A&k

14059 ox— (FTU M) [CLHBBMEE (EER)

R 2: AT EAN\EDEREFIFICHKRME., | 2-1: RERAB DR

BENISES TS LERAT o 2-2:95viv— (TS0 IS HBRBMEE

2-3: BRMEM DSREER (1ERESRAD) . BFMRIL

R 3: ATEEAZABIZT 5=0DH | 3-1:HD 8 —"— b~ADOEIMES

DB —IN— b~ADEMIEE, BREAD | 3-2:BFRE (FTBUEHE. ISt ~OBFHRTH

BREFBNITHOND, -ETILIEYA FTOERES
R 4: REEXERZOEDRZAERAMRE S | 41 BERYAALBHIRE (BEXFH)
nd, 4-2:[RMMERE. RiE. REFHEORE

4-3: [FEMHREFICRLIZBHABTDORE

4-4 IEFTE. FRIZFEORE. EEOHER - HAl

< HAME o ¢ A G i >

BB - dR

- 1B DM (DS D)
kR R ~X Y AHN)

- ERES O R AT I LB A E (ReHES)
- ETNVLHREE (HRELDHY 5 2)
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® 4-3. EMBRE (V5vIv—) Ok

s BR210JG-1 (2 < wl) KLEEMANN MC100R (3%)
EGLEE (ke) 20, 000 30, 000
ERH A (KW/rpm) 99,/2000 165/1500
EEHEAD  (PS/rpm) * 135/2000 3

2R (m) 9,800 12,900
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B
AFE1. EXEH

Chapter One: Political, Economical and Socical Situation in the Targeted Country and Region

<Political situation >

Bangladesh democratized in 1990 after Military dictatorships period continued from the independence. In
January Awami League won the election and it has kept stable political power until now. In July 2016, Dhaka
attack terrorism occurred which resulted to have 20 victims including 7 Japanese. After that the government
puts stronger effort again terrorism by conducting mopping-up operation at bases of Islam extremist and

setting checkpoints across the Dhaka city.

<Economical situation >

Bangladesh has continued stable economic growth with average of 6% GDP growth. The fiscal year of 2014,
though it did not reach to the governmental goal of 7% GDP, recorded 6.5% due to the upward domestic
demand and the export. The balance of international payment recorded surplus three years in a row. The
reason behind is the shrinkage of trading deficit due to the upward export of sewing products and increase
of foreign remittance. However, Bangladeshi economy is rather fragile production structure as a whole;
thus, development of industries other than sewing products are needed such as labor intensive industry

with its rich labor.

Table: Economical Index

Economical Index FY2013 FY2014 FY2015

Real GDP (unit: %) 6.04 6.29 6.40
Nominal GDP (unit: billion USD) 161.3 183.8 205.7
Consumption Inflation Rate (unit: %) 7.54 7.01 6.43
Trade Balance (unit: million USD) \6,362.4 A7,481.9 A5,894.1
Current Account Base (unit: million USD) 2,058.5 755.8 2,686.9
Foreign Exchange Reserves (NET) (unit: million USD) 17,564.4 21,785.4 27,023.4
External Debt (Gross) (unit: million USD) 42,370.6 47,315.3 51,009.1
Exchange Rate (against 1USD) 78.10 77.64 77.95

[Reference] IMF

<Development Issues of the Targeted Country and Region>

In Bangladesh Many of the Local roads, under LGED, are quickly constructed during the economical
growth period between 1990 to 2010. The width of the road is narrow and most of the materials are bricks

or mixture of bricks and sand, but stone chips.
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Figure: Green box: Current situation of road layer in local roads in Bangladesh Blue box: Example of
Improvement

Use recycled stone chips which has
enough permeability for hard rain
instead of brick chips

Adjust the granularity of the low cost recycled

stone chips in order to keep enough thickness,
permeability, consolidation and strength. Brick

chins could be mixed.

The road construction follows road pavement standard in Bangladesh; however, it is not obligated to use
stone chips for the road pavement due to the scarcity of the stones. Thus, many of the local roads do not
possess enough strength resulting to have many convex and concave, which leads to mass traffic and

dangerous roads. It influences negatively in both economical activities and living.

Figure : Relationship between the development issues and introducing technology

(History of the local road construction) )
The local roads were constructed without planning
and standard during the economic growing period
between 1990-2010
(After 2010)
Rapid economic growth and
motorization
(As a result)
Increase of traffic jam, convex and convey,
unintended slop which need maintenance, and
increase of security improvement needs such as (For the improvement)
traffic node. ) Difficulty of expanding the width

of the road due to high cost

l— Compromised road spec standard

(limited to “prefer” utilization of

(Development Issue) stone chips

The road construction does not go as planned

=Necessity of installing fine quality and low cost

technology
(Important point) (Technology for the solution)
Massive concrete waste Japanese technology to reuse
(Possibility of procuring waste stone chips (high quality
materials domestically and low cost)

(Direction to the solution)
Introducing and producing recycled
concrete chips for road pavement

[Reference]JICA Project Team
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<Development Plan, Policy and Programmes in the Concerning Issues>

Bangladesh government adding more budgets in infrastructure development since it recognizes the poor
infrastructure and transportation system as the obstacle of the national development and FDI. In FY2016,
20% of development budget is allocated for infra related projects, especially for the development of bridge,
roads and railway.

In the Seventh Five Year Plan, LGED, which is in charge of local road, plans to focus the budget allocation
in road maintenance especially in expanding road width and road improvement. However, the reality is due
to the massive cost for buying land, the budget cannot be allocated to the road construction using stones

chips is not undergoing.
<Analysis on Previous ODA Projects and Donor in Concerning Issues >

Japanese ODA projects are mainly mass infrastructure projects such as construction of bridge and

expansion of airport. There is no projects to improve the road strength and quality.

<Analysis on Business Environment >
The number of Japanese companies launching their business in Bangladesh is increasing every year.
By 2015, 223 firms proceeded to Bangladesh and 69 firms joined to Chamber of Commerce in Dhaka.
Moreover, the EZ development is getting more attention due to Bangladesh’s lack of infrastructure, EZ’s

One-Stop-Service, temporal pause of EPZ development and recent success of Thilawa EZ in Myanmar.

Chapter 2 Summary of Proposing MSE’s Product / Technology

<Feature of the Product / Technology>
Proposing product and technology is a processing methodology to reproduce pavement material from

construction waste. By adjusting granularity, the materials are used in the way suits to the road. Proposer

thinks this methodology is applicable to Bangladesh where frangible roads remain to be a problem. It has

features listed below.

(D Economical because scarce stone chips are available in low cost.

@ Recycled stone chips have higher permeability comparing to bricks and sand and prevent the hard
rain and flood to be stock as water pond.

@ Recycled stone chips have various granularity and adjustable. Thus, higher consolidation is possible
(little convey and convex).

@ Stronger road pavement is possible due to the strength of recycled stone chips.

® By adjusting granularity, the materials are used in the way suits to the road.

® The road with the recycled materials would last longer comparing to current road which has no
maintenance to the base course.

@ Environmentally friendly due to recycle of the waste material.
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Photo : Unbound Granular Pavement Technology

Left : Collecting recycled material from the demolition material
Middle : After adjusting the granularity and consolidation

Right : Paving the road with the recycled materials. (The methodology differs in different conditions)

<Spec and Price of Product / Technology>

Based on JIS A1211 (Abrasion test methodology for granule using LA test machine) , Modified CBR, a
index to show the strength of the material, is commonly used. Suggested modified CBR value for road
construction is 8~40% for recycled sand and more than 70% for the recycled stone chip. However, after
adjusting the granularity in a proper way, the value of modified CBR goes to higher than 80%, and enables

to make the road strong.

Table: Spec of the Product / Technology
Classification Material Modified CBR (%) Plasticity Index
(JIS A 1205~06)

Before adjusting the | Recycled stone chips More than 70 Less than 4

granularity Recycled gravel . 20-60 Less than 4

Unscreened gravel

Recycled sand 8-40 Less than 4
Brick chips Less than 10 -
After adjusting the | Mixture of above More than 80 Less than 4

granularity

[Reference]JICA Project Team

<The Objectives of Oversea Business Through This Project>
The proposal has already set a local company, but has not received any projects. Since the proposal owns
lands and machinery, by creating a strong value chain based on strategy, it will strengthen the business

structure including local hiring.
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< Contribution to the Japanese Economy and Local from the Proposer’s Oversea Business Development >

Two proposing companies have contributed to the local economic, mainly in Tama district, by
committing into demolition of buildings due to reconstruction, intermediate processing and collection of
recycled material (a portion is for sale) and construction using the recycled material.

The activities of the two proposers are not limited to business, but contribution to the local society. For
example, two proposers make an corporation agreement with Mitaka city regarding the rescue in the time
of disaster, and it conducts recue and evacuation training regularly to secure the citizen’s security.

In the case of business acceleration after/during this project, the proposers are planning to send two to
three civil engineers to Bangladesh. Stabilization of the business leads to local job creation. Since more
infrastructure and construction projects may occur in Bangladesh, those firms which have business relation
with proposers may proceed to Bangladesh as well, which lead to more benefit and job creation. The
proposers may become the model companies for the local enterprises and motivate others to advance

oversea business.

Chapter 3 Study on the Product / Technology Utilized Through ODA Project and Analysis

on Potentiality of the Utilization

<Methodology of Examining Applicability of the Product / Technology >

There are mainly five tests in the table below to examine if the concrete from demolished building in
Dhaka city could be suitable to the standard of recycled material. In this study, the team has judged from
two tests: Abrasion test or LA test, which measures the materials’ resistance to abrasion (impurity
containing material have less strength) ; and density / water absorption (When density is low and water

absorption is high, it is not applicable for recycle material which adjust the granularity).

Table : Test Items

Test Items Evaluation Criteria for Applicability Content of | Stage of

Test Examination

[Capacity of the Material]

@ Abrasion Value of abrasion is under 40% in | JIS A5001 During this
Kanto area study

@ Density - Water | Density should be more than 2.45 | JIS A5001 During this

Absorption Water Absorption should be less than study
3.0

[Capacity after adjusting granularity or as recycled material
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@ Plasticity Index | Less than 6 JIS A5001 During Next
Phase

@ Modified CBR Value of modified CBR is more than 40 | JIS A5001 During Next

in Kanto area Phase

® Asphalt Mixture | Less than 50% in Kanto area JIS A5001 Excluded
Mixed Rate

[Reference] Tokyo Metropolitan Public Corporation for Road Improvement and Management

Abrasion or LA test is world standard test to measure the strength or resentence using LA test machine.
The test examines the strength by turning LA machine for 500 times with the 5~13mm waste material from
demolition with iron ball. It measures the ratio of the abraded material (Less than 1.7mm) in the total

amount.

Photo: Test Machine in LGED Lab

Right : LA machine
Left : Materials before LA test

Although the value criteria for the recycled material differ in pavement region, it is set as less than 40 in
Tokyo area. In this study, sampling the concrete waster from demolished building in Dhaka city, the project
team conducted LA test in two research institution: research institute in Dhaka and Tokyo Metropolitan

Public Corporation for Road Improvement and Management.
<Result of the Applicability of the Proposing Product / Technology >
Result of the LA test from the sample which the team took to Japan recorded 27% and passed the criteria.

The LA test in Bangladesh research institute recorded approximately similar result, 25-36%.

<Verification on Demand for the Product/ Technology in the Targeted Country>
LGED’s budget in FY2015 is 181,820 million Taka (equivalent to about 254,500 million Yen when
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BDT=1.4 Yen) increases by 20% comparing to the budget in FY2013 120,260 million taka 1,202.6 (168,300
million yen) . Also 18% of Annual Development Program is allocated to LGED. Half of the LGED budget
is allocated for road construction and one forth that half is for road maintenance.

The road controlled by LGED is divided to three categories: Upazila Road (main road), Union Road (road
between unions) and Village Road (road in/between villages). Each road follow different specifications.
Among the three, potential road for the recycle materials is Upazila Road which has a large traffic volume.
In the specification of materials for Upazila, there is description of stone chips, bricks or/and sand. Thus,

there is a potentially to obligate to use the stone chips in the speciation of LGED.

Photo : Construction Site of Upazila Road

Left : Material Stock at Construction Site of Upazila road in Sripuur

Right : Surface of Upazila Road in Gazipur before carpeting.

From the hearing to private contractors the team has also found out that the private companies concern
price inflation of stone chips where they already have difficulty to procure enough amount of stone chips
because of the recent highway construction, mainly by RHD. Thus, the utilization of recycled materials

must have great demand.

Chapter 4 Proposal for the Formulation of ODA project

<Opverview of ODA Project>

After concluding this study, ‘Verification Survey with the Private Sector for Disseminating Japanese
Technology” will be conducted. Specifically, with LGED as counter part, the team will conduct road
construction with recycled material accordingly to the pilot study site condition, and verify its economicality,
strength and resistance. At the same time, the team will conduct several disseminating activities with LGED
by inviting RHD, Rajuk, Dhaka city and private contraction companies.

The team plans to conduct disseminating activities at machinery storage yard of LGED Gazipur office,

which locates north of Gazipur office.
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Photo : The lab in LGED Gazipur Office

Left: The lab in LGED Gazipur Office

Right: Machinery storage yard surrounded by fences

The team also conducts model construction demonstration at a specified site. For this, four roads are
raised as potential sites in the table blow for the pilot study. All of them are Upazila road in Gazipur and
main local road. The length of the road is from 6km to 15.8km and the width is from 4.5m to 7.32m. Each

road is not paved as of now, but planed to be paved. LGED is willing to see high strength road with recycled

materials.
Table : Potential Pilot Study Site for Model Construction
No. Category Name of the Road Maximum
Length(m) | Width(m)
1 Upazila Rajandrapur-Mirzapur Road 6.650 4.88
2 | Upazila Kapasia GC-Kaligong GC Rd. 9.500 7.32
3 | Upazila UZR Boardghar (R&H) — Chandabaha G.C. 15.830 4.50
4 | Upazila Nalsata RHD — Ulukhola GC Rd. Via Nagori Bazar 6.000 7.00

[Reference] LGED Gazipur Office

<Cooperation Plan and Positive Impact to the Development >

Specific cooperation plan is described below.
1. Preparation for ‘Verification Survey with the Private Sector for Disseminating Japanese Technology’
with good security: Shipping a crasher (either Japanese or German) and conduct trial operation (Outcome
D
2. With the cooperation of the counter part (LGED), produce recycled materials from collected materials
from buildings, and verify the economically and quality. Outcome 2),
3. Provide training to the counter part, and support counter part to conduct disseminating activities to

relevant partners at the pilot study site (Outcome 3)
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4. Developing business plan: marketing plan to the potential client who may use the recycled materials,

procurement plan, investment plan, finance plan and employment & training plan (Outcome 4)

Input Plan from Japan

Materials - Shipping cost

+ One crasher including necessary parts and tools

- Shipping cost (Tokyo to Dhaka)

- Security at the pilot study site

+ Cost for model construction including local employment

Personnel including consulting

3 person from Marutone Apex and Nichido Eco Plant
2 consultants from Japan Development Institute, and

1 road expert

The role of the counterpart will include, security management, corporation for ‘Verification Survey with
the Private Sector for Disseminating Japanese Technology,” information share and advice.
Current mutual understanding/discussion with the counterpart is described below.

September 2016~ February 2017

The team explained the feature of the product/technology and consider the contents of the ‘Verification
Survey with the Private Sector for Disseminating Japanese Technology.’

February 2017 (During second field investigation)

After discussion on the ‘Verification Survey with the Private Sector for Disseminating Japanese
Technology,” got an agreement from the counterpart.

April 2017 (During third field investigation)

The team discussed on ‘Verification Survey with the Private Sector for Disseminating Japanese

Technology” with more details including selection of pilot study site.
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Photo : Meeting with LGED managers during second field investigation

For the business development after this project, the project team is willing to conduct ‘Verification Survey
with the Private Sector for Disseminating Japanese Technology’ during the period of July 2018 to March
2012. During the phase, the team will conduct disseminating activities (marketing) and in the end of the
phase, the team will start business with recycled road pavement materials by outsourcing the management

of crasher to LGED.

< Possibility of cooperation with other ODA projects >

As of now, there were many bridge construction projects and considering the demand of bridge, there
will be more similar projects in next few years. Thus, it could be possible to cooperate to this project by
collecting the concrete waste from the bridge demolition and recycle for recycled road pavement material.
Also, in a case of conducting ODA projects for local road, the team will promote the utilization of the

proposed product/technology.

Chapter 5 Business Development Plan

<Result of Market Analysis >

Through this survey, the team found, especially for Upazila Road managed by LGED, high demand in
recycled road pavement materials which has similar strength to the natural stone chips with low cost.
Looking at the local road maintenance plan in Seventh Five Year of Bangladesh, Upazila road, which LGED
suggests to use stone chips, has 3000km of maintenance demand. If the recycled road pavement material
gets produced locally and LGED preferred or obligated to use, utilization of stone chips may become jump

to 5~15% (currently about 1%).

Table: Local Road Maintenance Plan in Seventh Five Year Plan (2016-2020)

Category of Construction Length(Km) Category of road
(1)Improvement of Road 5,000 | Upazila
(2) Double lane/Widening/ Up gradation/Rehabilitation 10,000 | Upazila &Union
(3) Improvement of road safety engineering with National 100 | All LGED road
Highways s estimated by the

61



project team
(4)Re-construction/Double lane of Bridges and Culverts 12
(5)Construction of Bridges and Culverts 140 | Upazila & Union
Total 15,252

[Reference] Based on Bangladesh Seventh Five Year Plan

<Expected Project Plan and Development Impact>

Estimating the demand of recycled road pavement materials of next 5 years by construction category, the
project team expects utilization of the materials in 275 thousands m?® of new road construction and 550
thousands m? of road improvements when the utilization percentage of recycled road pavement materials

s 5%.

Table: Project Expense

Items Price Note
(thousand
yen)
Income | Sale of recycled road 36,000 | Selling 11,250t X 3,200yen/t
pavement material
Outsourcing of processing 10,000
after crush
Total 46,000
Expense | Procurement of material 25,000 | 12,500t ( 50t/dayx250 days )
(waste concrete) % 2,000yen/t
Outsourcing  of  crusher 3,000
operation
Diesel 710 | 7,143 liter
Parts and maintenance tools 500
Selling and administrative 3,000
cost
Labor cost for producing 1,000
recycle pavement material
Total 33,210
Profit 12,790

*QOperation hours of crusher per year is 132.4 hours
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Figure: Project Plan (Procurement to Sale)

[Reference] JICA Project Team

<Distribution and Sale Plan>

The waste stone chips materials are procured from demolition company in Dhaka city. Processing the
procured waste will be done through outsourcing contract with LGED, and when procurement amount
become stable, the proposer will invest large size crusher. Also, recycled road pavement materials will be
marketed to road construction company which conducts LGED’s road construction, and when the

procurement amount become larges, the materials will be sold to large construction company.

<Initial Investment and Investment Plan>

For stable business development, the proposer needs to invest in machinery such as high quality crusher
and roller for intermediate processing. However, while securing land is necessary for business development,
the proposer already owns land near Dhaka city. The proposal has already set a local company, but has not
received any projects. Since the proposal owns lands and machinery, by creating a strong value chain based
on strategy, it will strengthen the business structure including local hiring.

During the phase of ‘Verification Survey with the Private Sector for Disseminating Japanese Technology’
the proposers plan to procure waste stone material, marketing to private construction companies, training
of experts (in Japan) and development of lower cost material. After the phase, the proposers will officially
start business and continue training of locals. As middle and long term goal, the proposers also consider to

participate in demolition business in Bangladesh. By doing this, the proposers not only enable to procure
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stable and big amount of materials, but also contribute to the improvement of demolition project in

Bangladesh by using machinery.

<Risk of the Project and Solution >

First of all, there is small possibility that the cost of recycled road materials become higher than expected
due to high procurement cost and interference by competitors. In this case, the proposers will select
demolition company carefully and by buying certain amount of materials, avoid the risk.

Secondly, even though LGED has motivation to install the recycled materials, private construction
companies may refuse or get demotivated. In this case, the proposers will initially market to only interested
companies and when the market acknowledges, widen the business.

Thirdly, in the case the proposers cannot secure the project feasibility through this study, it will reconsider

the mean of sales and target in order to make sure the profitability.
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BIHR 2. BEUAR o Fhz

Feasibility Survey with the Private Sector for Utilizing Japanese Technologies in ODA Projects
Bangladesh, Feasibility Survey for Introducing Unbound Granular Pavement Technology with
Reproduced Base Course Material for Road Construction in Dhaka

SMEs and Counterpart Organization

B Name of SME: Marutone Apex Co., Ltd.

B Location of SME: Tokyo, Japan

B Survey Site : Dhaka, Bangladesh

B Counterpart Organization:Local Government Engineering Department

Concerned Development Issues Products and Technologies of SMEs

The country has the following issues in rural road

» Road accessibility is limited in rainy season while its
heavy reliance on road traffic

» Poor Drainage system prevent its citizens from
using roads and moving

Reproduce pavement material from construction waste,
mainly waste concrete, and use the material for the
base course with Marutone Apex’s know-how on
mixture of graded materials.

Proposed ODA Projects and Expected Impact

f ODA Project/ Verification Survey with the Private Sector for Disseminating Japanese Technologies \
With various pilot projects, it aims to assess the reproduced pavement material in terms of strength, durability,
economy, and permeability. It also intends to promote the material and technique to Local Government Engineering
Department, Dhaka City and road construction companies.

Expected Impact

» Using the material and technique, the roads can be maintenance and improved at low cost with high durability.
\> Time between road maintenance can be improved given the extension of life cycle with the material. /

Business Overview of the Proposing SMEs }

Short Term: Procurement of waste materials, marketing to private constructors, training technicians, developing low cost road pavement
Mid-Long Term: After success of the road pavement construction, participate in demolition business. The proposers commercialize safe
demolition know-how and promote to public and private construction.
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