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Strategic Program for Climate Resilience

Mainstreaming Climate Resilience into Development Planning (TA 8179)
(September 2013-April 2019)
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E ‘5525256&3 -Syrface Dressing
(”’]nUSLﬁ’ﬁJELﬂn MIVIGY:, SOUAES, 1Us R, MW, 90U)

- nﬂ abf Lﬁtﬂ g/fungh fjﬁ Latente/Mountamous Sand Pavement),
- nﬂ mm iﬁ u u (Stone Block Pavement)

- nﬂ EUN 1} u u 81 (Burned Brick Pavement),

- nﬂ mm HIUR 51 (Concrete Block Pavement),

- nﬂ mm XIUf hU 8T )] (Bamboo-Concrete Pavement),

- nﬂ fU m XIUf CE (Reinforced-Concrete Pavement),

_ANUiAl 0y (Bitumen Pavement),

- ESTRBTIS|ES-Base-Course (MAUSWHANY, nfih@a(is (M Anhiwmutys 09)
- UM LIJZ‘]‘lfJfJ’ LNGWUU‘I f{fAis (Sand-Aggregate Base), '
- fu LIJU paua nLﬁ° (Mix Aggregate Base),
-B81m MB'LN F1u nLn (Macadam Base),
- UNWATGGRRUNUMA{AS (Water Bound Macadam Base),
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m Lﬁﬂ@ﬁesaﬁ Drainage = msmsmscﬁecﬁs Slope

Protection (M&USWHENY, miu)
protection ( “Wnuswumﬁgﬁn i[5, SYANTIMIDIS.

s ”‘Iitﬂﬁ[@ RO OINTS Nisos. 3

mﬂ&--ﬂm) ”ﬁf”‘limﬁuﬁtgi ( Side Slope

{USNWAIR AN (Side Drain), Protection), | _

{US[ WOTUA (Mitre Drain), ufmhmﬁw ( Retaining Wall),
L US 9Uu ( Palisading),

- UENWaARgnA (Scour - GMBEIEIIST (Abutment Wall,

Checks), ASH]MIVIM: (Erosion

- CIANAUTR)T (Drifs), contro|§]

- Miiegl (Turfing)
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L) a , a
missqsgmigscnmsssas CRCITUTEIIGEGHS
F-FNBEY -Surface Dressing

- Anign S Shmyme-th
IMAURAUNIBYUZNTY (CLmate
RESILIENCE SURFACE-LATERITE/MOUNTAINQUS
SAND SURFACE DRessiNg). T3 PHN L1311
), ISQSWi, Uswmau)w,
SHONGINS{AUIRIMU

= Anuigas Shimmumy-ithw
m [Ul;ﬁﬁg (CLIMATE RESILIENCE
SURFACE-STONEBLOCK PAVEMENT). U S J
fgONA, N{RAANUTE, (UNdG
IR WIRNBWUATANYN
Ny
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ﬁ?iﬁQSﬁmﬁSGﬂaﬁiﬁ&S 583736355515355
- ﬁs:szscg ) -Surface Dressing

. nﬂﬂilﬁﬁSSﬁi—ﬂ”‘lﬁjmn-im[ﬁ
Lﬁmﬁﬁﬁn ( CLIMATE RESILIENCE &
URFACE- BURNER A BRICK PAVEMENT). &
gﬂmtmwt[p nuunniﬁ?
INMIUIUT: AE DTS UU
mm[j%tm UULNJT
iuﬂLIﬁLUﬁﬁ”“ISﬂ

- fAnel ﬁsshmmfumn-tmw
MIENRIUEHR (CUMATE

ESILIENCE SURFACE- CONCRETE.,
BLOCKEAVﬁMENT IR WA
iUn mm; m 7 IuLEUn”“ﬁ U
m1 ‘Wtjj ﬁjfL 1—ﬂ AU 88110]
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mssss;samigsmmsssas 3%3‘3635551335
- ﬁﬂ%@ﬁ ) -Surface Dressing

- AnpigasShmmauma-ihwimuiuaiyaj
( CLIMATE RESILIENCE SURFACE-BAMBOO REINFORCED
CONCRETE PAVEMENT). 1B ([ ﬁﬁj AUSSUATT (Al
NASNCARChMUAIMWY LGN UIRA
AU, OATURRIRWUIMU, ihwenig SAmS
N,

- AnpigasShnmauma- i WM UGG
(CLIMATE RESILIENCE SURFACE-BAR REINFORCED
ConcreTe). it wiasnay@ingim chmu
MW RGN, OARTURRINWUNT, 1w
RIS SHHNSRNUSHHIANARY,

B o
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WSQQSﬁmﬁSGﬂmﬁS&S ﬁamacﬁﬁmaas
- ﬁﬂ%@ﬁ ) -Surface Dressing

- ANCUIRGSSAHMMUME- |
IRNWIA USATET (CLIMATE
RESILIENCE SURFACE- . e
BITUMINOUS CARPETING). Tl fU EE=
iStSIFAoms yuis -~
iwéNga vim nm*ﬂfu -
A METWINUSNSUIDA Badal
1660
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Y = ’ a
AUHRSHTTILOANKIBTRS TRTIRNCUNIERS
S-{SBIBGIS|HC -Base-Course

- ginsSunmumghwiBinuiihpavna
{Ai* (CLIMATE PROOF ROAD-MIX AGGREGATE BASE). Nifi@
i upwisgRstiuaiiumsansmntiay Shws
¢ pus LY I mIphu AR N A UM A,
iy

- ginsSumnmama-widanuwashSigm
BIAUMG{A. (CLMATE PROOF ROAD-CEMENT
STABILIZED BASE), UTH NS UNW § NG AIERS
§n mwimao Wwdawniamufidignu

1099 hasShnnu asSavTunmes Shiuvimsy
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k) a , a
AUHRSHTTILOANKIBTRS TRTIRNCUNIERS
S-{SFSNBGIS|HC (§9) -Base-Course

" ﬁfﬁSSﬁf-ﬂmﬁjmﬁ-imWiLUmﬁ]mU
%Lﬁj AU U‘Iﬁ[ﬁ ( CLIMATE PROOF ROAD-
MACADAM BASE). SUB{UUTFISRAUS
2UNU SﬁnUSQSﬁU 9- NSSﬁ
mmamaiay, w-asShdinma, m-
MU IS U

- ginsShimaumy-it [IJiLUﬂJJI W
%Ungmwmumﬁm' ( CLIMATE

PRQOF ROADWATER BOUND,MAGADAM BASE)
NIABIGIAN HRRUIUA TAWIRY 918§

kN ﬁJ'HLﬁJ'U HnUImmGHHﬂ H]Sﬁ“lﬂ
uSuuZ]ﬁmﬁuﬁ
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Y a ) a
FRIHRSHFSIPINRIIURS TRSINCENE[S
&a- @ﬂg%%ﬁ%ﬁ-mainage protection

= ASHMIVIE: SAMIMIMT (EROSION
CONTROL AND PROTECTION-SIDE DRAIN). 1 {UY fU
GrigE!, mavgwmiLim: $1go
&, V)INSINYS, USWENUIF AR

= [ASHMmIUne: Samimien (EROSION
CONTROL AND PROTECTION-MITRE DRAIN). &
wenwoluamiGaduen wﬁagi 16156

fSﬁMInUS UJMITZUZ]””ﬁf"I
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msssq‘ssgmﬁs?c:aﬁsssa’s CRSIRICSMANGS
&a- @ﬂgﬁ%ﬁ%ﬁ (&) -Drainage protection

« A8fymIvnie: Shmi - T—H
MIMI (EROSION CONTROL AND o] _ |
PROTECTION-SCORE CHECK). {1 ol iiil
MUK STIAME ol il
o8] URIRYGIMAUSW P
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msssq‘szgmﬁs?naﬁsssa’s CRSIRICSMANGS
&a- @ﬂgﬁ%ﬁ%ﬁ (&) -Drainage protection

= ASgmIuyim: ShmImimi - ﬂﬂﬁﬁthji ( EROSION CONTROL AND
PROTECTION -DRIFT).

éUfﬁGfﬂﬂSﬁJ Siﬁuiﬂﬂm niﬁ”‘lﬁﬂimwnmSi[yS Ej 211
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Approach Flat bottom drlft bed Approach

—

www.spcrcambodia.org . ‘F f\'\',}k,\]'{n\, < icem 12
UNDS




msssqssgmigsinaﬁsssa’s 583736555515&5
285- RITHITONGCT RS (&)- Slope Protection

- Ri-Tegnygnimioyiinniie: -
IEUU QUﬁImmiﬁuthT 1’ uﬁ
iNHA, $IANUANS, shmmjh Ity
WU

=  (BIOENGINEERING FOR SIDE SLOPE PROTECTION — ROCK
REVETMENT WORK FOR STREAM BANK, EMBANKMENT

SLOPE, CUT SLOPE, BRIDGE ABUTMENT, AND OTHER
SURFACE COMPOSED OF ERODIBLE MATERIAL.)

- R-gAyanymimitiniiig: 1w
ILU X fm HGUR ( BIOENGINEERING FOR SIDE

SLOPE PROTECTION RETAINING WALL.)

\ | ,
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AIHRSHSHEINRNIBES CRTRISSMAAS
285- RITHITONGCT RS (&)- Slope Protection

+ Ry RyRNUMIMIGINR
161 - MM AIUAY Sh

NNTIUQWNHJQU“J

( BIOENGINEERING FOR SIDE SLOPE

PROTECTION — PALISADING.) (It consist of
2 layer pre-cast plate (1050x650mm)
fitted with RCC post of (150x150mm), 3
m long, 0.9 m c/c to be driven 2/3rd of

té total length).

. Q- fﬁjnﬁﬁj UMIMIgINRQ
{81 -ith [iﬁLUN MY QUnVﬂ fU
ST ( BIOENGINEERING FOR SIDE
SLOPE PROTECTION — ABUTMENT WALL.)

f ‘ B S el . ¥
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m5§Q5§€735§ﬂ52§555&’5 583736555515&5
285- RITHITONGCT RS (&)- Slope Protection

- Rifagagntmimitiniiig
-1 [iﬁLUN U Qtﬁw AR
A ll,ﬁLMIH G ﬂUﬁ"] ( BIOENGINEERING FOR

SIDE SLOPE PROTECTION EROSION CONTROL AND
PROTECTION — DOWNSTREAM CAUSEWAY)

- DiTeyAygOnOMIMISInERIe1 -
35 wmmﬂ “1 ( BIOENGINEERING FOR SIDE
SLOPE PROTECTION TURFING (This item
shall consist of applying turfing to stabilize,
protect the earthen shoulders and side
slopes of the embankment)

\ |
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PSS RS TR RIRN e CIgILIERSY: (BUILD CLIMATE
RESILIENT ROAD WITH MACADAM BASE METHOD)

= MY Adgigwisinsitums
PN B ﬁU'Siﬁ “( Macadam is a type of road

construction pioneered by Scottish engineer John
Loudon McAdam (1756—1836).

- Mty [HimsHSIaSISIAEh e
9 € MO “( Macadam method was brought to

Cambodia since 1930 by French, first the roads John Loudon McAdam
construction in Phnom Penh capital. Older roads in
Cambodia were developed between 1890 and 1950)
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ascgssmams‘é’amsssaj

9- ﬂ@&ﬂﬁ‘lﬁ?ﬁﬁi@@ﬁ wﬁZn(PR 1489A)

> LnfmSﬁﬂﬁﬁfh iSﬂnﬁnUSQSﬁUmnfUH{ﬁ iNEUB“ISNLn 98LLﬂ[if‘1 (Built
on a seawater floodterrain where soft-soil pit foundation).

> HSﬁZ n/i“l"ﬁﬁ iLUﬂJ'JW LIJNﬂﬂLIJUiﬁfﬂLﬁJGWULW i LIJ'ﬁmSnfUHLQ
nmsm U]ImEU SﬁL’WQn"](PDPWT used soil mixed with amour rock to

form a subgrade due to high tide seawater over flow the road and water
may soak the sub-base of the road).

> (UIAS{ATIMINY MOUSWENU SHESTIMANSMNIAIEY (Macadam
Base can not penetrate well and withstand for the wet condltlon)

> Ufm MITU]ﬁLMI USTTZQ/V‘I"ﬁﬁ"'\ISfLUU fNU'jMIfmﬁNﬁfLMIU S
IR8161 18 nwf"](Regardmg to the erosion, PDPWT used amour rock to

protect the toe and the slope of the road embankment).
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k- ameasne 31125(PR-1489A)

> glise mhmh SaISTARUAY AN AT 1851 kN
§ﬁ$ ARIgIMEAUSTIA QLS ISAUSIHAUYS Tunsapsma

GS{RIW SHMSIF|RMAGS
= 1stLayer: Crushed Stone Max.75mm (100mm thickness)
= 2" ayer: Crushed Stone Max.75mm (100mm thickness)
= 3 Layer: Crushed Stone Max. 25mm (50mm thickness)

2 layers (each 100 mm thick) of broken stones
{75 mm max.)

50 mm layer of broken stones
: (25 mm)
Crossiall = 75 mmon a 10 m road £
< 250 mm
I

O
TITT:hiIiRnnmmsTTTssss N
i\\ii\\\\i\\\\\\\\\\\\\\\\\\\\\\\ N

Sloped subgrade
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ascgssmams‘é’amsssaj (&

a) 1 ©
(R- $33TTCEJITIEI
> HEMN: gEInmIidnmieim i

> ﬁj{}nsqﬁs MGy, AyAIEIM ShayniSsasim, gaimink
]

G- ﬁﬁ?ﬁﬂ%ﬁﬁiﬂ@ 5395&555.. R

mmﬁﬁﬁmumnumsm 1umusysamsmm SHMIANYRINAN
HIMUMAIENS S

AN SN g SLm Ul (Soft-sil pit foundation),
i

403

EUﬁZElﬂifu’H&i hmnmh -(Wet condition, Heavily rain-fall),

AIONA & miu)ii YA ZJEU mamg 8j£Uﬁf3‘1 (Abrasion & Erosion
due to storm, weather, tornado),

OIUMAToIAINN (Steep Gradient).

V. VYV VY
&’
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é- HEFENSHIMS SeSRBBINRS (§)
BUIGInAINNREenH (PR-1439A) MWK SIMIANY
AR TWINEOAHTRUmE iwanis”

» ANTHINANFANIHE -(Seawater intrusion),

> NG 21 SAANEIIUY{FIG]1A2 U -(High tides and sea-
level rise), _ | |

> 8JEUNJ: SWBJIURTA ~(Storms and Storm surges)

> 3JFUAT -(Torado),

> QMM IV E1U)A -(Weather),

> %ﬁ@ﬁ@ﬁ SPIGANSS -(Heavy rain and flooding),
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ascgssmams‘é’amsssaj ()

& SINHABRY - (Adaptation Measure)

> 1RUS ;’m SINWHSSAMI UTU UM adtal g -(Develop guideline & standard for
Macadam Roads resilient to climafe change),

NS G SNV ISHMIVIMBIR UM WM -(Develop climate maps & climate
vulnerability index for Mgcadam Roads),, _ .. _

UM B WANUSTSIMINEIAAN SHIURA ¢ § S U -(Coordinate with
institutional skills {0 strengthened and more data availabie for sharing),

vV VvV

g U%satn?tm;is?@ﬁg(PR 489A) [T SIMUIAT G DIt S (DBST) 1Hg]miniR §
mﬁﬂ[&m:i‘;ﬂgﬁ Sﬁgﬁirj:jh :
UR WHHWINTHA A -(Slow down the oxidation process),

MIMINNY 191@ AR -(Prevent penetration to the road base)

USWRIANA SHMIT 31 -(Minimize abrasion and washout problem),

UIEiM N RUI U -(Secure the dust blow),

Ny
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wcg&smams‘é’amssqﬁ (83)

The project was started in 2009 and Macadam base course works: the
finished in late 2013 stone to be laid by hand tidy
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o- 8§R53&55§'j§ -(Advantages)

- NP ANARNUAYTMYUENS -(Labour base intensive) 91S M S AAUNUIGSMENT
QREEUAY [MATANUYIEN UIFIEALYR

- fimaruAan ANB{}-(Simply Handiools)

- S8k IIUQZ ﬂ{ltﬁfﬁ (Withstand to wet condition) i $ Sk Gams ey SHiiREEsmigo
INUGAFNUGIUY (Good resistance to water and the stone skeleton is less susceptible to the
water present in the layer).

- H18USWAY -(Modemization) HaSmsithatwisimaaibiafh Saie wAnhnfiy)
§tﬁjﬁt§jﬁﬂ (It have been used successfully in South Africa for many decades & many other

under developing countries around the world).
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ascgssmams‘é’amsssaj ()

¢3- asszs:sssa -(Disadvantages)

- Gﬂm{ﬁm mt[ps (Time Consuming) HNWHRANIMININ W TN {5U
AU INWAMNNPYES > U] ( Stone layers are spread/placed by hand tidy).

. Umﬂgﬁ -(Stone Pieces) sRgjUIn HgIUIAN: [HHTens,
upwiRay, Shnmwme [uagmaismimum M wiidmi

UﬁﬂU JutTvisanghy (Used in macadam road are keyed together by

means of sand, clay and water used. The binding effects of sand and clay depend
upon the compaction and optimum moisture content, often difficult to meet standard
gradatlon and flakiness speC|f|cat|ons)

- § ntﬁ Sﬁ”li[,ﬁﬁns 5] -(Workmanship & Supervision) AE AT M
tﬂﬁﬁﬁ ARG, 1$0TM Y], 1neadifu SﬁLﬁﬁﬂSnj“l Need to
be serious, tolerable, genius, adjustable, proper control and supervise).
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ascgssmams‘é’amsssaj ()

G- 555355 -(Cautions)

= ASU ’mU -Compaction : (i)-fAil §J- Thickness limitation (layer by
layer, max.150mm with adequate & appropriate compaction
equipment), (ii)- Compaction requirement (95%-98% MDD, Moisture
content),

= ARNMAIUME -Quality of materials : (fJ-sound, T8 -touch,
[ijﬁ-ﬁﬁﬁ durable, LN § FY-dense, e 5i-clean, $U1-gradation,
Ni-flakiness,...),

- &nlR- -Workmanship: (The finished surface shall be uniform and
smooth, camber 3%, leveling,...)

= |n addition, surface drainage would have to be careful, by providing
ditches and culverts, as a means of channeling the drained water
away from the road and into the creeks and streams.
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ascgssmams‘é’amsssaj ()

8- BIIRNNRSSMIS RIS -(Cost Range)

= GiUIAg Ny [Uihoay NIAYRVONAGSSHOG
1 7 (Typical road width 7m consumes about 20 workdays to
complete Tkm road Iength W|th|n 50 days).

o mmnmﬁmhﬁjmtmsﬁﬁ nygnt, Jug, Mliw f
X S, S ﬁLU S MM (Costs schemes depend on location,

Iabour availability of material, transport and the amount of minor works
of the system).
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