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Deputy Director | Deputy Director Deputy Director Deputy Director || Deputy Director Deputy Director Deputy Director
Port Public Order Transportation Administration Account Public Works SWTPU
Koy Noeun Chuot Chandara Kheav Prasoen Lim Sokiry Suong Ramo Kang Chantra Hiep My
| | — — | | |
Port Office Public Order Registration Transy ion Administration Planing & Public Works || Road & Bridge Sewerage
3Staffs Office Office Office and HR Office Account Office Office Office
AStaffs AStaffs 551ails 8Staffs Office 7Staffs 3Staffs 13Staffs
TStaffs
I—I_|
Driving License Trafice Sefty
Office Office
3Staffs 3Staffs
Total Gov. Staft 81, Total Contractual Worker 134
12 District Office

X 2-3 SR T DPWT D#E#EX

[BREEROHFEFEES]
REER T, BEHERFEIEE LC DPWT X PHGF L2 & 2 BREER T 2082135 523, ILB
EERITEEANICIIA T AT U =0T, HBIEOFEOMERMEZE L B OMmRA LI
L0 THD, ZNETO DPWT OB T, AFEELF P IIAFEICBWTHEEH
DFEME, TEIEEIIIT O N, ABEEKTHIZ DPWT OFiEL LT TEIEE LSO 0 S
ITH 2L EFHALTWD, M2 THENLIE L 2508, BAROSA, I b -
Tt 10 ~30 AT 5 ILB SiZEOBUGFRARE R, 7 A 7 7/ MliZk & iz U &R 2
I ERbroTWD, (FEAL2149 A, ARG - T, BIED B HHERE
FREEMENR L COIUE, FRCHT7- 22 PRGBS AR ARH S ML BTl
R FEITHERFE BRICLR 5 BREIC DU T RFHEITIW T THERFE BRICAR 2 58 ) Z1ERT 5,
ARFEERTRNCT —7 v a vy 7EERE LERBIREZND, ZnboHii~v=a7 VAR L,
4t DPWT 13 % & oo 7o — (3 LB i A Am i o — 2> L CHERT 5 2 L A T/EL TV
Al
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3. B - RIIEXDERE
(1) FHEEBOHER
[FH 1: RdESh=-FKEILB - UFREOE R - BLtdnfER]
1) JEB) 1-1 C/P & FEFEMITH0LFEMF - ik - 9% (2018 426 H—2019 42 H)
O  ¥HATRROH] - Wik (20184F6 H)
HEETHRTSIT ATV ar bAR—MEROMNBEER LITRT T LB R ZER L.
IO AT DPWT IZHA - iz 3 L. A7 Y =7 hOMEIZO W KR I Lz,
> 7 U H DWPT ~0FiB] 201846 A 21 H
> =AU T v 7N DPWT ~DOfiH 201846 H 28 H

@ PPHSE i TA&EFri1OFH - ik (2018410 A 12 H)

PP #h v & —~—7 v h® ILB Jii L CIE% < ORI & OFERLETH Y | FEH

REF - M TEFE, Fi LAY 2 — VRO OWT, BEMRHER & o WEE - J3% A2 2018

FI10H 12 BIZFEm L, Yo7 MEZE, ILB 0%, ¥ —L~—74> > FOFFEH

FHEIZOWTHEI L, i CORKEARNE LNz, TOBROEEFEE LT TOANE

i Sz,

o hUH—)~—hy MEBOT AT 7L NSRS E R SRR TR, 1 B
L, wHTIHETHNT S

o W FHREOHIENEETH Y | B HBEHIRF I ZBIREREM B OS2 WO N ERIT 5,

e HABHE oY/ MIBWLWTEHBIN TOWIHKEFEOBERNEZETH Y,
DPWT 2§ 28R/ % 2 — L0 —I2 X D54 i TRlC £+ 5,
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FELNBRE

X 3.1 MIEFRIOHHA -HE CPPHIF—N~<—F v )

@ SRIN & O T FR1OFHI - Wik (201942 A 12 H)
SR MICEWTE, §E LIGAT O E, FEMREEE « b LEHE, 5 T A7 ¥ = — LEOFEIC D
WC, SRMENE, SR M DPWT, # OMBIFRIERIIC L, SIS A 50 L, §i Lo R&K
RGO NT, ZOBROHEBEFEHE L CLL FORDBER I,

4 AR 7 A —/NIEH OMIENL, THEE2RIEL, HEFHOZETIRKT S Z L,
THEFTIE. SR M TAE LHECEHBE LHEE2EMTETHY . TNbDO LHF LKL
ST &,

KERE 2 I %513, DPWT (ki) . EDC (A&, AR, @57 —
7zt (CFON) SFEOREERI OB DOSLH AW Z1T D

HraxeKifp e < 2 BFEHKE O 2 +43124T7 95 2

B O

&, DPWT 255717 %,

X 3.2 MLTEFRIOHMA - HE (SR M DPWT)
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2) 1EEh1-2  FH/KME ILB SHEE O EERATOFRTHRA (2018 427 H—2019 42 A)
O HEHRA
¥BEtEE, A oe 7 v a LR — N 20RO LEFTZE CRE L7 ILB ShEHEk &
FTOBIGIEA 217\, ka0 TLB B EiH 2 5% 8 L, il & - K &0 A 4 F ki
U7z, WEOFFEIIIGE T EHH L 0 EHTIRDICRE L TWD, 728, SRINOEERSGHTIL
R E 72572728 ,2019 4 1 H I ERE 2 50 L7, S HUSORIEX %X 3-3 127~ 7,
X 3-3 HIEX (PP# DPWT AH)

Prek Ieap High School

Phnom Penh e National Road No. 6 E—-Z o Province
>
Detail : Plan Layout Level at DPWT Entrance
Scale 1:120

N

.\'lm‘m"eg <
w
us EANDAL MARKET
s ; | \ J
m ,&3 . S m r

T A

Detail = Plan Liayout Level at Kamdal Market
Scale 1:350

X 3-3 HEN (PPH IrF—nA~<w—4 )
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1 . I Pa—— | k . WALE WAY WALK WAY :EE] . 'J\'.\rxw.«:' :_r:“:::
- ygmn iII P - \ e - - spa{
¥ "] ﬁ['l'“_‘ Gaden * ﬁ( Garden ‘l?ii
U CARE PHARMA ‘ S R G Siem Reap Provincial Hospital R A
TP Manhole ’n
TP Manhal i
3-3 HIEK (SR SR JKEEAT, ST8)
© BbAF T HER A
ILB #x ¥ e #ilH O L7 IR O ERHISE . BIFREEBI R & BV G 2 22k L 7=, PP #F

T === b TR JICAHEK T 0 Y 27 hTHIAKREREHE SN TEBY . 2O
BEAF T HEER BAAMFEAE L 72, SR ilE i O RO H F = B BB N A Lz, £72.
BATREERE ~ DB B0 A I, AKEEITHES 40 m—120 e, Yo7 7 A /N—r— 7 )VIEH%E
S 80 cm, AL 10 cm—40 eonDFEVERI7RIE S Th 503, FEEEOR S IS5 T/NTNT
ThdZENRMERINT,

SR I Neak Poan ZZ7Z&8 038 5 /3N Z 18 D IZHB W T, ADB $RIZ X 5 F/KE G TF
22019 FENICHIA SN D TETH S Z L DR STz, £ DS Neak Poan A2 71T —
VR = DONHIRRE SIS Z EAVHI L7729, SR I DPWT K OBILRIERS & ik
17\, SR M i LT % [@Neak Poan 227541] 7°5 [@SR M St.8] &R L7z,
ILB e CHICER L Cid, BEmidm HIRE 2 BAEREE BT~ oD P EE O FE A A C D & B D JiA,
BTN U7 R IR, BIRIERI B OB L LB WA RETH Y | PPEST v ¥ —1
~—7% v ;. SR SR IFFEHT+St8 Tid, BEAFHRRE BMREEBA B HE WV DKL, fii T4
Feht L7z,
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RiEEX Sy, CBR O E
HEERGHI AW D EHEA @ L, RETHIRICR T 2 F 0 1 B 1 7m0 O KRB H AL E
BTHY, (M 2—uyX 7oy 7 H2EEREHE TEE, Pk 194 3 A, fEENEAA
vE—a X T ay 7 EEEIN S TR 31 DOEB Y RWERSEZHREL TN,
# 31 LEER CORBEERX S LHEHERER (B0 - FM)

Xy SRR KAIERER
N7 3000 A LAk
N6 1000 LA E 3000 & A
N5 250 BLLE 1000 & AR
N4 100 BLLE 250 B A
N3 40 5L E 100 B AR
N2 15 5Ll L 40 BRI
N1 15 B A

BEfF RSB IAAT T — 4 . BUSEIZE. DPWT & OW#E R L0 REE T, S
BARI2OLEBVEELL,
X 32 HBREFEOREREEX D L MEHEREE

e B RiBEXSy | AEEREE RAHERE R ik
PP DPWT AH N4 100—250 &, H - J5a] iR
PP o ¥ —~—4 vk N4 100—250 &, H « ] B IEA
SR JwPiRl+St13 N3 40—100 & H -+ J7H B A
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3)

Intersections among Sivatha Blvd., Pokambor Ave., NR63 and PR267 (Road to BBU)
2015/1/20 (Tuesday) by SR DPWT

Surveyors

Survey Station B-2 jé

\

Secssion Volume of Heavy Vehicle

Supervisor 6 "
Surveyor
(backup)
Survey Station B-3 39
S
Survey Station C-1 ﬁ urveyors -
Surveyors 207 -

ﬁSupervisor

Survey Station C-3 228

)

ﬁ be

Survey Station C-2 g

No Direction MC LV HV

1 Right Turn 7593 2045 172
2 |Left Turn 1837 919 70
3 [Left Turn 1334 1035 40
4  [Straight Ahead 8874 3117 85
5 [Straight Ahead 7145 2304 155
6 |Right Turn 6513 1709 73
7 |Straight Ahead 5929 1985 84
8 [Right Turn 8783 2156 87
9 [Left Turn 9120 2204 110
10 |Right Turn 909 233 50
11 |Left Turn 778 155 48
12 |Straight Ahead 6846 2122 63

B3-6 SRART v/ RTURER RBREBHT—F (HE:SR DPWT 2015 %)

IEH) 1-3 M LEHEORE « AKX E=2 U 7 A Ol TiETOfS (2018 42 7 H—

2019 46 H)
O B A L uE

RS, PekMiak, ILB OFHE « 3xFHE, TRLOEEICHEILT D, JRAID [E o EEIC &
SLH, ILB OFMHE -« fxEHE, W ENCEEEDRFE LR WIz), AAROREHE TE6EIZ =L

T %,

® Road Design Standard Partl. Geometry (CAM.PW.03.101.99), 2003
® Road Design Standard Part2. Pavement (CAM.PW.03.102.99), 2003
® Road Design Standard Part3. Drainage (CAM.PW.03.103.99), 2003
® Road Sign and Marking Standard (RGN-023-02-PWRC), 2003
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® ILB ffifEaeith T2GH, (FERR 1948 3 H) . fLHEIVE N ILB S =

@ HEOBRETLYE
HENCEIT 5 KRB L OBEHI24% 5 BREE ML TSub-Decree on Control of Air Pollution
and Noise Disturbances (2000)] TRREINTW5D, TNETNDOERELHEL K 3-3, # 34

2R,
£33 VEOKRKIBHRERE (24 FEEYEY), B : mg/m3)
71 [ WHO EFN
—f{bix3FE (CO) — — 12.5
“RfezEFE (NO2) 0.10 0.2 (1 W) 0.08~0.10
“FebhiE (S02) 0.30 0.02 0.1
' (03) — 0.1 (8 FEfH) 0.1 (1 FEfH)
¢ (Pb) 0.005 — —
BVFIERLIRE (TSP) 0.33 0.25 (PM2.5 ) 0.1 (SPM)
0.5 (PM10)
Hi# : Sub-Decree on Control of Air Pollution and Noise Disturbances (2000), WHO,
A A DB S AE
K34 VEOBRETREREE (BAL: 7V dB)
Hi[X FEYE(E
R[] A J5 1R [H
P B s X 45 40 35
OBt XERE, 7R, SheR)
FEX 60 50 45
(FE, ~vvay, x7, BIT)
FAY¥ - — B R EHIX 70 65 50
FJEHXIZ & 5 /N T35 75 70 50
H AR O R E 70 70 65
(BB BT D22 /M)

HiJ& : Sub-Decree on Control of Air Pollution and Noise Disturbances (2000). A ADR
B AR

Q@ mEE=XV 7 HEZE
AREETREICERSE L 5.2 2080 H 5 FHEIL, FE@BITICHES ILB 238 AER L T2
LOTHD, ZOEOES. KE, kKK (PM10) #RET=ZV 7Ox%L+5, L
TORETREET=2V 72 E L, K35 DEEET=4Y 7 — MNMIGET 5,
o HIEHEH :ERE. IRE), R& (PM10), Z2BfEE LTPM2.5 | &R, WA b ECEk
e JWEH: eyl NEMFIZOS 1 BETSH, LR, HEGHZBRIEED T :
00—19: 00, 7235, BEMNFFIIHIEZITH/R,
o HERERT  PPESA o H—v~—2 b SRINFEPERT E 95, PP AR DPWT A i3 fae
A THY ., /B2 T CTHAY 32758 & S BRI O I [RE S D O THEE L
7200
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#3565 REET=FIV7T—F}

Location

Date Weather

Surveyor Supervisor

Air Pollusion

T ; - . I
Time PM2.5 PM10 No_ of emparature | Humidity | Noise | Vibration
Particles AQI

(ugm3) | (ugm3) | (Per/L) (F) (%) (dB) m/s2

7:00

7:30

8:00

8:30

9:00

9:30

10:00

10:30

11:00

11:30

12:00

12:30

13:00

13:30

14:00

14:30

15:00

15:30

16:00

16:30

17:00

17:30

18:00

18:30

19:00

@ BREET=FYVI7REOFEN
PP#H o X —~—2 kKO SR NIERZRT + St.8 (23T, ILB Jii RO F RO EREEE
=2V TEE S L, HERBRAZUTICRT, ILB THEET#, BER UREE=
2V TREEZFM L, FRl - FHRAEMERLY . ILB #ENSBREICE X 5B O T
S %,
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#36 REET=FJVITHRHEBR PPEAIF—N<—F v )

[FrFAE]
Location Kandal Market
Date 2018/11/7 Weather Clear
Surveyor Mr. Hin Soshea Supervisor Mr. ONO
Air Pollusion
Time PM2.5 PM10 No_ of Temparature | Humidity Noise Vibration
Particles AQI
(ug/m3) | (ug/m3) (Per/L) (F) (%) (dB) m/s2

7:00 42.1 55.3 60,125 68.0 84.0 62.0 63.0 0.0
7:30 53.6 72.2 76,530 71.0 85.0 68.0 66.0 0.0
8:00 26.2 32.0 36,530 40.0 92.0 55.0 68.0 0.0
8:30 28.0 33.3 33,192 32.0 101.0 43.0 71.0 0.0
9:00 28.2 41.4 41,605 45.0 98.0 47.0 67.3 0.0
9:30 33.5 47.1 53,950 61.0 94.0 53.0 70.0 0.0
10:00 37.4 51.1 55,409 53.0 94.0 53.0 69.7 0.0
10:30 33.9 49.3 50,475 47.0 94.0 52.0 71.4 0.0
11:00 37.5 51.1 56,119 54.0 95.0 51.0 63.5 0.0
11:30 39.1 55.3 55,829 52.0 96.0 51.0 65.1 0.0
12:00 38.7 51.2 53,350 51.0 95.0 52.0 67.5 0.0
12:30 34.5 48.6 50,248 48.0 95.0 52.0 67.3 0.0
13:00 28.1 42.7 49,582 49.0 94.0 52.0 72.8 0.0
13:30 27.5 38.2 38,255 37.0 94.0 50.0 69.0 0.0
14:00 27.8 39.0 37,322 35.0 94.0 51.0 66.8 0.0
14:30 24.8 34.1 36,184 36.0 95.0 48.0 62.4 0.0
15:00 25.9 37.2 36,869 39.0 94.0 48.0 68.1 0.0
15:30 31.9 43.8 43,686 42.0 93.0 50.0 63.3 0.0
16:00 38.6 53.7 57,791 54.0 93.0 51.0 68.7 0.0
16:30 34.2 50.6 51,301 53.0 93.0 52.0 63.2 0.0
17:00 49.6 63.9 76,882 70.0 92.0 54.0 66.3 0.0
17:30 52.3 69.0 67,993 61.0 91.0 54.0 65.2 0.0
18:00 235.7 4241 453,507 323.0 91.0 56.0 74.2 0.0
18:30 99.0 157.0| 168,936 186.0 91.0 57.0 70.2 0.0
19:00 118.7 149.7| 137,807 153.0 91.0 58.0 66.4 0.0
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®36 REET=FJVITHRHEBR PPEAIVF—N<—F v })

[FEFAE]
Location Kandal Market
Date 2019/6/4 Weather Clear
Surveyor Mr. Hin Soshea Supervisor Mr. ONO
Air Pollution

. No of Temperature | Humidity | Noise | Vibration

Time PM25 | PM10 i
Particles | AQI
(ug/m3) | (ug/m3) | (Per/L) (3] (%) (dB) m/s2

7:00 70.0 76.5| 50,412 | 61.5 86.0 61.0 53.9 0.0
7:30 79.6 90.0 | 88,596 | 64.4 88.0 62.0 60.6 0.0
8:00 59.2 49.1 | 36,345| 393 93.0 55.0 58.0 0.0
8:30 32.8 353 | 30,868 | 285 95.0 57.0 73.8 0.0
9:00 344 32.3 | 45,507 55.7 98.0 57.0 69.9 0.0
9:30 37.1 40.6 | 38,974 | 45.6 97.0 63.0 80.0 0.0
10:00 55.1 459 | 39,072 38.8 96.0 60.0 83.3 0.0
10:30 43.4 43.1| 36,672 | 323 95.0 64.0 75.5 0.0
11:00 43.1 40.0 | 55,082 63.3 98.0 60.0 72.8 0.0
11:30 42.7 48.1 | 63,837 | 48.5 98.0 63.0 54.2 0.0
12:00 71.2 66.2 | 46,328 46.5 96.0 61.0 63.2 0.0
12:30 50.3 4351 37,079 | 40.3 98.0 62.0 65.2 0.0
13:00 50.2 61.6 | 63,998 49.6 96.0 59.0 71.2 0.0
13:30 40.2 40.2 | 38,363 | 38.3 95.0 51.0 75.2 0.0
14:00 59.7 53.0 | 34,538 39.0 97.0 50.0 56.4 0.0
14:30 34.9 36.2 | 39,164 37.3 96.0 48.0 50.2 0.0
15:00 24.6 283 | 38,047| 453 96.0 49.0 80.0 0.0
15:30 42.7 46.5 37,655 30.1 96.0 47.0 64.5 0.0
16:00 49.0 46.5| 60,821 | 57.8 96.0 50.0 55.3 0.0
16:30 68.7 57.6 | 62,483 72.1 95.0 50.0 74.6 0.0
17:00 70.5 72.4 | 88335| 949 93.0 58.0 62.9 0.0
17:30 69.0 80.4 | 65,282 70.1 93.0 56.0 54.0 0.0
18:00 249.2 220.1 | 18,298 | 432.6 92.0 59.0 68.8 0.0
18:30 109.9 136.2 10,904 | 245.9 90.0 61.0 57.6 0.0
19:00 189.8 182.3 | 10,128 | 148.5 88.0 62.0 62.3 0.0
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K37 BREET=F) U 7AERE (SRINVEEEHED)

[FrrfAE]
Location SR Hospital
Date 2019/2/19 Weather Clear
Surveyor Mr. Hin Soshea Supervisor Mr. ONO
Air Pollution

. No of Temperature | Humidity | Noise | Vibration

Time PM25 | PM10 .
Particles | AQI
(ug/m3) | (ug/m3) | (Per/L) (F) (%) (dB) m/s2

7:00 201.0 260.6 | 230,678 | 204.0 82.0 60.0 59.1 0.0
7:30 148.2 212.4 | 223,954 | 202.0 85.0 58.0 66.7 0.0
8:00 137.3 1845 | 191,425 | 175.0 88.0 54.0 63.8 0.0
8:30 124.2 168.0 | 171,439 | 162.0 88.0 55.0 65.3 0.0
9:00 82.7 119.5| 133,154 | 119.0 91.0 52.0 66.0 0.0
9:30 1135 146.7 | 157,078 | 125.0 94.0 48.0 70.0 0.0
10:00 83.3 114.6 | 119,535 | 107.0 94.0 47.0 67.4 0.0
10:30 84.4 121.8 | 127,200 | 115.0 95.0 46.0 74.3 0.0
11:00 76.8 108.3 | 113,079 | 104.0 101.0 39.0 63.1 0.0
11:30 64.8 90.8| 95,570 89.0 98.0 39.0 64.1 0.0
12:00 45.9 64.1| 65,019 63.0 100.0 36.0 58.9 0.0
12:30 65.1 99.0| 88,985 71.0 101.0 34.0 54.4 0.0
13:00 40.9 53.1| 53,334 53.0 103.0 27.0 60.7 0.0
13:30 39.2 514 | 54,341 52.0 104.0 32.0 61.0 0.0
14:00 20.6 33.9| 32484 28.0 100.0 29.0 70.0 0.0
14:30 24.0 33.2| 34,641 33.0 99.0 31.0 72.7 0.0
15:00 43.7 77.8 76,458 77.0 97.0 36.0 63.2 0.0
15:30 49.4 71.1| 77,933 75.0 98.0 38.0 61.4 0.0
16:00 42.2 56.7 | 60,948 70.0 97.0 38.0 75.1 0.0
16:30 73.7 103.6 | 95,489 68.0 97.0 37.0 71.7 0.0
17:00 38.7 54.3 | 146,005 11.0 97.0 38.0 67.3 0.0
17:30 49.4 75.3| 82,505 83.0 96.0 42.0 71.0 0.0
18:00 107.1 114.8 | 116,049 | 105.0 94.0 44.0 66.3 0.0
18:30 125.2 169.1 | 180,769 | 159.0 93.0 47.0 63.7 0.0
19:00 201.9 369.1 | 425,674 | 343.0 93.0 49.0 66.7 0.0
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K37 BREET=F) U 7AERE (SRINVEEEHED)

[F&HAE]
Location SR Hospital
Date 2019/6/18 Weather Clear
Surveyor Mr. Hin Soshea Supervisor Mr. KON
Air Pollution

. No of Temperature | Humidity | Noise | Vibration

Time PM25 | PM10 i
Particles | AQI
(ug/m3) | (ug/m3) | (Per/L) (3] (%) (dB) m/s2

7:00 181.9 188.5 | 225,603 | 201.8 86.0 65.0 76.4 0.0
7:30 190.9 234.6 | 257,649 | 280.7 86.0 65.0 64.7 0.0
8:00 137.7 134.8 | 133,097 | 130.8 89.0 66.0 78.4 0.0
8:30 125.5 87.4| 169,787 | 173.5 88.0 66.0 70.3 0.0
9:00 111.2 91.8 | 137,489 | 114.8 94.0 56.0 74.4 0.0
9:30 96.8 91.8 | 182,864 | 149.4 98.0 47.0 58.4 0.0
10:00 111.6 115.0 | 153,573 | 140.2 96.0 49.0 74.8 0.0
10:30 70.8 70.4 | 115,963 | 126.2 98.0 45.0 65.0 0.0
11:00 80.1 7541 97,017 71.1 101.0 45.0 78.5 0.0
11:30 80.2 83.9 | 100,271 | 92.6 101.0 38.0 58.9 0.0
12:00 50.7 82.4 | 91,838 99.4 101.0 39.0 62.6 0.0
12:30 70.1 63.3 | 100,267 | 64.3 102.0 32.0 78.7 0.0
13:00 41.8 47.6 | 52,953 43.0 104.0 29.0 64.7 0.0
13:30 30.6 540 | 41,574| 375 104.0 33.0 52.6 0.0
14:00 32.7 52.3 | 44,286 38.6 101.0 31.0 60.7 0.0
14:30 20.3 429 | 29,135 29.0 102.0 33.0 61.1 0.0
15:00 33.3 38.7| 53,312 589 100.0 42.0 64.6 0.0
15:30 57.7 79.5 79,071 65.6 102.0 43.0 85.6 0.0
16:00 51.1 60.8 | 50,464 | 63.5 100.0 46.0 54.8 0.0
16:30 97.1 99.6 | 112,971 83.4 100.0 45.0 69.1 0.0
17:00 66.9 65.9 | 190,627 | 15.9 98.0 46.0 57.9 0.0
17:30 47.0 49.0 | 66,657 53.5 96.0 48.0 58.6 0.0
18:00 135.5 180.0 | 142,008 | 151.7 96.0 53.0 65.3 0.0
18:30 135.5 221.1 | 166,770 | 130.8 95.0 51.0 77.3 0.0
19:00 119.2 280.8 | 373,163 | 264.4 96.0 53.0 49.5 0.0
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KEIEG: (PM10) K& OWRE OFRTF% O HEEHR %2 DL FICRT,

KEVGGDEEEIL PP #, SR & HITHAD LD, ILB DR LEZ HNDLH, HE
WAEOEMEBER L REWNEEZEZOND, BEIZOW T PP A CIEHE . SR INTIHHE
MENIFERTH LN, TOEEITNIV, B TOZELEND, BT O EERILHE O
TUVUHELEEREETHY, ILB i LOEEIIZEA LW EZZOND, RBRKIGR
ITHEEETICHE D IO OEERIGTH Y . ZORENS PM10 Z#Eigkig L 3%,
PM2.5 1%, L VMBS Z RIS L LR EEAETH D,

#38 BRET=FY VITRAEER [K&KHELR. B3SO ILB i LAi# 0 k]

Air Pollution PM10(ug/m3) Noise (dB)

Time PP SR Time PP SR
before | after | before | after before | after | before | after
7:00 553 | 76.5| 260.6 | 188.5 7:00 63.0| 539| 59.1| 764
7:30 72.2 90.0 | 212.4 | 234.6 7:30 66.0 60.6 66.7 64.7
8:00 320 | 49.1| 184.5| 134.8 8:00 68.0| 58.0| 63.8| 784
8:30 333 353 | 168.0 87.4 8:30 71.0 73.8 65.3 70.3
9:00 414 323 119.5| 91.8 9:00 673 699 | 66.0| 744
9:30 47.1 40.6 | 146.7 91.8 9:30 70.0 80.0 70.0 58.4
10:00 51.1| 459 | 114.6 | 115.0 10:00 69.7| 833 | 674 | 748
10:30 49.3 43.1 | 121.8 70.4 10:30 714 755 74.3 65.0
11:00 51.1| 40.0| 1083 | 754 11:00 63.5| 72.8| 63.1| 785
11:30 553 48.1 90.8 83.9 11:30 65.1 54.2 64.1 58.9
12:00 512 662 | 64.1| 824 12:00 675 632| 589 62.6
12:30 48.6 | 43.5 99.0 | 633 12:30 67.3 65.2 54.4 78.7
13:00 42.7 61.6 53.1 47.6 13:00 72.8 71.2 60.7 64.7
13:30 382 | 40.2| 514 54.0 13:30 69.0 | 752 | 61.0| 52.6
14:00 39.0 53.0 33.9 52.3 14:00 66.8 56.4 70.0 60.7
14:30 341 | 362 | 332| 429 14:30 624 | 502 | 727 61.1
15:00 37.2 28.3 77.8 38.7 15:00 68.1 80.0 63.2 64.6
15:30 438 | 465 | 71.1| 795 15:30 633 | 645| 614 856
16:00 53.7 | 46.5 56.7 60.8 16:00 68.7 553 75.1 54.8
16:30 50.6 | 57.6| 103.6 | 99.6 16:30 632 | 746 | T7.7| 69.1
17:00 63.9 72.4 54.3 65.9 17:00 66.3 62.9 67.3 57.9
17:30 69.0| 804 | 753 | 49.0 17:30 652 | 54.0| 71.0| 58.6
18:00 424.1 | 220.1 | 114.8 | 180.0 18:00 74.2 68.8 66.3 65.3
18:30 157.0 | 136.2 | 169.1 | 221.1 18:30 702 | 57.6| 63.7| 713
19:00 149.7 | 1823 | 369.1 | 280.8 19:00 66.4 | 623 | 66.7| 49.5
Min 32.0 28.3 33.2 38.7 Min 62.4 50.2 54.4 52.6
Max 424.1 | 220.1 | 260.6 | 234.6 Max 742 | 833 | 777 | 85.6
Average 684 | 62.1| 107.7| 96.3 Average 67.5| 65.9 66.0 | 67.2
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4) EEh 1-4 fETHORFB L OEE (2018427 A—201941 H)
@ ILB ‘Visks
AW O EH & K 3-7 12T,

Prck Leap High School

DISCRIPTION ‘ QUANTITY UNIT

Total area A 104.8 m’
| ¥ Boarder Block
Boarder block length U 278 m 2 P —
| *\»
Y
Gutter length 1 ‘ 0 m §§\
2 Inter locking
Congerele Curb ‘ 15.79 m
<
2 2 .' X
» 15790 B
‘Concrete curb :
Phnom Penh s National Road No. 6 »% Province

9500

S
Ceta’l : Plon Layout Road at DPWT Entrance
Scale 1:120

3-7 ILB VHEFHER (PP# DPWT AQ)

DISURIPLION QUANLLIY | UNIL
Tomlarm A 7678 ar’

Tinacder biock length T 301.2 w

st length L

DXO-PIPE length 1 470 m
OB arwA @92 |w
KANDAL MARKET el

Tnfer Tocking

Fxeating Main hale Boarder Hlack

e
Y
| A AR A A
s emisy | A A A NATNAT: A
oL __ \% % ,x.fhé %
2 OGS
3 R
.
L 3
—— .- ‘Existing Muin hole Boarder Block | Lxisting Main hole/ Inter locks Lasling bain bole
{ Existing: Misin hol ok
Detail @ Plon Loyoul Rood Kandal Markel
Scale .. 1; 350 s -

it sre

R PPHA LV F—N~v—T v 1)

3-7 ILB ¥ FiE
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30, 0 | Di‘ﬂ i pEn
e WALK WaAY Baga s WATEWAY Bk Tel
4000
+ - + +
]
T
1200

Lt tida T car b ke T e

= .
i E e, e -
o . . + * - - e
WALE WAY * ﬁ - Baga s Bada Uy WALE WAY Bmtavar S Lay Fowwnieh Bata Ly

LICARE PITARMA Siem Reap Gate

S1em Reap Provincial Hospital

o0 | | 260D | | 1310 |

™ ™ - 500 ™ 500 ™

w0 Gutter and New Manbole Plan La
Seale: 14250

a0z

X 3-7 ILB FmatEME (SRM  mEeai, St13)

@ ILB 7¥A1 ik
FHETEFO ILB 79 A » Gt & LA PSR PP#D v 5—/b~—7r b SR NFREEAT -
St13 TiF. ILB &\ CTHIBMANECH RARE O~ —F 7% ILB D@7 o » THs L

TW5,
1 | &T%Q ”{:

!
06 : s e
— B S
o0 =
o) fod E
; | r
L ' 1] ]
=
| | I |
| 5790

B 3-8 ILB ¥ —FHEK (PP# DPWT AH)
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3534

3420 ‘ _

@ LG (2R
MMLB % st T2E5H, Ak 19 4 3 H | fﬁil(i]\ ILB &tz T, ZZlE Xy,
SRt m MR, At CBR, BEHHIREIC, S E 2 2 CFRE - BEANEAT 27 7 v
MEGW THET 5 L S ICHERIFES Ta 2K 3-6 D LBV IEHELL TV 5,

39 NEFEMBEE (Ta) (B 90%FH, BAL : cm)

mE | AEmE KREAEE - X&t CBR (Zo)\ xR -
N VAN
2= (B8R - FH) 104 | 204 | 104 | 204 | 104 | 204
N7 3000 &Lk 45 50 41 46 37 41
N6 1000 524 E 3000 Ak | 35 39 32 36 28 32
N5 250 5 LA E 1000 AR 26 29 24 26 21 23
N4 100 BLL L 250 AR 19 21 18 20 16 17
N3 40 5L E 100 BT 15 17 14 15 12 13
N2 15 BLLE 40 BARTH 12 13 11 12 10 11
N1 15 5 AT 9 10 9 10 8 9

HENZF T 2 BEF OE KR EHESR . DPWT W Ofk R 2 12, PP A OB ITEF CBR=
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3 (b HAESSEVESE) . SR INOBSGITEGET CBR=5 & L, &GHIRITET 10 F£& L
<o [TLB Sk et T30 ) 12 & 2 BSR4 JE O fie/NE & BB O SRl AR 5 &2 TV T

BHEATE O MBEE A 3RE LT,
% 3-10 &Gt OB EME

i B e 2 HEOLEE (i)

=ruAA X B X B

- BX B

HER T sy | mk | PR wm | we | e | 777w
PP DPWT N4 100-250 3 10 4 100 20 0 300
PP Kandal N4 100-250 3 10 4 100 20 50 150
SR | Hospital St13 N3 100-250 5 10 - 100 20 0 250

PhnomPenh DPWT
TR Kandal Market

CBR=3, N5(TA>26)
TA=26.1

ILB 100 mumn

Sand 20 mm

Geotextile
Asphalt (>3.34kn)
0 mum

M-30

(Modify CBR>80'

150 mm

Siem Reap Hospital

o o o fw

|
o ..P
5.
|

Sand 20 mm
Geotextile

(Modify CBR>80%) 5

l

l
M-30 @S

I

|

|

% 3-9 ILB &fEaRst
A L7 CBR % MeiR4 2 729, ILB B35l LRI 8 B i H| 4 12 B R CBR i % 32
fiL7, PPEH X —~—4 > @ CBR{E iﬂ?tfﬂ 5.4, SR MIERERT - St8 %344 13.8
TH ., RE L CBRELL E T 722 IR TREE DS e S iz,

# 3-11 i CBR FAERER

i T35 7T 1EH | 2RE | 3[FH 1)
PP#371» Z—v~—"r > b 5.5 6.3 4.5 5.4
SR MBS vEA 17.1 26.0 17.7 20.3
SR MNELY M 5.7 9.0 — 7.3
SR INBLG A 13.8
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@ i TEE A
CNETOFHERG 7 A ikt MitERet 2 E A T, BRe¥ TGS a2
— MU EEE R L,

#3-12 arrV— MNUGKERE

FEABH

5) 1&H®E) 1-56 FHEHIEOME (2018 428 H—20194F 1 A)

O =7V — ML - BB O
Bt TS 27 ILB, %, AR 7 ey 7%oar 7 ) — MG, KNEZ77 v 70
AR TT TGS 5, BlGE T, Bithay N7 7 X —~OBIMBEEFETHEMEL .,
Kt 77 v 7t s 2a0 7 ) — MURDSNOFEHM, 1, AT %R L A VEITHM
ay b7 7 X —PREHKEIRTWERELHE T2 b OEET 5,

©® ILB »f#liE

ILB o#l&E HiEiL, 3HE. B, A, BAEO 4SO TRETEBIND, & TROHH L
IR B E %X 3-10 |2/~ 7,
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Wi

T 1

FrRrO# R

AL MBS, M
BHF. k. AE #l5E2
AR A ET D, B
% OMEEZ L b
o RT — Tl
WZBEAT S,

MBI SR

BN SR & e
ALERICHRATR . TRSH -
RELETT O,

TH&3

e~ D $
A IRENC &
B i & &

BN S iz
MBI L, B 7R
i & G- 2 i o0 & 8
%o T D% BN 2
T

T4

L DA

TR/ B BB iR 1% |
KA BERELEE 24 B
ML BT 9,
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X 8-10 ILB ORIERI
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@ #HEki#E (Silent Gutter, Do-Gutter), ~ » 7x—/ /Lol
PokiEoRGE S  FHE, B A, BEO 4 OTETEmIND,

THE1

FrEl DR

AN, KA, M
BH. K. AE A0
T A FHET D, B
% OMEEZ )L b
o T — THEEL
WZBEAT S,

TFE 2

B DRI

BN ST MR & e
ALBRICHRATR . TRSH -
REZAT O,

SR A RO E L
Bz 7 ) — R
I HiAte,

T4

iR i

FRE B R Ui,
24 WpHAEAE L, i
B

FEABR

X 8-11 I OBRIERIL
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@ 1ILB - HEKigOR iR
LB #fiZsa et TEMEH) T 313 IRTimESABNED bhTns, i L7 ILB #
A OW T, BFSREEIC DWW O L7oRE R, 7 5.61Mpa TH Y | fnEHIME (5.0Mpa)
PIETH D Z ERMER SN,
# 3-13 ILB OSEHK

FELNBRE

3-12 BLE L/ ILB OMERERI LR (HTHE)
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£, BOE LPKIE, v R — oW TORREZ TR L, 57 R S
TWD Z ENHER S LTz,

FEABH

3-13 HELEPKE, v~ RNV ORERER

6) 15E) 1-6 i Lo EEE (2018 4 10 H—2019 45 H)
a 7 )=  MULNIKMNE T T v 7O R YT TG L, BMERE TR L
oy T 7 X —CRMT A CHRG T U, Bk DRI, BERAENE &5 H
WL S, MR B ARNEINE LB O HETHEM L,

O PP # DPWT AL O T & & H
DPWT AC O8I, 201849 A 15 HIZET L, 10 A 1 BICTHEZE T, HAAENE
ICEDRAEZFERM L, HTOMLRZE, MEAERHY, 10 A 2 HIZFE L LHEEITV,
FfAA 10 A 2 BICEE LS T Lz, BUFHETIE, 9 A 156 HA T, 9 A 30 HD5ERk (fk
BEHROFELETED) THoE, 9H 15 HOEKIEHIFF O KEEIIEF T, Ak
5 TEHEHRWr, JE AR EVREIC L D ILB HEREEOM R, i T HEIX 15 H)vb 2

43




H@Eéﬂ 17 chvg;)of:o

e ——
19.09.2018 12:56

B 3-14 PP # DPWT A K O TR
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LUF T TR AR (RS S 7 2 TARRBEAT & FE LEOEEZ R,

BER7 oy 7 EORMNAKE N WA DTy 7 HINE N,
G EZE ! fE% !

3-15 PP #3 DPWT A O O##ER: & FE L% ORI
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LIFIZ PP #f DPWT A L THRFOFECER S F 24, SIGMHIRTOBRMR A, S5 T
DR B DTG HE VN EETH Y | A% O LRSS T 5,

FEABH
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@ PP#HH L H—N~—rl >y Ol & EF

o —~—2y RORTIX, 2018 4F 11 A 12 HIZAE T L, 201941 A 11 HIC T
SET L7z, LRI YPEIm ERY 90 HIETh oz, Ho X —~—2 v N T, HEK
WaskE L, JICA 7u v =7 b Tl SN TBEFEO RBYKE (289 5, BGHER ORE
B BEFHEKEICIZ L DI INGEE > TEY ., DPWT OFR > FHAZIGH L TR Z A
DL, v rh—, KEPEOKEDERZIT-72, LrL, IRV ORSTHET
FHESTNDEBZ LN, TIRE - EMEZIToTH, MARITITITIDFEELRITH
%o ZD7= PP DPWT IZ%F LT~ v AR—/L 723 T2 < L KA o 0 2254 2 €
LT,

Compaction M-30 Cutting Pavement Road

Installation new manhole

Casting cocrete new manhole for finishing level
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Install ile, sand with

Installation interlocking block

8-17 PP#EAH v X —N~—4 v b O TR

v o ': .» \A\_" : ¥ .
| S o i .

X 3-18 PP&H W v ¥ —N~—4r v NEFHEAS DER
@ SR JMFEFERT, St13 Ol T. & & EE
SR JNJFEFERT, St.8 Ofii Ti%, 201843 A 1 HIZAEHF T L, 201945 H 31 HIZTHFET L
7oo BUGHERORER, BEFHEKREICIZZ < OTINGE T E->TEY, DPWT OFR Y T HEIE
AL TEHKE, <~ h—, BEYEKED 2 0%, WEREiT-72, SR DPWT (2%
L CIEHKE O BB e iR AR L=, 7238 SR TIE, ADB &4 L0 FAKNLELE &
THLEERES TAREFR LEE2EP Th b, o, v AN v—F 7 DH
AL TWD, fEND T INE A, #IFHKREOWRNNESERNTHZ L
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7) IEE)1-7 M LETOREEZE =2 U 7 L, Bl S A Heigg - 4387 (2018 45 10 H—2020
F1H)
O ®=XJ T —F

BTS2 T, EMMICESGME, S COBMIBRMELFZML, E=% Y 7 &k
WZHERE L TW5, MRT2HEEIL, DEBIEN, BZE, SEAME, BfioR23 Y . B
O, Ty 7 O - BEE, BKETH D, E=X ) U TRERIE. UTFTOE=4) v
Jo—bERERLCRE L, /7. BEMICODDbAERD 25AF,. T=4 ) 7
KRR Ry F o THOWEEITO) DO LT 5,
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3-20 ILBEL#OMREHE=F) 7 —}

OMRA A 2 —0v ¥ 770z H b EBEZZVIITO—F

%% P xR fE
! TR AT I
82 3 B R
4 F v 7 IHH T=F Y U TRER R A=
ILB DE bt

(255

wr

ST A

HHIDJLH Y

H Hid D3

vy 7 O

a7 OERE

Ty 7 DFEKE

Z Dt

BHowyr | BE

U Bl e

< AR—L | M
DO-/3A 7 ExH
Sl

5L ORR
PR
£ DA

HAE O T

@ PP#SDPWT AOE=% Y > 7 HER
INETOMLEDE=ZY » 7FERN G, THHIWDORA || TTLB £ OEEFE, BEFEIZL D
L] OETOMENRD L0, BELSLOFP TH VK& 2RBEIXR, DHENET 27 7
Ju hEHEETH 0 BRI SICEIZER I ISR DR T 2 BIG03 B b7z 23, ILB Jii T2 1%,
FERREC S KDY ILB 2 U, BRI KSR S, ILB ISR YT 5 B80T
W pot,
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(B e L A b S A G L e OMURA Interlocking Block Froject Maintcunuce Monitoriug Skeet
Lacatinn I‘.:’ DPWT Entrance Weather Clear Locarion | DPWT Weather | Clear
Dap. |3 0ebor 018 Time | 11:00 e Daw | 20181120 lime | 11:30AM
L_Enginger. | Sid Soc —Z - Supervisor | ONO ,M i = Engincer | Hin Sochea Supervisor | Mr. ONO
Erodbey Sheckiitome: (™ Moitodng Resilts Product Cheek Items itoring Results Remurks, Picture
Wb, |Bm Ak ILE | Rut Gual
Difference in | oK Difference in level | Good
Subsidence | OK Subsidence Cuod
Flatness | OK Flamess Goaod
Joint Spread | OK Joint spread Good
Jointsand | Nood marosand Quilet af joint sand | Good
Block damage  OK Block damage Geod
Black abrasicn _OK Block abrasion Surfuce wear
Permeahility  ere.  OK Lading uf (he surface
of ke block Permeability  cte. | Good
Oihers - of the bluck
Boarder | Dilference in level | OK Others Good
Blnck Subsidence OK | Bourder | Difference in level | Guod
Flatness 0K Block Subsidence Good
U-Shape | Joint OK I latness Goeod
Gutter | Slope B U-Shape | Joint Good
NO-Pipe | Damage OK Gurer | Slope Geod
Draining - NOPipe | Pymuge Geod
Manhale | (yhers 2 Draining Good
Repair | Need spreud sund Mualole | Otters Geod
Necessity Review malerial, ageregale
Repair Confinuation of mixing
Conduct | Spread sand Nevessity
Repair
Conduct | No need
o Repair
OMURA Iuterlocking Bluck Project Muintenance Monitoring Sheet - OMUI_IA Inteviocking Block Frojext S Steet
(oreeior=| PP.DPWT Entrance || Avcaihicr | Cloar Location | P’ DPWT Entrance Weather Clear
Dule | 199122018 Tane | 1lum Dawe | 30%/12:2018 SEimei | 14:00
Fagincer | Hin Sachea Supervisor | ONO Masazumi Engineer | Hin Sochea Supervisor ONO M
Bradiatal iR amy Monitoring Remarks, Picture Product | Check ltems Monitoring Remarks. Picture
Results | Results
RIS Kut OK LR Rut OK
Difference  in [ OK Difference in | OK
Jevel level
Subsidence OK Subsidence 0K
Flutness OK Tlatness 0K
Jont ;vrc'a‘d - Ok Jaint spread OK
Qutler of joint | OK o
e Outlet of joint | OK
Block damage | OK said
Block abrasion | OK ‘?'“‘“ dafagesi|: OK
Termeability | OK Bluck 0K
elc. cof e abrasion
block Permeabilicy | OK
Others - ele.  of  the
Boarder | Difterence  in | OK block
Rlock | Tevel Others =
Subsacnc il OK = Boarder | Difference in | OK
L‘-.Shnpe 1lutness OK Block level
D([::n::‘c ::::: ?K Subsidence OK
U-Shape | Flatness OK
Damage OK Gut -
Mathole [raining - (i ncf Joint OK
Orhos ; DO-Pipe | Slope -
Repoic | ok Damage OK
Neeessity Mashole | Deaining i
Others -
Conduct | vk Repuir | ok
Repar Necessity
Conduet | ok
Repair

X 8-22 ILBELOE=%Y IR (PP#DPWT AQ)
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@ PP# AL A —~—lry hE=HY TR

N B —N~—ry NCOE=HY 7 ClE, i LE#%2»DHEG ILB OXREGILNE L
KL TH D, ACILB OH, >V BEIRM ILB ~O A5 % 5l L, 08 % ki aic £
=H VTR TH D, AANET A7 70 MlEETH Y | BERKRS IZEEER I K3
T 2BEN 007208, ILB Ji L&IEL, BRI CHMZK2Y ILB A @i L, BRI IR
W E4v 5 . FERR AV T 6 ILB 2 HMNEICAK DN AL, BT O UK 65K 02 F
EREW, 72720, JEKREARFICTINGEZ Y., MABNENZD, SHICHERMIELL 2
0. vrAR—L - EORELL ERENISEE T 5 &~ R — VI bRAKRB RS 5, 2
AT Yz N TR TE A JICA HBE 7 0 ¥ = 7 M TR S T kA
DEW - AR 2R MERFE PRI OFTEE) PEHEETH D,

OMURA Interlocking Block Project Maintenance Monitoring Sheet - MRS e bocking BRI Exp ey - o
Location [ Kandal Market Weather Clear Location+ | Kandal Market- Weather | Rain-
Date | 26"/03/2019 Time 15 : 00 Datec | 17th July 2019+ Time~ 15:00¢
Engineer | Hin Sochea Supervisor KON Hiroya = = o z
Product | Check Items Monitoring Remarks, Picture ~ | Mr. Yabusame from Omura« Contractors
Results Products Check Items~ Results- Remarks, Picture~
ILB Rut OK s 3
- ILB- Rut: OK+ 2
Difference in | OK y \ o
level Difference in leveld| OK< .
Subsidence OK Subsidences OK+
Flatness OK e
Jointspread | OK Flamess~ Abit in between U-shape~ o ©
Outlet of joint | OK Joint Spread+ OK+
sand = T =
Block damage | OK Joitsands OK
Block abrasion | OK
Permeability | OK Block damages OK«
etc. of the
block z X
Others Block abrasions | OK« 1
Permeability etc. | OK« 5
of the block~ ,
Others+ Flood during heavy rain.«
¢ Water go away after 10
Boarder | Differencein | OK . minutes.©
Block | level f Boarder | Differenceinlevels| OK+
Subsidence OK -
U-Shape | Flatness OK Blockv | Subsidences OFy
Gutter | Joint OK L Flamess« OK+
DO-Pipe | Slope - U-sh -
-Shape %) v
Daane oK P Joint. OK:
Manhole | Draining - Gutter- | slopes OKv
Others DO-Pipe+ Damage. OK+
Repair | ok ) ] B ) Draining~ OK~
Necessity ole Others. y After 30 minutess
Conduct | ok ~ ~ - —
Repair Repair Observation during raining seasons
Necessity+
Conduct
Repairv
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ORURA Interlocking Block Project Mail Munitering Sheet

Locution  Kancal Mariet Weather Clear
Mt EORNIEAE] | Tims 1100
Engineer  Eung Ilin Seeles Supervisor Eung OINCH
Pruducl Check Tlems Munitoring Resulls Teemurks. Piclurs
ILE Rut Ok
Ditfgrence in level 0K
Subsidence 0.4
Flatnes 819
Joint spread 1K
Cilet ol joinl sand  OK
Lilock damuge OK
Elock abrasion (318

Permeability cre. off Much oil on ILE surface in
the blnck front of Bike repair Shop
Crhers Whire Color ILR heeame dirt

Boarder  Differonce inlevel 0K

Elack Subsidence QK
Flatngas 819
U-Shupe  Jaint %134
Gulter Slope OK
DH-Pipe Dumuges K
Draining [S] 8
Manhole  (yhers 0K
Repair Nu e
Neeessity
Conduct
Repair

X322 ILBHEIDE=FY VIR PPHEAI VX —N~—4 v )

X 3-23 RETFAEDIRIL

@ SRMIFEFERTOE=4 1 o ZHE R
INFEFTOE=HY T N5 ILB « HEKEIZOWTUIRBEZR VA, ~ o lm— L bR N
THMENRAE LT, 20RO L —F o THED~ L R— Ul hHEERE Uz, AR
IZBIT 2R L LTI, BENER THIEREREICIRKDBEE T 28T R R otz
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OMURA Interlocking Block Project } ing Sheet. OMURA Titerlocking Block Project Maintenance Monitoring Sheet
Location | St. 8 in front of SR hospital. Weather- Rain (2%4), Fine (374). 1 Luention | 3K Hosipiial Waather Clear
Date- | 2nd & 3rd July 2019- Time: | 22:00, 14:00- . Daie | 20195 16 Time 900
Inspector- | Mr. Kon from Omura- Contractor- E | Lmydueer | Lo Lin Soches Superviser L OMN0
Product: Check Items- Results- Producr Cheek Tems “danitering Resols Rermarks, Memre
ILB> | Rut OK e | Ru LIC
Difference in leveld] OK. Tiffercnes in level | OK
Subsidence LI
i IR Flaincss 218
Flatoess: OK. )
e T S Dt Joint spread UK
Jon Sprand) oh Oulet ol juinl sand | OF
Joint sand. OK Rlock dumage OK
: Tilock ubrasion O
Block dunaget | OKs Permaalsility ete. of | 0K
Block abrasion- OK. the hlack
Oihers
Permeability etc. | OK.
of the block-
Others.
Bourder Lufterence w level | QK
Boarder | Difference inlevels| OK- Blnck Bulbsidence eIl
Block | Subsidence- OK. _ Hlothess LK
’ Flatness. OK. ! Jr-:‘lt\;r:c i‘::i :::I:
U-Shape | Joint. OK. Y
Gutter ["Siope O DO-Fips | Domage Bluck io the cener of nad |
DO-Pipe- Daiiegs o b daazriagend
: Manhale | Braining [$1:4
S e o Others
¢ | Others: Repair Nead
Repair | None- Neceasiry
Necessity.
$ Conduzl | Mortal Repuir bes been arnmped.
Conduct | « Hepair
Repair

324 ILBHEIOE=FV IR (SRM

JRBERI)

® E=FV BRI DMEFFEHREDHOERE PPH A ¥ —NL~—r > )

i LI, HEILB ~OT7 A7 7 )V hOMENR L, KEOBEGEAER LTy %
TERR L. B0 EE L2 Em L, LrL, AERNOT 27 70 FOBEDOES ) D,
BRI EEEFNTND, 7TAT7 70 MR ILB REICAET H & EHmNP A E Y LK
PR TIZ O3 5, BEEMFERE S, v U BHIZRG L2 ILBIC L > TT A7 7L K
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1. BACKGROUND

Flooding damage during the rainy season has a great influence on residents' living environment and
economic activities in Cambodia. Efforts to rehabilitate and maintain the city road have been
implemented by national budget. Although the maintenance and repairing works against the
damage of roads, such as flooding damage, have been done by the Provincial Department of Public
Works and Transport (DPWT), the works cannot be responded on time due to the lack of the
budget, personnel and the equipment. Such situation causes the obstruction of safety traffic and

frequent traffic accidents.

Based on this background, JICA has approved the proposal of Verification Survey with the Private
Sector for Disseminating Japanese Technologies for Contribution to Flood protection of City and
Pedestrian Street by Utilizing the Characteristics of the Permeable ILB Pavement from Omura

Ceratec Co., Ltd. (Company) to verify the following main point of achievement.

Company has been tackling the same problems in Japan for long time. Company assumes that its
product and technology, such as characteristics of the permeable ILB pavement, may contribute to

solve the above problems in Cambodia, too.

Through this survey and trial construction, Company aims to find the way of production of this
material in Cambodia and reduction of maintenance cost for the city roads. The characteristic of the
product is that the water-permeable interlocking block (ILB) makes it possible to secure a city
roads and pedestrian space that is safe at the time of rain and has excellent landscape. Furthermore,

thanks to reusable block paving, road construction cost can be reduced in new urban planning.

=

Figure 1 Situation of Kandal Market before the Project

2. OUTLINE OF THE SURVEY

2.1 Purpose

The Feasibility Survey is conducted to examine the potential use of Japanese companies’ products
and technologies for Japanese ODA projects. The scope of the survey includes network building

and information gathering to develop ODA projects.

In order to reduce the damage due to water flood during rainy season, Omura Ceratec Co., Ltd.
verifies the effectiveness and advantage of the pavement method, by using Permeable ILB
integrated with U-shaped drain and also examines the issues concerning to the dissemination of the

pavement method in Cambodia.



The project has following three outputs

e OQutputl : Verification of the effectiveness and advantage of local produced Permeable ILB

and U-shaped drain.

e Output2 : Sharing the technical knowledge and product futures of ILB with DPWT.

e OQutput3 : Preparation of business plan using proposed product based on current road

condition, needs of Permeable ILB pavement and future road development plan.

2.2 Activities

Activities conducted under each output were as follows.

Outputl : Verification of the effectiveness and advantage of local produced Permeable ILB and U-shaped

implementation of project.

drain.
1-1 : To coordinate and discuss with | ®  Explanation of work plan to C /P
counter parts about the

1-2 : To survey and decide the
location of pilot project.

Arrangement of current survey items on road pavement
Study items of natural environmental surveys. Decide air
pollution noise, vibration for environmental survey before
and after construction
Conduct topographical
surveys, etc.

The topographical survey results were used for detailed
design. The information of Underground buried objects were
found to be inadequate using existing materials alone, and it
was necessary to confirm with the staff of related
organizations during construction.

survey, underground facilities

1-3 : To prepare the construction plan
and survey the current design
standard and technical standard in
MPWT.

Examination of quality plan, safety plan, schedule,
construction plan, management system

Reorganization of ILB pavement construction laws

1-4 : To design and estimate the cost.

Conducting on-site CBR tests CBR values were ranged
from 3 to 5, and this values were used in pavement design to
determine roadbed thickness.

Design and estimation of ILB pavement at PP and SR
construction sites

1-5 : To confirm the procurement of
material and equipment.

Organize Japan and Cambodia local procurement items
Preparation of tax exemption documents for goods procured
in Japan

1-6 : To construct and maintain the
ILB pavement.

Consultation with DPWT on ILB construction plans. It
was confirmed that the regulation of road traffic due to ILB
construction should be minimized and the importance of
regular cleaning of existing drainage facilities by DPWT
Consultation with stakeholders of drainage facilities. ~ ILB
pavement was confirmed to contribute to the improvement of
the urban environment, and it was promised that roadside
residents and market managers would cooperate with the
construction.

Implementation and management of ILB construction by
local construction companies

1-7 : To monitor the condition of pilot
project regularly and analyze local
compatibility.

Organize monitoring items. The monitoring items were
rutting, steps, flatness, joint expansion, joint sand outflow,
block breakage/ wear, and water permeability.

Quantitative analysis of flatness, durability and visibility.

2




From the monitoring results after construction, it
was confirmed that there were some problems such
as "reduction of joint sand" and "wear on the ILB
surface and discoloration due to abrasion", but there
was no major problem within the range of aging.
Monitoring of natural environmental conditions such as air
pollution.  From the comparative evaluation before and
after, it was confirmed that there was no significant change
in air pollution, noise and vibration, and that the impact of
ILB pavement on the environment was negligible.

1-8 : To analyze the comparison
between ILB pavement and the other
type of pavement.

Comparative analysis of ILB pavement and asphalt /
concrete pavement. ILB pavement was found to be superior
to other pavements in flatness, runnability, service life, LCC,
aesthetics, and maintenance / repair.

1-9 : To estimate the unit cost per m2
and prepare the construction manual
for ILB pavement.

Examination of superiority of ILB construction according to
geology and traffic environment. The unit price of ILB
pavement was found to have a significant effect on
the type of roadbed construction and pavement
thickness.

Calculation of construction unit price for ILB pavement

1-10 To conclude the above
activities and analyze the
effectiveness and advantage of ILB
pavement.

Investigate ILB competitors in Cambodia

Analysis of development effect by ILB pavement

Analysis on the advantage of ILB pavement. = Omura's ILB
products were found to be excellent in durability, color,
water permeability, and maintenance costs.

Output2 : Sharing the technical knowledge and product futures of ILB with DPWT.

2-1 : To prepare the suitable technical
manual (Part of “Construction” and
“Maintenance”) based on ILB
Pavement Engineering Association
(JIPEA).

Analysis technical standards on ILB in Japan

Preparation of ILB design and construction guidelines for
Cambodia

Preparation of ILB maintenance manual

2-2: To share the concept of Road
Asset Management
(Evaluation/Inspection/Establishment
of management target) to
MPWT/DPWT in order to improve
the technical knowledge for road
maintenance.

Introduction of ILB pavement technology to MPWT, DPWT
Discussion with MPWT on the addition of ILB pavement to
Cambodian construction standard for road maintenance

The understanding of Omura's ILB pavement's superiority in
quality was gained and it was confirmed that it would be
expanded to locations other than the pilot construction site
and continued to be added to road construction standards.

2-3 : To conduct the seminar to aware
the technical aspect with DPWT.

Held technical seminar on design and construction of ILB
pavement. Practical guidance on ILB construction methods
and technical guidance on design methods were requested,
and OMURA decided to cooperate in future ILB pavement
work.

Discussion on budget measures for ILB pavement funded by
Cambodia. It was confirmed that the road maintenance
budget in Cambodia should be expanded, and that efficient
use of the road maintenance budget by reducing the LCC by
adopting the ILB pavement was confirmed.

Output3 : Preparation of business plan using proposed product based on current road condition, needs of
Permeable ILB pavement and future road development plan.

3-1 : To survey the current road
condition.

Conduct road condition surveys in each state. It turned
out that there was a demand for ILB pavement on roads, also
parking lots, city parks and private apartment area in the city
center of Cambodia.

Consider the business development of ILB in other cities

3




3-2 : To survey the needs of
Permeable ILB including private
sector facilities.

Consider implementation of ILB pavement in ports, airports,
factories, etc.

Understanding the budget for city road maintenance in each
province

Formulation of ILB marketing strategy

3-3 : To discuss with Road
Administration about needs of ILB
pavement in the future.

Survey on flood damage in cities
Information sharing of ILB project results with MPWT and
DPWT

3-4 : To survey the possibility of
coordination  with  other ODA
projects.

Collect information on ODA-related road projects, drainage
facilities projects,

Consultation with ODA implementing companies

Examine the possibility of cooperation with ODA projects
such as adoption of ILB products

3-5 : To identify and analyze the
country risk such as politics and
economics, tax  system  and
production.

Identify business risks and consider countermeasures

Study short and medium term business content and target
values

Examination of lessons learned and recommendations
obtained through ILB projects

Examining the effects of regional revitalization by ILB
pavement

3-6 : To study the approach of budget
allocation to Road Administration for
force account project.

Explanation of ILB pavement technology to MPWT and
DPWT to inform ILB pavement effectiveness.

3-7 : To establish the business plan
based on the above survey.

Demand survey of permeable ILB pavement

Conduct technical sales owned by OMURA, such as
concrete products other than ILB pavement.

Formulation of business plan




2.3  Information of Product/ Technology to be Provided

0y

Product Standard

Interlocking block (ILB) pavement is one of the ways of pavement by interlocking block with sand
which is inserting in space of each block. The permeable interlocking block will drain rain water to
gutter that is installed along the roadside. It is expected that the technology will contribute to solve
flood disaster problem in the city of Cambodia. The standard structure of the interlocking block

drainage pavement is following.

Permeable interlocking paver makes water go thorough in to the blocks. When it rains, rainwater

comes out to drainage gutter. And some water is also absorbed into the underground.

Structure of Interlocking pavement

Figure 2 Structure of ILB

2) Characteristic
The features of ILB and permeable ILB are as follows.

<Features of ILB> <Features of permeable ILB>

*  Good Versatility /+ durability *  No puddle / No slippery while rain.

*  Good Landscape / Good Design *  Suppress flood of sewage and rivers.

*  Recycle /* Reuse * Improve vegetation and underground

*  Life cycle cost reduction ecology.

*  Ecological (less CO2 emissions than asphalt *  Recharge groundwater.

pavement) *  Lower road surface temperature by spraying
water
e Suitable for the Cambodia climate

24 Counterpart Organization

The counterpart is the Department of Public Works in Phnom Penh and Siem Reap. The

counterpart organizations are shown as follows.
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Figure 3 Organization of PP DPWT
Director
Kim Ponna
Deputy Director . Deputy Director Deputy Director Deputy Director || Deputy Director Deputy Director || Deputy Director
Port Public Order Transg i Administration Account Public Works SWTPU
Koy Noeun Chuot Chandara Kheav Prasoeu Lim Soktry Suong Ramo Kaung Chantra Hiep My
S— | — | —t— | I I I
Port Office Public Order Registration Transportation Administration Planing & Public Works || Road & Bridge Sewerage
ISafls Office Office Office and HR Office Account Office Office Office
dsem i 5Staffs 8Staffs Office 7Staffs 3Staffs 13Staffs
TStafls
Driving License Trafice Sefty
Office Office
ISmaffs ISaffs
L. Total Gov. Staff 81, Total Contractual Worker 134
12 District Office

Figure 4 Organization of SR DPWT

2.5 Target Area and Beneficiaries
The target area is Phnom Penh and Siem Reap cities, and the beneficiaries are the road user and

roadside residents.

2.6 Duration

The project duration is from June 2018 to April 2020

2.7 Progress Schedule

The project schedule is shown as follows.
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Figure 5 Project Activity Schedule



2.8  Manning Schedule

The manning schedule is shown as follows.
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Figure 6 Manning Schedule




2.9 Implementation System

OMURA implements all activity with corroboration with DPWT PP and SR. Implementation
structure is shown as follows. Group of OMURA Corporation is fully support to this verify survey

to achieve a good result.

Proposed Company : OMURA Ceratec Co., Ltd (PM: Hirokazu Maeda)
Produce/Quality Control : OMURA Ceratec Co., Ltd

Design/Construction Supervise : OMURA Ceratec Co., Ltd

Technical Advise : Emeritus Professor, Hokkaido University of Science
Project Coordination/ Construction Supervise : Consultant ( QC and METS)

DPWT PP and SR JICA
(Administrator of Road Infrastructure)
ILB Produce Design. Business Project Coordinate
Quality Control Construction Plan Report

[ Okawa [ Oshima(Design) } - Mae(d;(l?M) - [ Maeda (PM) ]
ILB Prod Ono(S ise) abusame (Business Plan
( roduce) RO EpeTRe Kasahara(Technical AD)

Amano(Technical AD)

Yumita
(Chief Advisor)

! (Produce/Quality ) (Construction) (ILB Business Plan)

OMURA G, Dep. OMURA G Dep. OMURA G Dep.

OMURA G Supporting Structure

Figure 7 Implementation System




3. ACHIEVEMENT OF THE SURVEY

3.1 Outputs and Outcomes of the Survey

€)) Location of Project

Three project locations are selected throughout the prior consultation with DPWT, and have
approved by DPWT PP and SR, mentioned in MM and amended MM.

e Entrance of DPWT, Phnom Penh along National Road 6, Phnom Penh, 50m2
e  West side of Kandal Market (St. 13), Phnom Penh, 900m2
e SR Province Street No.8 in front Siem Reap hospital, 1450m2

1™

=00,

DPWT Entrance 3 Banna T 0 ’ -
=i ) w q ¥

C:

H _ s _ \ SR Province St.8

Phsar Kandal

Project Location in PP Project Location in SR

Figure 8 Project Locations

2) Construction Design

The topographical survey, road bed survey (CBR) and information collection on existing
underground buried objects were conducted, and based on that results, the detailed design and ILB

layout was planned.

DPWT Entrance
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Kandal Market (St. 13)

SR Street No.8 in front of SR Hospital

Figure 9 ILB Construction Plan

Q) Construction ILB Pavement

PP DPWT entrance (September 2018), PP Kandal Market Street.18 (October-December 2018), SR
Street.No.8 in front of SR hospital (March-May 2019) ILB pavement work were carried out.

P

Installation Silent Gutter and Groution |Ir|sta llation new manhole Installation interlocking block

PP Kandal Market Street.18
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SR Street.8 in front of SR Hospital

Figure 10 Status of ILB Pavement Construction

“) Proposed ODA Projects and Expected Impact
The following survey was conducted to coordinate with ODA project.

e Survey of road conditions in Cambodia
e Survey on demand for ILB pavement at suppliers, including private facilities
e Survey of road managers' needs for permeability ILB pavement

e Feasibility study with other ODA projects

During the implementation of this project, OMURA gutter products were adopted in the
construction of National Highway No.5 ODA project, OMURA ILB products were in the
"Capacity Development for Environmental and Social Considerations in the Road Sector”, and the
ILB in the Choroy Chonbar Bridge Project The expansion of sales channels in ODA projects, such
as the adoption of concrete products, has been realized. Life cycle costs are expected to be reduced

by adopting high-quality Omura products

5) Intended Business Development
The following survey was conducted to formulate a business plan.

e Risk investigation and analysis for the spread and deployment of permeable IL.B pavement
e Investigation of budget for ILB pavement or contract for contract of Road Authority of
Cambodia

After this project, ILB has a need for road pavement project. However, in business development, it
is necessary for Cambodia road organizations to understand the importance of design, construction,
and maintenance. The precast concrete products such as gutters are high demand in short term. In
order to materialize the business plan strategically, in the short term, we will develop a business
focusing on the sale of precast concrete products and continue to promote drainage pavement and
permeable pavement. Finally, it is necessary to design, construct, and maintain the integrated
pavement of the water-permeable ILB and gutter in an integrated manner. The detailed survey

results are not disclosed.
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3.2

Self-reliant and Continual Activities to be Conducted by

Counterpart Organization

In order for ILB pavement to continue to spread, the following activities in the counterpart

organization are important.

Understanding of the technology of ILB products and appropriate design and construction,
Training on-site design and construction engineers capable of implementing ILB pavement
Understand the effects of life cycle cost reduction including maintenance costs as well as
initial costs

Proper and regular maintenance and repairs of ILB pavement

Constant budget preparation for construction and maintenance of ILB pavement

4. FUTURE PROSPECTS

4.1

Impact and Effect on the Concerned Development Issues through

Business Development of the Product/ Technology in the Surveyed Country

0y

Achievement status of project purpose

The purpose of the project is to demonstrate the usefulness and superiority of road pavement

technology using permeable ILB pavement including drainage gutters in Cambodia to contribute to

the reduction of flood damage during the rainy season. The dissemination methods and issues in

Japan will be organized and examined. "

In the case of asphalt pavement or concrete pavement, water stagnated on the road surface

immediately after rainfall was observed. However, according to the ILB construction and

monitoring to date, rain did not stay on the road surface for a certain period after rainfall.

Rainwater permeates the ILB and flows into drains, contributing to a reduction in flooding time.

2

Contribution from the viewpoint of solving development issues

The contributions of this project to the development issues in Cambodia are considered as follows.

Initial cost of ILB Pavement is higher than other pavements, but the life cycle of ILB
pavement life is longer, which leads to a reduction in road maintenance budget and lower
life cycle costs.

ILB pavement is created mainly by manual construction, which creates employment.
Eliminating flooding and reducing traffic congestion will reduce travel time.

Good visibility and road markings are not easily erased, leading to a reduction in traffic
accidents and driving conflict.

ILB pavement has less damage to the road surface than other pavements, and there is almost
no road damage such as potholes and cracks that lead to poor running performance.

There is no road surface difference due to road damage, which leads to improvement of

traffic safety for motorcycles.
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4.2

Lessons Learned and Recommendation through the Survey

Issues related to ILB pavement construction, concrete product manufacturing, and ILB

maintenance and management are as follows.

In addition to collecting information on existing underground buried objects, seeking the

involvement of stakeholders during construction is important. In the construction work in SR City,
DPWT, EDC (Electricity), Waterworks Bureau, and the staff of the telecommunication cable

company are present at the time of road excavation and the construction is proceeding smoothly.

Minimize traffic interruptions during construction. The construction of the SR city is under
one-sided traffic regulations.

It is necessary to increase the yield of concrete products.

Since joint sand falls from the ILB block gap after construction, it is necessary to replenish
joint sand periodically.

At Kandal Market, the ILB pavement became black. Replaced with ILB containing silica
agent, which hardly adheres to asphalt components, but did not completely prevent adhesion
of dirt and blackening. The cause of the blackening is considered to be due to multiple
causes such as vehicle rubber tires and engine oil leaking from vehicles other than the
adhesion of asphalt components, and further research is needed.

The drainage main was clogged in the manhole with the grating lid, causing an odor
problem. In SR project site, a rubber inner lid was installed to prevent odor, but a concrete

manhole lid seems to be more suitable.
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OUTLINE OF THE SURVEY

ATTACHMENT:
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