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55.9. (55§290:M: DMAESL 15 N/mm’

(Concrete 1:3:6 Grade 15 N/mm?)

9. [dNRIMI (Composition)

M) MIVTUNW U EHR AN UIGHIS i uinnn
Ingredient Specification Quantity
it AHnAnyMitun SHAERIHIG]S 9MHN90ISBAN:ATH
Cement Ordinary Portland Cement 1 part in 10 of dry volume
aNGIfy onGIAvitUwRTHPuT AN W mmu90istaN:agn
iwnhBm s guainuagpetgdsini
wrsRfu I WwivHhigw
Coarse sand Coarse sand used for concrete mixing 3 parts in 10 of dry volume

doesn’t have clay or organic matter. The fine
sand shall not be used in concrete mixing.

§(90 HAN GOHY)

Aggregate 20x40 mm

ginigums duinyjuIMb ovEHAUIN
covviswmsylinguany

Minimum stone size 20 mm, maximum Ssize
40 mm.No dust, clay or organic matter.

DMH90ISHAN:AYH

6 parts in 10 of dry volume

=

&N

Water

Grinns ShfsmsnvR WY
un mijﬁﬁjmsjmﬂﬁﬁﬁéﬁjim sgﬁﬁwﬁ
Hohyum i mmsm:mmwéﬁﬁgg
Atigiw@Enidumsuiimams)

Clean and free water from any organic or
inorganic matter in solution or suspension. It
shall not contain any grease or greasy
particles, clay or salt(Dringking water).

90 & UHANUNWIE"TY
mn‘?mmﬁﬁﬁ?ﬁhﬁqwmi
gySaon (R8s Muiman
§nufujuinsinsidy]
M SHORTUHRY

105 litres per m’ of mix or
23 litres per 50 kg bag of
cement, but anyway the
minimum amount needed to
mix and pour concrete

V. Hi{EIMII§j I (Other requirements)

UM S
10x20x30cm

gnfsnminntwivnd ihwifinag
PN :

. WPRHYIUIN:COYY

. WPRHRUINEIVOYY

o MOESAPNINHIUAITUHNE1SN/Mm?

The consistency of fresh

concrete shall be monitored by

testing the slump:

e Minimum slump: 80 mm

¢ Maximum slump:120mm

¢ Concrete compressive
strength should be Strength
Gradel5 N/mm’

m. UIgR1sasanieg A (Construction techniques)

mifn Uﬁﬁﬁﬂ
9:M:9

Concrete mixing
1:3:6

TURN TR SIS [RIANWIN WG M TMINIEH O WHEYAN WIS

S UMBNIEH WG

Mixing by hand for small works or by machine for large works

A ) PP
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MIvING

Compaction
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Compact by hand poker or simple equipment for small works or by mechanical

fnaniiaid

Construction joints

vibrator for large works
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The construction joints shall be made where concrete placing operations end
for the day or where one concrete structural element is cast against a
previously placed concrete structural element. The construction joint shall
extend entirely through the concrete element. In a normal contraction joint
load transfer, additional to that provided by reinforcing steel when present at
the joint, shall by aggregate interlock. This requires the first placed concrete to
have a rough and irregular surface at the join. If the roughened surface is
prepared by scab bling then the joint must be thoroughly cleaned with

compressed air or other effective means before placing fresh concrete. Keyed
joints shall not be used because this method has poor load transfer, especially

0 & J o
rjiatnnsidfvsnsuigntswmm A Snhionugs
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for unreinforced concrete. If the construction joint is made smooth in
unreinforced concrete then dowel bars shall be used to achieve load transfer
across the joint.

MINIAIEG minIvIEs A oignanh A eapigifimagsitumsHgmnig
ansaNséc (mnbima) nigmy

Finishes Smooth surface finishes are not required for the ue permitted in 4 below.

minis s o URMiBNUIEUNAG ITNTAIW:IN ﬂjbiﬁ‘lﬂ‘[ﬁimimiﬁejﬂljﬁgﬁiﬁ]h

ShRlpm S wipuh SR s wifginm Qjuinghig)a

o Sunsiupissibiganipshisipifiunonsdnmomuiiinn
MSMINAMAENRIUNGAM I INU AU AN RTURNG

o igighnwinuisSivgaipignfgimemit:manimanipudiu

Curing ¢ Newly placed concreteafter 6 hours shall be protected from drying wind,
rain and sun by completely covering it with plastic (or other) sheeting.

¢ The concrete, including exposed faces, shall be frequently wetted by
approved means for at least 7 days after placing.

¢ During the curing period, the concrete shall be left undisturbed other than
works to be covered.

G. MI{BMET (Uses)

1UEi19:Mm:0 iLﬁﬁijfi . ‘[ﬁ':iﬁﬁﬁﬁ]Sﬁjﬁﬁﬁﬁﬁ

o UHNGUIG]

o (RUERUINTN
Concrete 1:3:6 used for ® Mass concrete foundations.

¢ Blinding concrete.
e Pre-foundation of culvert

&. mmnnmv?mnnmmx:gﬂ%‘“mtja iUﬁﬁ‘):[ﬂ:B

(Calculation of material quantitiesper 1m?® of Concrete 1:3:6

concrete)

QU 688 | aAm X .
Material Amount Unit * 230Kg 0.45m Lo 090 m 105 L

DAZatyon o
G - e NN
Cement
Ao ois | ow = [
Coarse Sand m
GeUIVOXc0YY 0.90 .
Aggregate 20x40mm
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b5, 1.65529: B: dMAER25 N/mm’

(Concrete 1:2:4 Grade 25 N/mm?)

9. [dNRIMI (Composition)

M) MIVTUNW U EHR AN UIGHIS i uinnn
Ingredient Specification Quantity
it BN nyMit U SHAERIHIG]S 9MAMISEAN:AJE
Cement OrdinaryPortland Cement 1 part in 7 of dry volume
aNGIfy onGIAvitUwRTHPuT AN W WMHANTSEAN A
iwnhBmsinguainu oot
wrsRfu I WwivHhigw
Coarse sand Coarse sand used for concrete mixing 2 part in 7 of dry volume

doesn’t have clay or organic matter. The fine
sand shall not be used in concrete.

§ (90/ANVOYY)

Aggregate 10x20mm

ginitums fuinyjuin oossniiuim
wossHsMSlARguANY

Minimum stone size 10 mm, maximum size
20 mm.No dust, clay or organic matter

amunissan:agi

4 parts in 7 of dry volume

=

&N

Water

Grinns SHESMSAINY HUA W AHY
UNWHIRHIG]w §ﬁi‘§éﬁjimsgﬁi§1ﬁ
Hohyum i mmsm:mmwﬁﬁﬁgq
Atigiw@Enidumsuiimams)

Clean and free water from any organic or
inorganic matter in solution or suspension. It
shall not contain any grease or greasy
particles, clay or salt (Drinking water).

9GEMHANUNWIE"Y
VMBI ABIEY W
MigySE0n.[fits: M
TN nndyjuinsins
iRy wihn ARy

149 litres per m’ of mix or

23 litres per 50 kg bag of
cement, but anyway the

minimum amount needed to
mix and pour concrete.

V. Hi{EIMII§j I (Other requirements)

UM S
10x20x30cm

gadSaminnwivhh ihwigingg
fIfp 3

« WUEHHYJUINCOYY

. WUEHHRUINZOVO0YY

o MAGSAYIHANRIVAIUGHE 25N/mm’

The consistency of fresh

concrete shall be monitored by

testing the slump:

e Minimum slump: 80 mm

¢ Maximum slump:120mm

¢ Concrete compressive
strength should be Strength
Grade 25 N/mm’

m. BIGHIgAIanNAfg i (Construction techniques)

MINWITHN9:V:c

Concrete mixing 1:2:4

TUHH{DIAGIS SRIAN Wi WH i S{R g AU

The type of this concrete should be mix by machine.

mIvN s

Compaction

bR siSpivuihwi gsignumen

This type of concrete should be compact by mechanical vibrator.

A ) PP

o)
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Construction joints
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The construction joints shall be made where concrete placing operations
end for the day or where one concrete structural element is cast against a
previously placed concrete structural element. The construction joint shall
extend entirely through the concrete element. In a normal contraction joint
load transfer, additional to that provided by reinforcing steel when present
at the joint, shall by aggregate interlock. This requires the first placed
concrete to have a rough and irregular surface at the join. If the roughened
surface is prepared by scab bling then the joint must be thoroughly cleaned
with compressed air or other effective means before placing fresh concrete.
Keyed joints shall not be used because this method has poor load transfer,
especially for unreinforced concrete. If the construction joint is made
smooth in unreinforced concrete then dowel bars shall be used to achieve
load transfer across the joint.

0 & J o
rjiatnnsidfvsnsuigntswmm A Snhionugs




kR Foms mILTUNWIGE SN UIGAIS AN DU AnS s

MIMIfIIHE

Finishes

M Ausiunsifisnodiopian smananinuig
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¢ All exposed finished surface shall be smooth.

¢ Honeycombed surfaces and superficial water and air holes shall not be
made good immediately on removal of the formwork and shall only be
filled in with mortar on the instructions of the Technical Supervisor.

¢ The faces of concrete for which formwork is not provided, other than
slabs, shall be floated to provide a smooth surface.

e Faces of concrete to receive render or plaster shall be roughened to
provide a good key for the applied finish. A good key can be provided if
the concrete surface is scratched and roughened with a sharp tool, this
will be most effective with young concrete. Alternatively and/or
additionally a ‘dash coat’ may be applied by throwing a mixture of
mortar and added bonding agent against the wall. The scratch and dash
coat shall be left 24 hours before the floating/render coat is applied.

e The surface of building floor slabs shall be polished when nearly set

with a dusting of cement powder to ensure a smooth horizontal surface.
e Pathways and concrete areas shall be coarse broom-finished to ensure

mityh

Plastering

that the surface is non-slip.
fﬁﬂﬂﬁiLﬁ]ﬁUﬁiUﬁﬁﬁSLﬁfQﬁig U Z’[}ﬁﬁﬁm SﬁLﬁfﬁ]iﬁjQﬁﬁﬁ%ﬁigﬁ
Uignigdy

Structural concrete shall not be plastered unless required by the drawings.

MINAGH

o wakiiuifunsd upoiisanvwagpimimi ajn'jfgﬁigja
Sufidlpamapmwipvh §Rnihwiifhim ﬁfggfﬁﬁjhuwf]m
o Sunsuguaniganmsnisphguingmsdnaomsif
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Curing

o igiphiwinuis Siuihpignf s mitmaspiminijpv

AifG4

e Newly placed concreteafter 6 hours shall be protected from drying wind,

rain and sun by completely covering it with plastic (or other) sheeting.

¢ The concrete, including exposed faces, shall be frequently wetted by

approved means for at least 7 days after placing.

¢ During the curing period, the concrete shall be left undisturbed other

than works to be covered.

G. MIH{MAT (Uses)

1UH19:9:¢ 1f[u

Concrete 1:2:4 used for

o farwn agnusamughmis Shijaudanigs a9
o (A:ansapuans Shamians Gigdstvsnpmuenn fhiiv

ANSIs)

¢ Reinforced concrete beams, columns and slabs for small buildings
¢ Bridge foundations, abutments and piers (but not bridge decks and

beams).

&. miﬁﬂﬂmﬂ?mﬂﬂﬁjmiiﬁﬂ 9'Hmﬁ]ﬁﬂ UGN 9:V:c
(Calculation of material quantities per 1m’ of Concrete 1:2:4
concrete)

RN tgs NAM
Material Amount Unit 4 3
= BuE 325Kg 043 m 086m 149

o 325 ke At W

Cement =

i 0 | =

Coarse Sand i

§GU190 x WOBY 086 o’

Aggregate10x 20 mm

0 & J o
rjiatnnsidfvsnsuigntswmm A Snhionugs
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DM, 655§29:: MEMASS 30 N/mm’
(Concrete 1:2:3 Grade 30 N/mm?)

9.6dtm{dmii (Composition)

M) MIVTUNW U EHR UGN UIGHIG i vinnn

Ingredient Specification Quantity

it denfngmisumshnnninigis | omnvisdan:an
Cement Ordinary Portland Cement 1 part in 6 of dry Vlé)lume

gayninum s duinyjuin o ovy§ini

§$1190 x WouH R o .
UINWOBHER{HIN SHIUHRFUANY

Quarry stone minimum size 10mm,

m MADISGAN: Ayt

AggregateleZOm maximum size 20mm. 3 parts in 6 of dry volume
m size .

No dust, clay or organic matter
aNGifiy msfsguiinyagnposiginudgdsipi | WmadIsGAN:AH

WwHsHIP O UIURRIgw

Coarse sand No clay or organic matter. Sharp sand, 2 part in 6 of dry volume
smooth river sand shall not be used in
concrete.

Gn GrannSuBsm SNy WwaHY | 9N dORgHNW O™
UNWHiIgAGwaEndspimsgami | WmORHuPUABLEY W N
hygrmagitumsaimniphing | sysdon.pisimuinans
gatigjw (Eninumouiimams)y | sdyuimnsindidgianw

Water Clean and free water from any organic or 175 litres per m3 of mix or 23L

inorganic matter in solution or suspension.
It shall not contain any grease or greasy
particles, clay or salt (Dringking water).

per 50 kg bag of cement, but
anyway the minimum amount
needed to mix.

1. ﬁ'[JHfmﬂEijﬂ J (Other requirements)

gafSyminnuivnih wigingg
fI{pn

o WUHHHYJUINCOBY

. WUEHHRUINZOVOYY

The consistency of fresh concrete
shall be monitored by testing the
slump:

¢ Minimum slump: 80 mm

e Maximum slump:120mm

¢ Concrete compressive strength

sunms o MNESHHNINRITAIIUHNH30N/mm’ Z}(l)oﬁl,fn?gzsmngth Orade
10x20x30cm
M. UIgHIS R anhasd (Construction techniques)
mMinnts MW WH S
Mixing By machine
mIvN s uintihwi asignemsn
Compaction By mechanical vibrator
fnnaniiai fanansasiippiifiguisiaighisuminin Mot g RvanUIG

o

insynighinuig|avdaandfugigupinsonssifglaviise

3]
1

andioghgwig)sinunsnfigsafanansaiin s ading
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9

gemnugiisuiianoivg nstysfaninsuigsgmnigiognis
EU§ﬂ'iim[ijﬁjﬁﬁﬁﬁﬁﬂLﬁﬁﬁﬁgﬁﬁﬁﬁﬁiﬂﬁLﬁ]ﬁﬁ%SﬁLmﬂiaﬂaﬂisﬂZ"ll‘mi
mns:pifuhaamgpughinunsnmilnighnsigifoisipiys
fANis1c
wasiligifspimsifiguimomningunwigiogaians: piis

1
9

ﬁj@ﬁﬁj@ﬁﬁﬁ'ﬁm[iji’[fi&jﬂljmmlg?ﬁﬁﬂlﬁgﬁ%Giﬁjﬁiﬁmm SRl
islysinuafwgad1danmamig o) pam)Bsndigjuign:ia
AN[AJIS SIS gMMIGIugRgN Wi aunUITHAD S utiasiin g

HeRNMUFHEIHIMEA

¢ wnmmies L ! tﬁq%ﬁﬁ’liﬁ?

HeRMMUTHHIME

A1 UHmAYS - \’< {ﬁqhwéﬁé/>
)

wasiBianannaisigiivgagp soiainnmsignanipidisn

sgﬁiﬁﬁjajs%mmsmnémgéﬁgﬁghmﬁmﬁazﬁnﬂﬂ

. imaaﬁnn?ﬁgﬁﬁi’gﬁuﬁnjgmﬁigiﬁgﬁ%ﬁmgn'jimmﬁjﬁﬁj‘i’ﬁﬁnﬁhﬁ
AYIURR RN GISA{US LLJ]‘ES]:Zﬂmimi‘is:‘[jjﬁi?:i[ihﬁﬂmgjiﬁﬁﬂ
i sonindghmsigipvisipasanin: apasifigifiv
i si§igiain wming umuigioghd anis aia o aijanam
f{nmmiLﬁSJmmm’g‘?ﬁmwﬁ%mjﬁ%ﬁmmsmfi’igmmmﬁsmm
nfwgngIianand MIgau]pamn)
Fspniidjugn:iEanjanscnsugm MIUgAgpWM it ng
[UiTdm SuiaTang

Construction joints | ¢ The construction joints shall be made where concrete placing operations end

for the day or where one concrete structural element is cast against a

previously placed concrete structural element. The construction joint shall

extend entirely through the concrete element. In a normal contraction joint

load transfer, additional to that provided by reinforcing steel when present at
the joint, shall by aggregate interlock. This requires the first placed concrete

rjiatnnsidfvsnsuigntswmm A Snhionugs 9
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to have a rough and irregular surface at the join. If the roughened surface is
prepared by scab bling then the joint must be thoroughly cleaned with
compressed air or other effective means before placing fresh concrete.
Keyed joints shall not be used because this method has poor load transfer,
especially for unreinforced concrete. If the construction joint is made smooth
in unreinforced concrete then dowel bars shall be used to achieve load
transfer across the joint.

In a normal contraction joint load transfer, additional to that provided by
reinforcing steel when present at the joint, shall by aggregate interlock. This
requires the first placed concrete to have a rough and irregular surface at the
join. If the roughened surface is prepared by scabbling then the joint must be
thoroughly cleaned with compressed air or other effective means before
placing fresh concrete. Keyed joints shall not be used because this method
has poor load transfer, especially for unreinforced concrete.

MIMIfIIHE

Finishes

b Shnaitunsifion i wipfinmnsmananinuig
g aumgEnnnistigeniiiSipiumhgjiinhivghds
iynAndyinnAiauoiihnyismin s IMIgRTINMINwN
wHmsifigimsn o sminnsifignipvphvignisotiom:
sinsigughinudsy)unyibninnisigamusanpianaify]g)
posmanBNUIa

igiuRbigupimigin wENFyannndpnGgAuilyighe
MO TMRNIYRTMUIN uasiiudinisuninhyna{pusnyge
i gmsigiAvimnainum S un amngivuis snsipaigmaiyi
sinziwgnisnndulnnafovmiPaywighig)syvigeliysind
hmsifpun v wagupwoawsihvigsanimamuiel §ig
MR IaNEIM YU NTURIN  (RIGRI: TNV G Y SINUN Y
RUNUMWH
giifiShnighomunipinunifwihwiomaoipvidyngfoy
All exposed finished surface shall be smooth.

Honeycombed surfaces and superficial water and air holes shall not be made
good immediately on removal of the formwork and shall only be filled in
with mortar on the instructions of the Technical Supervisor.

The faces of concrete for which formwork is not provided, other than slabs,
shall be floated to provide a smooth surface.

Faces of concrete to receive render or plaster shall be roughened to provide a
good key for the applied finish. A good key can be provided if the concrete
surface is scratched and roughened with a sharp tool, this will be most
effective with young concrete. Alternatively and/or additionally a ‘dash coat’
may be applied by throwing a mixture of mortar and added bonding agent
against the wall. The scratch and dash coat shall be left 24 hours before the
floating/render coat is applied.

Pathways and concrete areas shall be coarse broom-finished to ensure that the
surface is non-slip.

mityh

sinningilaudoghdspigrisagpninnsagimiguaiidgagiuigh
1660

rjiatnnsidfvsnsuigntswmm A Snhionugs 10
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Plastering

Structural concrete shall not be plastered unless required by the drawings

MG e

Curing

ﬁjﬁﬁfﬁ uiGum ﬁﬁﬂLﬁfﬁ]imiﬁ 8j£ﬁﬁjﬁiﬁ]ﬁ §ﬁﬁtan 3m§ﬁjim win
uhgjRnthwiPiinma uiigh )
simsivnyeinigampsnisipinfudngjosdnmimuiiicn
BSMINAMAENBIUNGAM I INU AT TANRTURRGN AT
isigiiw:inuis Siugipignigiagimsmit: manpiminigpul
HUEUHH OIS UMANIHMUE AN ANH RTINS AN)

Newly placed concrete shall be protected from drying wind, rain and sun by
completely covering it with plastic (or other) sheeting

The concrete, including exposed faces, shall be frequently wetted by
approved means for at least 7 days after placing.

During the curing period, the concrete shall be left undisturbed other than
works to be covered (blinding) or joined (slab construction joint).

G. MIHMAT (Uses)

BTG

Suitable for

wihsuin(g.miafn), npuenngi fhnmuans fu
iginighnmigunipimnugimsmnnsgin

Water retaining concrete (e.g. tanks), Bridge decks, roadand beams.
Wherever higher strength concrete is required.

&. mmnnmm‘?tﬁmnnﬁj@::ﬁh%“‘ Ut U5 9:9:M
. . J. 3
(Calculation of material quantitiesper 1m” of Concrete 1:2:3
concrete)
Iy tgs NAM
. . 380Kg : 175 L
__ EMatenal Amount Unit &_F /\ 5
fUBNH Cement 380 kg =
gNGIAY 0.50 . —
Coarse Sand 1m3
§eU190x BOHY 075 .
Aggregate] 0x20mm
rjiatnnsidfvsnsuigntswmm A Snhionugs 11
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5.8 asstesiss

(Steel reinforcement)

9. mﬁ:ﬁj (Ingredient)

iR ginn MIVTUN W EH UGN UIGHRIG &
Kind of Steel bars Specification
iRy AN 10235N/mm’Y235MPa BS{pifianiMs§uiovsY
i_ifimmﬁ"l g ﬂliZLm%ﬁH‘l SuMm mtmﬁaﬁgmgﬁmgmg U
Round bars Not to be used for bar sizes 12mm or biéger unless shown on drawing.
ianginmm Ayii ¢ $1M400 N/mm? 1400MPa

Deformed bars

gsipnpiinnigunséuicuvugsmisisnminmnsunmis
ANASUUATIGHIGAT

Not to be used for bar sizes 8mm or smaller unless shown on drawing.

V. ﬁLHfﬁ\ﬂﬁjﬂ J (Other requirements)

MNaNH ientpiinanmuiws smsipemNngAYIHH
Cleanliness Steel bars must be clean and free from rust, dirt or oil.
fnnasanidimas wiignpinswiviifuliaguyhvigns o wifiman

(Call-up notation)

ANBGAMEERIGT 3

Reinforcing steel is called-up on drawings using the following notation:

/—3)401 6

—@Ps@150

2NUNIAN s@10g12@2008SWH FahiveclinnytinoLyy
Ggs9oifivnmnimuoousy

Position 4, 10 bars diameter 12mm, spacing 200mm

2NN £10012@2000N8SWH iinGgs90ify
innERnEnoVERNHANVOooLYEMNIE G

10 bars diameter 10 mm, spacing 200 mm, position 4

aNIAN 104016 MSSWHEMbiuem inndgsdilly
SHHSHRRGNODYY

3NN s@g6@ 150N S SWHFMNINVGIRRHNATRDBURNE
imodouy (1BUjuONIGH)9

Position 3, 4 Steel bars and diameter 16mm
Position 4, diameter 6mm, spacing 150mm (see picture on left side).

M. UIgfitGd andaid (Construction techniques)

mifutinn

Bars arrangement

9

iﬁﬁﬁmmﬁitﬂﬁmnﬁ[ﬁgthmﬁﬁmﬁtummsammtmﬁaﬁsm
gﬁﬁmﬁmfmmtij*‘]ms*lgmﬁmmLﬁimsﬁmLﬁ]ﬁUﬁﬁmnﬁmﬁﬁ
IBumspuOuMimigsmsinng

Reinforcing steel shall be fixed in a grid pattern at the spacing called-up
on the Drawings and at the required position in the concrete structure
with the specified concrete cover.
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souinndimnjusisnaio Ggmonngdiaoidn)

Example bar arrangement (isometric view)

mingnuiainn
Bar Diameter (@

amniainn
Bar Spacing

npnuiainn
Bar Spacing

mnugwimugusiiianaugnopitmitnsug
The following table provides a rule of thumb for the length of overlap required.

, " [Uiahm (BY) withaimuy)
piinhy HAORH (BY) - C S ,
pUAUSIMAEINGID | ghfusimngiians
Overlap lengths Diameter (mm) i(r?\t]:rrllsigrfr;onrll)e in C(?)\r/gglraezs(irg;n z)one
AP ARRRAEIINM 6 300 180
8 400 240
10 500 300
ﬁ 12 600 360
14 700 420
16 800 480
8 400 240
10 500 300
H ﬂ 12 600 360
14 700 420
16 800 480
iihasm 18 900 540
20 1000 600
2 1100 660
25 1250 750
28 1400 840
30 1500 900
32 1600 960

rjiatnnsidfvsnsuigntswmm A Snhionugs
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HYR G RURNYHU[UIB s
ngyhiannhihignign)

Minimum bending
diameters (hooks, stirrups
and inclined bars)

HYR G RURNYHUTUIE
Minimum bending diameter
e s iansyninnnn ianign
HUAGRINN
dpy (5Y) vz (HY)
Bar diameter Hook,

Inclined bars dy, (mm)

z ¢ .
, dp,r (Mmm) stirrupsdy,; (mm)
B i b
bar /
ij:_” <20 4 dbar 15 dbar
u
.|+ o '_|
G J - 20 t0 28 7 dour 20 dyer
{with
RN FUNUIURIMIMI QB AINUMAET GRANAmNan|ag

Thickness of concrete cover

Construction of Building

Construction of Culvert or Hydraulic

i siidswmemiugmand

ASEUURUIGHIS IS [T
miminiatmivosy |
U tmImigintihimsah
isHRfiniangmIY

Unless specified otherwise on
the drawings concrete cover
over steel bars should be more
than 20mm or should be more

than 3 times the diameter of the
main reinforcement.

[ siiBsmemivmMAIGAg
UHUIGHIG TS [INUMIMISS
HIGHMHE0HY 9

The cover should be more than
50mm.

U umimigino%ithisig
niviguHmea

The cover should be 20% larger than
the maximum size of aggregates used.

G. MIHMAT (Uses)

artastannfingsigunsuinmisidgugivignisa

[\Y

Steel reinforcement as shown on drawings

g. vTman fUYI: (Material quantities)

uitnts MIHANIUVTH AN IEI: I ANMNA[m | tonmne
Describe Calculation of material quantities Unit quantity:

RN 588 NAM

Material Amount Unit

fUNAIInn 11 T

Steel reinforcement

IRIGAN 5 ke

Wire
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&

gy SiiifiWeight of bar

gy Siiifi= (NYARMY" x 7850) H.{f

Weight of steel bar = (volume in m® x 7850) kg

A sifd =shngnisnfnhS0ie (wy), L= wikidninm @)in:
GYSIRRW =d> x Lx0.0062 (8.}

If d = diameter of bar in mm and L = length of bar in m,

7?)3 or W =d* x Lx0.0062

W=d?xZxix

4
HUARH (BY) yemn (u®) sySHnuithoy
Diameter (mm) Area (cm?) Weight of 1 m length

5 0.200 0.154

6 0.283 0.222

8 0.503 0.395

10 0.785 0.620

12 1131 0.888

14 1.539 1.208

16 2010 1.578

18 2.545 2.000

20 3.142 2465

2 3.801 2983

25 4.909 3.852

28 6.158 4.832

32 8.042 6311

36 10.180 7.990

40 12.566 9.860

45 15.904 12.49

50 19.635 15.41

56 24.630 19.34

63 31172 24.47

Source: INDIAN PRACTICAL CIVIL ENGINEERS’HANDBOOK, P.N.KHANNA 2001, 18" EDITION

0 & J o
rjiatnnsidfvsnsuigntswmm A Snhionugs
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on.d. UNE ROTIVR

(Formwork and False work)

9. mmﬁ (Ingredient)

Ui g
Kind

MIVTUN WU ER UGN UIGHRIG ES

Specification

3
=
3@

Formwork

o mingRmnguigm:maugunsbijgwiligiuiinmvnaugiigan

moumpiinutmaSaine pignupoioanimuihnpuenn
gitg nig By

o nUMInypinthugmicihug:mundpinsiina 20 0u1H)

ienydnviwpidigimwisnwmdyginnsfhmsmnminy

ifyjinpgitmnvaiunbahinunfonodighShniing

o MiNgEHinINvYS MR NN RNWNTWHRNAEH

(2] 10 'y

i
b ughhndvinifmigswannmng mngjusaming

Siigndninwipnhminm:ny 9 indaopoingnfunhi

i
o o

indsamaniuem yug:Minsit U SANATOVEE
minygpfiinm signaninuiag

e Formwork is the temporary or permanent mould for forming concrete and

may be vertical (as for walls and edges), horizontal (beneath beams and
slabs), or sloping (top or bottom surfaces).

e All formwork shall be of wood metal or hard plastic and shall be built

mortar-tight and rigid enough to maintain the concrete position during
placing, compacting, setting, and hardening.

e Timber for concrete formwork shall be Class 2. Timber shall be well-

seasoned, free from knots and worked (shaped) on all faces.

G gUTSURMM)
(SIS MSHUH

a
1

DM g:ijigl)

Falsework-Strut

o GSNISHRAMSFUIMMMuUSIRUEMINGUINTORURLSHIER

nifingwiw:ishinuiguivghpin SO MUIWIRM S WHSHIGN
IShinUIURIN SMNESRUMSMGATIN W ESHIM SITSNIUH
mmmsmgsindyn indiph uinndu

e Falsework is temporary support to formwork required to support concrete

and reinforcement for the period between when it is placed and when it has
sufficient strength to be free standing without support.

V. Ui ﬁi!ﬁﬂ f8 (Construction techniques)

midigiung

o igIRABiEuasaingenpisnanmiivnsAndsne
qugngmigmideiSihnnnaig)ain s ignuinntaiinughds
i SERn WHinMMUANYIPYGE OBHIGN I8 Aigh
apupiinmsmaiansadgmimimivynonisiaajdn i
1 ahamifnns apugaisiughlumigoanigh Igedanitm
BsifuipinidsfanngsinumAunig

. ﬁnng]ﬁLgfiﬁtgjaiﬁﬁjajmsmnmtﬁ@mgamﬁm:qgtﬁmuﬁm

0 & J o
rjiatnnsidfvsnsuigntswmm A Snhionugs
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Formwork’s
Installation

g nidfimpgdnwgmsifepifghinuonoiughg
ningpimpagISudgisunsimd ngimﬁ%ﬁﬁmﬁtﬁﬁjmsmj
migo{ghwimwanineySiugaInvugnnis Iig)agumajnidy
/gﬁgﬁﬁ"jnnﬁiﬁjhjtsf]ﬁﬂ |

The finished formed surface shall be smooth such that it will not require
rendering to make it smooth. Faces in contact with concrete shall be free
from adhering grout, projecting nails, splits, or other defects. Joints shall
be sufficiently tight to prevent leakage of cement grout and to avoid
formation of fins or other blemishes. Faulty joints shall be sealed before
concreting.

Connections shall be constructed to permit easy removal of the formwork
and shall be strong enough to retain the correct shape during compaction of
the concrete.

Formwork shall be true to line, braced and strutted to prevent deformation
under the weight of concrete and other loads, such as wind and/or
construction loads.

M :nySusS s

Removal of formwork
and falsework

ny Susgi{gRfiin Ismmulbh ol wihwiiisnmauns
iHmmi<

iS’IHSIﬂﬂﬁm 3f5§ﬂ'i’[,9if3m’[)ﬁfﬁ §ﬁjiﬁﬂﬁﬁﬁﬁiﬁﬁjmmmiﬁﬁﬁﬂﬁ‘m
BrofinmamuizumemTuin

W9IGTMURUSHATIN S ANITIWw G CiHY MG ain)ifijls
gySiuanuugnig gig)ainmupiadislilbng pifogn
igigwigplaudaiani

Formwork and falsework shall be removed gradually using a crowbar not a
hammer.

Before removal of any formwork the concrete shall be examined to ensure
that the concrete has attained sufficient strength (21 days for beams and

slab and 48 hours for the columns), to support its own weight and any load
to be imposed upon it. Props shall be used to support the members.

m. MBS (Uses)

o WNUNRANRIURH ANHATEURIMIMING

e All concrete construction requiring formwork moulds.

0 & J o
rjiatnnsidfvsnsuigntswmm A Snhionugs
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Of. 0 MUBHLH 9:M

(Mortar for Plastering 1:3)

9. mﬁﬁj (Ingredient)

[UiR G R MIVTUN WG UGN UIGHRTS i uinnn
Kind of Materials Specification Quantity
SREBYS AHuayn 9IMAGISEAN:AJH
Cement Plastering Cement 1 part in 4 of dry volume
L msfsguany MMAGISHAN:
Fine Sand No clay or organic matter 3 part in 4 of dry volume
Gn §nani Shfsmswnupiyguiw | WVOMHRNIB SN WY
MuNWHIRRiIGwY §a8s | ma. dlpmywataiygwn
ininsgamhituhunadn igysao n.In
Water Clean and free water from any 220 litres per m® of mix or 35.5 litres
organic or inorganic matter in per 50 kg bag of cement.
solution or suspension. It shall not
contain any grease or greasy particles,
clay or salt.

9. ﬁjﬁ’lﬂli (Note)

Plastering Cement have

the word Plastering in the bag

R BN YRS N U TSI U S I S N {jPlastering Cement

M. UIGH1S fuaniaoh

(Construction techniques)

mifnw

Wiz yHha sanuwivnh 9 minnwipigjatysSuwnigliyd

Suitable for

o MWHYHANHH

¢ Internal render (plaster).

Mixing By hand or with Concrete mixer machine have to smooth before used
by RN WHYRNEEERE AN 0VEY-9 dHy

Thickness Maximum layer thickness 12mm-15mm

G. MM I (Uses)

BRI . fansgisusm sigifidsgui ddudsgeyuinnghgduaing

¢ All masonry jointing including clay and concrete bricks, concrete blocks.

. UTNANRIENI:HR 9

#™ (Material of Quantitiesper 1m?)

fUBI: Material ﬁ%S Amount A Unit
iﬁﬁ"’ﬁ fiCement 510 kg
an fli’t“iQFine Sand 1.05 m’

Source: INDIAN PRACTICAL CIVIL ENGINEERS’HANDBOOK, P.N.KHANNA 2001, 18" EDITION

0 & J o
rjiatnnsidfvsnsuigntswmm A Snhionugs
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0% Q. MeBHLH 9:¢
(Mortar for Plastering 1:4)

9. mmﬁ (Ingredient)

ViR fHI: MIVTUN W R UGN UIGHRIG ES uinnn
Kind of Materials Specification Quantity
Hus fHufyn 9ImuEiSGAN:ATH
Cement Plastering Cement 1 partin 5 of dry volume
oNGHY msisgyany cmadistnn:an
Fine Sand No clay or organic matter 4 part in 5 of dry volume
G Enann SuSswswnuphaguw | VWOoMHRN U SNWY
gt y upwiiigiigiwa §a8s | ma dbpmywataiywni
Lﬁfﬁ\SgﬁmﬁiLﬁﬁggUmﬁﬁfﬁﬂi Q:thl(“iO A
B8 ANIMHI{UN i @ijﬁﬁ ﬂjigjlﬁ
(GRITUMGUTIMANS)Y
Water Clean and free water from any organic | 220 litres per m’ of mix or 35.5 litres
or inorganic matter in solution or per 50 kg bag of cement.
suspension. It shall not contain any
grease or greasy particles, clay or salt
(Drinking water).

9. ﬁﬂ;ﬂﬂ:ﬁ (Note)

BN YRN8 NN IISIMU S MIN SMA] Plastering Cement

Plastering Cement have the word Plastering in the bag

M. UIRnRIG &g anhad (Construction techniques)

Minnt WS ghasmuwivns g minnwipigjutysShwnigind
Mixing By hand or with Concrete mixer machine have to smooth before used
kY RE M WHYR M EEERE A1 9VEE-9 dHy
Thickness Maximum layer thickness 12mm-15mm
G. MIH{MAT (Uses)
BTN o fansgisusmsiiisg yiAddudsge i uigiagdnd
SR ugH Wooxmo0
o MUWHYNAN ﬁi’[ﬁ
Suitable for ¢ All masonry jointing including clay and concrete bricks, concrete blocks

and stone 200 x 300.

e Externs render (plaster).

. uTmnn fugi: ﬁﬂ 9™ (Material of Quantitiesperlm?)

Iy 688 NAM

Material Amount Unit
ﬁjﬁﬂﬁ Cement 380 kg
gNGHY Fine Sand 1.05 m’

Source: INDIAN PRACTICAL CIVIL ENGINEERS’HANDBOOK, P.N.KHANNA 2001, 18" EDITION
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o%.0. Tapie gasilegs

(Stone wall or Stone laying)

9. futfumij (Composition)

M) MIVTUNW U EH AN UIGHIS i uinnn
Ingredients Specifications Quantities

g gmemnns i ftivoosuxvEoByY BERRHEDTINE
900ﬁﬁxlﬂ@0ﬁﬁm§@.ﬂﬁﬁ18[ﬁ9jﬁﬁﬁ ] YR UG
LQ"EI]LQ"I [Iﬁgﬁ:%iﬂ SIUfN 2iﬁ:ﬁﬂiﬁf§i"]
iRt wssiwghsamgmid
[T AN WHIEGRGTEH

Stone Strong and durable stone sizing 200mm x 250mm | Volume of stone is
or 100mm x 250mm. They are clean stone, no equal volume of wall or
soil and shape of stone is evenly similar surface. | stone laying.
Select stone size and shape carefully to use
smallest quantity of mortar

MWH 9:¢ Aenfnymomn gpoifAvemn Shfnann | mo% IsmgsMminy
me, dlpnuadsnfont Mmwihwit g | AipIUg
thads

Mortar 1:4 1 part of ordinary cement, 4 parts of coarse sand | 30% of wall volume or

and 35.5 litters of clean water per bag cement stone laying.

mix by hand or machine.

1. UIfigfaanNg # (Construction techniques)

WUty YR ug

Installing of wall or
stone laying

g WM Eag Ww{mngigndng fnwxo:c it
NSNS BANUGGYWIFIEGywig)s ihwmingdumagefang

1<% W 1<% W

mutgjn(piGainn IuGarnui af)ahhmenngimng)unan
aIMms)4 igai unpnnigannmdgagst:d) pifusipd
igntgnmuizumsims g dignidunvphdmsgainumems

MnAtan g Simemnusgnumuitnig gﬁhmﬁjﬁjiﬁﬁwﬁﬁﬁ:
MY §imsuNuinns ny Witwi]ugnywn wHEHYWE I Haye
SN I WAIBINNNWHEHAMYMBYSHANG AMBMGNHIE)U
§is wWwoAnwEmaiiwyefinng)q

Clear stone by light water and soak them in water. Use mortar 1:4 to connect
between a stone to another one by alternating the joins straight to horizontal and
vertical line (Absolute avoid installing in uniform). Outside surface of wall or
stone laying (side do not touch soil) have to make sure they are best even as
possible as. Surface side touched soil may be up and down based on actual
positions. Before installing stone on side slop or even land, must to compact
foundation soil layer to be good strong and durable and then install stone with
mortar one by one and its joins are alternated with filling mortar to be tight and
full in all joins (Absolutely warming, wall or stone laying installing already and
later time level mortar on stone joins).




kR Foms mILTUNWIGE SN UIGAIS AN DU AnS s

m. MM (Uses)

m Gi‘[ﬁﬁo SATUHIMS ﬁiﬁ‘[}ﬁjﬁmiﬂ;ﬁjﬁjﬂﬂﬁ fin mngmﬁgi iﬂﬁmﬁﬁLm ﬂiﬁﬁj U S
inn uf Elﬁmﬂﬁﬁ i APIuMIMIMNIUIG . Bmuiiiigs gg ifm WaINNEmMN ﬁﬂ[’ﬁ?j
wepwih:Enddne soitivy Shaminf:isivamians
Can be used instead of | It is suitable with head structure of road culverts, slop site of bridge head
mass concrete and brick | land, erosion protection laying and up/down stream of irrigation structure
walls. Urban drainage, walls and bearing wall of beam department.
. UTHANATENI: N 98 ™ Material quantitiesper 1m?
Iy 688 i

Material Amount Unit
gu 1.1 m’
Stone
JLbL 110 kg
Cement
oNGihy 033 3
Coarse sand

wans iiimiansivignie S iy s mago

0 & J o
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o%.6. Tpisuiuagams

(Solid Brick Wall)
9. fuB1fdmij (Composition)
. - - o ) o l‘]
MAN] MIVTIN W SR AN UIGHIS i UIBnANgNGLNa o8
Quantity in 1m? of wall
Ingredient Specification f Luu(20084H) L gii‘:j(lﬂ 008H)
100mm thick 200mm thick
ggms Gegiffdsgiouanfsymeal | 638 9048 Gg8 V90d
igjaputy Bap Eniw in g
gsinnw4 §Rginl fhigods
HSMAgIPmasie
Solid Brick Solid bricks made from clay, they were 105 bricks 210 bricks
pure bricks and crisp noise. Soak them
a long time in water are not soft. Raw
or scorched bricks were allowed to use.
MWH 9:6 fBudngmoma gnsiivema 0,099" 0,0a4y"
Subnpme, dbpisaitudoni
iupin s win wisyh s
Mortar 1:4 1 part of ordinary cement, 4 parts of 0.021m3 0.055m3
coarse sand and 35.5litters of light
water per bag cement were mixed by
hand or machine.

1. ﬁLHfﬁ\ﬂﬁ]ﬂiQ:] fi(Other requirement)

guingmss sgsOmguimwnsmipaiSyfvpinudnandimanawisongm
B18§U1 Eoxcx9 €08 Highfg inntMmsigaunmomsiul GOxG0x9K108t §ﬂﬁuﬁul’1i1
is:meﬁsﬁﬁ@gﬁms:ijimsng@ﬁ‘e{thﬁme{iﬁﬁmjmstm:ﬁ?mnnﬁfgﬁﬁﬁigﬁnmwaﬁmé
iﬁﬁjt§wﬁﬁtmﬁaﬁ@im:sﬁﬁﬁf{imﬁmﬁﬁ.&;ﬁifgt’ﬁﬁtgﬁtsmﬁﬁns@smgmgmmﬁﬁmmm
GRURIPIITAIH G GRUmMIY

Solid Brick Dimension:

Bricks were manufactured by correctly controlling and using in Cambodia sized 90x45x190mm.

However local bricks were manufactured sizing 80x40x170mm and smaller, if these are offered and

accepted to using for this work then additional quantities and necessary costs to address all other
requirements of the drawings and specification shall be responded by a contractor.
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M. UIgfitGd andasd (Construction techniques)

MIUREMSHY (AP AIGINN900HH):

al

smasgpinsyvhimwis WiwysEnjupivnana §y apnnitupimo yusgi
ulsianGén Imundtnfidedinnwn g upisRwasgansigaint]uuiamw s
mmphmuigpan Saigaur iiiubgisgu)usiyhis: phjusgywinmainoaras

s udAgUIMMWNURMGIUETNT  uhwds§jysinnmuiggnuifihtidpimie

[PiHgInmMuIRIS: IU)RMANINSUMT (F5jumnuinmaniG)9

isimuyefanagiywd it nwrgmsinminns iS‘lLﬁiﬁHSﬁﬂﬂLﬁ?ﬂﬁfLﬁhLﬁjﬁﬂij
pogemminamudsgmugnsn Shywingmugin (Yuifgsjumauinm)9 sqiisg
t§ﬁtﬂﬁgﬁ§j§sL§fHL§s uiffri:sfofufywmidw isimsmisupipusgpivan:
ghign{piibpinmwwooss  sRHiNPNANE00yY mmﬁnﬁﬁm@ﬁg‘wmaﬁqﬁﬁ%@
S WdsiBuardsmsunn:guinnig spin SHMA B umnsgigiw

Solid brick wall installing, 100mm thick:

A brick wall was installed by hand. Before installing, must to clear columns, beams or slabs, which
have to connect or install bricks and shower clean water and spread wet cement on them. And then use
clean and enough wet bricks to install length of brick straight to horizontal and vertical line. It is on
this first brick rank shall be install haft brick and proceed to install parallel length of brick so on. Make
sure that no two adjacent vertical joins should be in a line. Follow this method until solid brick walls
work were completed (Perform following above shown picture).

Each brick joins must to fill mortar to be tight and full. At corner of brick wall must to install
alternated bricks by needed haft brick in horizontal and a brick in vertical line (See above picture). The
brick walls just installed would be not allowed to shake or made to hit anything.

Columns for brick connecting shall be installed steel bars 200mm length and spacing about 500mm to
strengthen a join between column and brick wall. If the columns hadn’t the steel bars for connecting
between brick wall and column would be not allowed installing of brick wall.
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Solid brick wall installing, 200mm thick:

A brick wall was installed by hand. Before installing, must to clear columns, beams or slabs, which
have to connect or install bricks and shower clean water and spread wet cement on them. And then use
clean and enough wet brick to install double bricks as straight rang to horizontal and vertical line. At
lowest rank of double brick length have to start by 3/4 of brick length for 1 rank of double bricks and
continue to install full scale double bricks length for 3 ranks crossing by a brick width and then install
double brick length for 4 ranks crossing a brick width as go on. Proceed to install double brick length
for 4 ranks crossing a brick width until to reach target. It is on lowest this brick rank has to install
double brick for 4 ranks crossing by 1 brick width and continue to make the same until to reach target.
Second rank has to make same lowest rank and third rank has to make first rank.

Each brick joins must to fill mortar to be tight and fulland make sure that no two adjacent vertical brick
joins should be in a line. At corner of brick wall has to use some haft brick width and alternated install
as above picture. The brick walls just installed would be not allowed to shake or made to hit anything.

Columns for brick connecting shall be installed steel bars 200mm length for 2 rows and spacing about
500mm to strengthen a join between column and brick wall. If the columns hadn’t 2 rows of steel bars
for connecting between brick wall and column would be not allowed installing of brick wall.
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G. MIH{MAT (Uses)

HMUsgm St (900uy) TR ANAHMITE]E Y
Solid brick wall, 100mm thick For other department structure.
fmMusgmeiy (Woouy) A URMINE: unmmngusgovinbins mdmnd
Solid brick wall, 200mm thick For foundation or brick walls are from top to ground floor level
4. vTtnan fUHNI: (Material quantities)
vInN GgSautm 9y® NHM

Description Amount in 1m? of wall Units
A ﬁjﬁq’nﬁ 100 200 mm
Wall thickness
Rgms 105 210 piece
Solid brick
AIBIR 8.5 17 kg
Cement
R 0.026 0.053 m’
Coarse sand

wans i iminngivignis S womd mago
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8%.90. Capiswisagipione

(Hollow Brick Wall)
9. fuv1fdimij (Composition)
M) MIVTUN WU GH UGN UIGHIG i v angRigaminon”
Quantity in 1m? of wall
Ingredient Specification ] Hu(ooouy) | § Q%Eﬂ;(lﬂ 00%HH)
100mm thick 200mm thick

RE{UIUNY Begifidag innuagngsy Ggsaf Ggs90dd
Msaighuw S niw:
g siw §8gisl
ShiG spimnSH Mg

g S nhimasig
Hollow Brick Hollow bricks made from clay, they 52 pieces 105 pieces

were pure bricks and crisp nois. Soak
them a long time in water are not
soft.Raw or scorched bricks were
allowed to use.

NWH:G fehfingmoma gpsifivems | 0,09mEy" 0,0may"
Sufnmime, dip isaitudomi
inin smawInwiG yhajs
Mortar 1:4 1 part of ordinary cement, 4 parts of 0.0139m3 0.037m3
coarse sand and 35.5 litters of light

water per bag cement were mixed by
hand or machine.

1. ﬁ'[jifmﬂﬁjﬂi‘}:]ﬁ (Other requirement)

suisgumunassgamguinwnsmipaiSgfvpnausgandmagapisongm
HN8GU1E0xE0x9E0HH ﬁ%.gmsﬁQg:iﬁmﬁn’jmmﬁmﬁgﬁmﬁmsétr'{fmxcowfuOﬁﬁ
Sh ijtamms:mﬁ?mﬁﬁgﬁms:ﬁjimSﬁg&nﬁzjt[ﬁmﬁjﬁhmimﬁm:U?mnnﬁi§ﬁ Suig
t"mmmﬁimﬁiﬁﬁjiﬁmﬁﬁm§hﬁ~[§§immﬁhﬁfbwﬁmﬁﬁgﬁ}gﬁmgmgm%ﬁs@smgﬁ
1§ UPARMMIG GG PITAIRAG GIMI

Hollow Brick Dimension:

Bricks were manufactured by correctly controlling and using in Cambodia sized 90x90x190mm.
However local bricks were manufactured sizing 80x80x170mm and smaller, if these are offered and
accepted to using for this work then additional quantities and necessary costs to address all other
requirements of the drawings and specification shall be responded by a contractor.
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m. Uigfiis fdaniiy # (Contruction Techniques)

I URUIMAE (RN AIGIRN900w1):

o

=

masgpinsmyuhimwis Wwysiniupivnsaan §y spnuituming yiu

» 1

iuisipanedn fungnddndids Gonph)q uvpisawasganaigadnijuoinme
Segmgimpimeispnn fniggnui siiubgisgu)usfunispifusgefnywiamas

1 ) 1

Mo JEHUSRHUIMMWUNMNGIUUNY inwdsiiyednnmuigjnuifimoifiad

a

Mg [RiHSIMuTRiS IV aMININSUMY (HEUM AU M i)

igimvyeinnsgSyws ijit"jmmmumajmsmm%nnsmﬂtmLﬁ&aaﬁnﬂanﬁqﬁﬁL@iti]U
gaogemminamussgmugnon Shywisgmugin (yuiigsiumouinm 9 Smiusg
i§ﬁiﬂﬁgﬁ§‘ﬂ§'8[§iﬁ@8 uifrosfofufywidiw iIslnsuunENRINUSG [Hivan:
ghigAIIMEINILo0EE ANHIMIMANE00UY MMTAREMIMUMNINY ﬁqﬁﬁég
Shaeur WAl umiBsm U ghinnis ﬁSLﬁjimSHg@ﬁﬁjiﬂﬁﬁqﬁhﬁg’iﬁﬁj“l
Hollow brick wall installing, 100mm thick:

A brick wall was installed by hand. Before installing, must to clear columns, beams or slabs, which
have to connect or install bricks and shower clean water and spread wet cement on them. And then use
clean and enough wet bricks to install length of brick straight to horizontal and vertical line. It is on this
first brick rank shall be install haft brick and proceed to install parallel length of brick so on. Make sure
that no two adjacent vertical joins should be in a line. Follow this method until solid brick walls work
were completed (Perform following above shown picture).

Each brick joins must to fill mortar to be tight and full. At corner of brick wall must to install alternated
bricks by needed haft brick in horizontal and a brick in vertical line (See above picture). The brick
walls just installed would be not allowed to shake or made to hit anything.

Columns for brick connecting shall be installed steel bars 200mm length and spacing about 500mm to
strengthen a join between column and brick wall. If the columns hadn’t the steel bars for connecting
between brick wall and column would be not allowed installing of brick wall.
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M URGUIUNATY GENATMEY00BY)3
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Wuagiud wipnoén Shgrdtndidey vposRwRsians igadnunusgmeme
mimuigan Saiggau ilgmmetsapinvfunwiomisgnmac e o5 juiu
siamwisginmamim:ng funasgmasiuod WwusHuninmMWsHim cing)s
iumAngmastuofig)ng ugnjusguinmMwen MAsHetod wanmirg 1eifud
gjﬁgiﬂﬁgﬁﬁqatszLijitﬂﬁﬁgmﬂgmmgw:égsdgi MiRgehod WwugiFgomis:iv)n
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Hollow brick wall installing, 200mm thick:

A brick wall was installed by hand. Before installing, must to clear columns, beams or slabs, which
have to connect or install bricks and shower clean water and spread wet cement on them. And then use
clean and enough wet brick to install double bricks as straight rang to horizontal and vertical line. At
lowest rank of double brick length have to start by 3/4 of brick length for 1 rank of double bricks and
continue to install full scale double bricks length for 3 ranks crossing by a brick width and then install
double brick length for 4 ranks crossing a brick width as go on. Proceed to install double brick length
for 4 ranks crossing a brick width until to reach target. It is on lowest this brick rank has to install
double brick for 4 ranks crossing by 1 brick width and continue to make the same until to reach
target.Second rank has to make same lowest rank and third rank has to make first rank.

Each brick joins must to fill mortar to be tight and fulland make sure that no two adjacent vertical brick
joins should be in a line. At corner of brick wall has to use some haft brick width and alternated install
as below picture. The brick walls just installed would be not allowed to shake or made to hit anything.

Columns for brick connecting shall be installed steel bars 200mm length for 2 rows and spacing about
500mm to strengthen a join between column and brick wall. If the columns hadn’t 2 rows of steel bars
for connecting between brick wall and column would be not allowed installing of brick wall.
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G. MIH{MAT (Uses)

MU FPIUNRiEG (900uY)
Hollowbrick wall, 100mm thick

TR ANAEMITE]E

For other department structure

HMuRgipiumiigvoosy)
Hollow brick wall, 200mm thick

AU ENRER: ungingusgooiubsndnnd

For foundation or brick walls are from top to ground floor level

. uTnnn fJHNI: (Material Quantities)

Uit GgSputMmion® AR

Description Amount in 1m? of wall Units
ﬁLmﬁJ'ijl.lT]ﬁ 100 200 mm
Wall thickness
R 52.5 105 piece
Hollow brick
JLLL 5 10 kg
Cement
anuipy 0.016 0.032 m’
Coarse sand

wans i iminngivignis S iy womd mago
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b5.99. Mmiguss femesusyal

(General Excavation and Earthworks)

9. fuv1fdimij (Composition)

MEHg]

Ingredient

MIVTUN WU ER UGN UIGHRIG ES

Specification

BO1n6
Backfill

Gt nne § o[pingd mypiAsiGMIig) s sinumnsugmA
Type lor Type 3 fill or as otherwise specified.

V. Hi{EIMI§ I (Other requirements)

88118 None

m. Uigfiie fdanii # (Construction techniques)

mi iU o1

Topsoil strip

pinmaignvubionAuraisighfainana
ijftiiﬁﬁmmﬁﬁmﬁLﬁzgﬁﬁHffﬁﬁiLﬁﬁi:thﬁLm TSN UM
BspimAmiisunsinguboingaoy 19w

Clear all topsoil from the area of construction;

Separate all stones from the sub-soil for later use;
Do not pile excavated material higher than 1m.

MIGHE

Excavation

pagaindhtiplisumsisinhAguyivighisa
ijjitﬁﬁmmgiﬁ%nnﬁgmqgmﬁﬁﬁ%§h%ﬁ MU
imAsphuIy s giligfimpmilingim saifmo
igu§msminighmwiti wipmna s onUMIBSIHMINI
RighmwipignGu NI mgﬁﬁﬁmuﬁ%ﬁmmmf;Mms
ijiﬁi@ﬁ%tjmfjméﬁ%gﬁm Wiy SN AN N UMINI
]9

To location and depth on the drawings;

Remove all vegetative matter and roots and burrows from excavations;
Provide temporary support to maintain excavation in safe condition;
Remove water from excavation and keep dry for proper execution of works.
Excavations should be left open as short a time as possible.

Clean and compact base of excavation prior to place materials for the Works.

Backfill

o

ginmdiginnighmumpu i sifvjuintdsgidainmea

woouuigiwNi N IRYwIEGnmpinipnsEmiufing)
msinums“

Backfill excavation in compacted layers not thicker than 200 mm. Backfill
shall be sprinkled with water to aid compaction.

G. MII{MAT (Uses)

MIMW AT THMIATANAFIE RS uminiusE 4

Excavation for buildings, structures, channels and buried works.
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€. MIHANDUTNANASENI:AKINY™ (Calculation of material quantitiesin m?)

miraN Ui ANIE LI i omIsamwinsansismimwpinasan:fnimnais
MININ YNGR MR §UUHUIGHIs TR MSUINM

Quantity measured for payment to be volume of excavation measured vertically from the outer limit of
the works or as otherwise shown by the drawings.

minAdoinmisupihaiiuponignsdnoinanditunsusiininitunasan:
AniAsisming

Backfill measured for payment to be volume of fill to cover works measured vertically from the outer
limit of the works.
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B ut) imwiifioins §omsSwmnishinw Shuinvithwis
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b5.ol. misudesiptied Sojpanw

(Earthworks for Dam and Canal)

9. fuB1fdmij (Composition)

M IURUGHRUHANUIBHIS iU
Ingredient Specification
Boinm ine 9y [ine §mupmngigig)agsigumsummeA
Backfill Type 1 or Type 3 fill or as otherwise specified.

1. ﬁLHfﬁ’lﬂﬁjﬂ J(Other requirements)

vigniges yislawmimuiggfifivjwnismsiinitussuvpuuiniinuishimudss inum
AigH{pimIgim smisinomyAsuigaiis:goidumsinnsy
Excavation required in cuts or under dam below the lowest normal limit of excavation indicated on the

drawings or below ground line, for the removal of unsuitable material, and the ground line under dam
where benching is required or as other wisedirected.

minfisminnmogést  ynmmuiduauignismiinitumsuinmisinhiguyl

M. UIgnRIG&d ot (Construction techniques)

mi i o1l . imnipunubismansansinydainani ol
. piwngismidnsif: o oiPimaisiinagmw
. Sspimnnidinumeingdiafingaotbigiuwa
Topsoil strip e (Clear all topsoil from the area of construction;

e Separate all stones from the sub-soil for later use;
¢ Do not pile excavated material higher than 1 m.

RS S B U o fag8udnpw monfwisynd Hsugnyoindiagl §h

mysagig afmmidnoniitudsopntmnaiiums
At

o intaSsupuURit s MiMuRBn RO MR Yy
imumaisdsugjantiplgsidumsinnsiithwyn{pt
[phvigis oiwnighidudnpionndtinminizuns
ARNHMANA

Unsuitable material ¢ Highly organic clays and silts, peat, soils containing large amounts
of roots, grass and other vegetable matter are unsuitable materials
for sub-grade or fill.

¢ Unsuitable material shall be excavated below sub-grade level in
cut and below dam foundation level to the depth directed by

theTechnical Supervisor the excavation shall be backfilled with
material and in a manner as for the specified embankment fill.

mifin o PRERShTipisumSISInhAS YR UIGHIS [
. piEsmsitinnaypihdinighinnmu
o WhHRIGMARSIMWITIWIRNM N YK N UHSTIHMINI

iuasut Y sigamwinisisnguiwinugmy
inumsigigimns
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Excavation

e To location and depth on the drawings;

e Remove all vegetative matter and roots and burrows from
excavations;

¢ Remove water from excavation and keep dry for proper execution
of works.Excavations should be left open as short a time as
possible.

mit ATIN M i)

Placing and shaping

o MINATINMBIUH

~ U

¢suppnifigimun{Banyaoitums
UINMANA YR UIGRIG AT

o~
1

. BpioAmppuns S8l oovunIYWwING
ajLﬁijﬁ?ﬁﬁﬂﬁggﬁmmmﬁmﬁmﬂﬁﬁﬁémﬁ]mmﬁ
TN WH A SYSINUTINT

¢ Earth filling of dam should followed elevation showed in design.

¢ Soil to be placed in layers, not more than 200mm per
layeraccording to compaction method, watered and shaped by
grader before compaction.

MIENGEn

Watering

Fnipijanoubfisiysinn)ianpoimwifh asngnus
ph)ifisnianonopginaginimwi asgagify]
M5 EnIHHN SANWUM IR SINUIR)IAIPE G

Water shall be sprayed on the soil before final shaping with the
grader. The grader shall be made to ensure mixing of the soil with
the water, before final shaping.

MIVING

Compaction

MITINORiDigRsubA O QU winif siB st g
UMEMNUTE NI RRMITENT

Compaction to be by roller with layer thicknesses and number of
passes according Compaction Methods table.

mifingg

Testing

taumstingisnuiwywnvitinginsgpailagm
WHRARURMIR Sihwifingmhywihpcpgjm sMnans
Fegjinmuonnaimuigitinméuimoos® nighitn

g tiui§in i aspcpil asfl 9 dw/R b RITINTANID §uh
ngnwmn i inii wuinoyhig) sran iU gEuh A
TURT9 HHY/ATNNY

Completed fill or fill layers as inspected by the Supervisor shall be tested
with DCP at a frequency not less than one test for 300 m” fill area.
Areaswhere DCP results exceed 15 mm/blow shall be re-compacted,
orreworked and re-compacted until DCP results =15 mm/blow.

G. MM (Uses)

minid ot é st Shjspw

Excavation and Earthworks for Dam and Canal

&. MIKANNUTNANEIENI: AL 67 (Calculation of materialquantities in m?)

ol o

vinanigupih i o imisamwinngismimwipihamumunoifissenigm
ISMINIS yMsAnMERUTHUIGHIS TR T SUINM 9

Quantity measured for payment to be volume of excavation measured vertically from the outer limit of
the works or as otherwise shown by the drawings.
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(Fill Type 1)

9. fuB1fdmij (Composition)

M) MIVTUNW U EHR AN UIGHIS i
Ingredient Specification
Bugmipopmng |« SoghipopineSsgimspuitumssidmamanameuis

@ngdendinamhid
§

~

Any natural soil (clay,
sand, gravel etc).

R AIUN T
FspinsaonsmamanuizuiRneninyhiyum
Aunaisussmsiaimng

No particles bigger than half of layer thickness (depending on
compaction technique: see below).
No organic matter, non-natural waste or unstable materials of any kind.

I {RUUIRG

1. ﬁ'[}”ﬁﬁ'lﬁﬁ‘jﬂ:] (Other

requirements)

NG

Water content

al

coinudismMInAGInm

~

o

16 ANTNI0

u ~

o

piieds

4
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)

@
W

X

v

S AUHATT (MU
memansiisimipunoinnmaizin:nsSwhdnsdiihuyy)

Moisture content of fill to be shall be uniformly moist to touch.

miifineg

Testing

Aongenfiwyunitinmitunsups phfinagmywis
pcPgjmsdinmudegifsthiotnainvigidinméuimoos®
nighignugsuifinaivapcrilol  moss/AIANHIvINUANI
nufngnwnigiinid wentghig) s s ugRuinag

DCP < 30 58 fHOATNNY

Completed fill or fill layers as inspected by the Supervisor shall be tested
with DCP at a frequency not less than one test for 300 m” fill area. Areas
where DCP results exceed 30 mm/blow shall be re-compacted, or reworked
and re-compacted until DCP results < 30 mm/blow.

M. UIgnRIGfd anhaod (Construction techniques)

mitfusR:tgg
fubn

Preparation of
foundation for
embankment

. ﬁijUﬁjﬂﬂﬂﬁiﬁﬂjiﬁﬂj ﬁﬁjmmgﬂmjmﬁmﬁm yagnigliymy
Reigiinn

ngaipnUmaRigiiunspnipivnnfiuindgan
TQUBRHITINOIGEGIIM TRt o d 0y

a
1 o

nighitwmsgginmiinisuiapiongiim:igaand §a
%gmmm%sqgﬁﬁ‘mmmmoLﬁimﬁmmsﬁﬁmﬁmjasaﬁmmﬁ

Iﬁmﬁﬁ mm”mmfumﬂmm f&l]ﬁ Elliﬁ[ﬁﬁﬁijﬁimﬁmﬁ Mmoovy
isninnygonaR:Itums g mitnn i pimasinmniss
ghinoarphtiplinuphs Shnpmaispunvitupiume
For road construction where the ground surface is situated at sub-grade
level or below sub-grade level, the existing ground surface shall be
cleaned, grubbed and scarified. Then the surface shall be compacted to a
depth of 150 mm.

Where an existing embankment is to be included in a new embankment,
the top and slopes of the old embankments shall be stripped of all

0 & J o
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vegetation and roots and all materials shall be removed to a grade line
and cross section 300 mm below the proposed sub-grade elevations.
Benching step with horizontal and vertical faces shall be cut in the
existing slopes to a depth corresponding to the thickness of layers to be
compacted.

mINATINMINIET |« EIOATMNIRumETE ANJEIRNMITINUHTIEN 6E N
i) Wity ST
o igiRUMSOATINMIGNGHRRIGITT WM SH{NG9008H 6
M8Un mtmﬁﬁﬁgmgﬁmgmg U
Placing and shaping ¢ Soil to be placed in layers according to compaction method, watered and
shaped by hand before compaction.
e Completed surface of fill to be smooth and within 100 mm of lines
shown on drawings.
MIAENGEn o F{RIMAM N TITIWERRHTN GESIN )T
o i inanmisdniu)nsniisdssinsanidaghy
guiglghd A eifumsin)iS vy
Watering ¢ Soil should be placed in rough layer and water poured before final
shaping.
¢ Pour water until the water begins to flow off the surface of the soil. Wait
for the water to seep into the soil before final shaping and compaction.
MIVING [HINENWN [N B UNSH{IN A9 0 08B TN TIN WK
Compaction Place in layers 100 mm thick and compact by hand.
G. MIHM (Uses)
QI R Boinmmgisiinuupndsging g inroaninyg
Suitable for General earth fills where settlement is not important.Ex. near pipe culvert
BSUBUUITINT | (Ree0nNRHMIGIGIE ST

Not suitable for

Foundations for buildingsRoadsEarth dams.

8. MIBNNUTN ANEUMINRM 98" (Calculation of material quantities Unit: 1 m’)

vinanisupihaiioisamwinuinanistinmunoiminAiamivins
Ui ftinmisENsNoIgEho,m4

Quantity measured for payment to be volume of fill after placing and compaction.

Bonmipfviiinnnamizunsvinmislibi goyghvigns i spin i umomis

AMWigi =16

Fill placed outside lines shown on drawing should not be measured for payment.
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b5.9¢. mmESasddingipinain
(Fill Type 3)

9. futfumij (Composition)

M IRUGHHAN:UIGHIG &Y
Ingredient Specification
BayMApoping@sgd | ovpuuanimisinoizundimaosuninnmsimms 9 §§sHuj
aNGiHaMids) UINMOo% ismafnghmanippapgnuives9 Sgsuyjuin

Any natural soil (clay, sand,
gravel etc).

gd% ismugnghmanipipgnéuivosy Ssgjmsipaiiin
D8 ENHHUMARAM UISH AU NT (MwigRGuIgHigauTs
miﬁmﬁfgﬁifiﬂjim mﬁiLmU)ﬁSa]m Sgﬁmﬁﬁﬁﬂamﬁf{iﬂﬂ 1)
indsifinunlinghiyumnnpopinsunisudsnsiamn
Suitable for compaction using the equipment that is available.

Minimum 30% of particles by weight passing 2 mm sieve.

Minimum 95% of particles by weight passing 60 mm sieve.

No particles bigger than half of layer thickness (depending on

compaction technique: see below)
No organic matter, non-natural waste or unstable materials of any kind.

V.5 {HIMIIG I (Other requirements)

aIinG

Moisture content

sansidvisinatinmpiidvgomnAusamidisanimita

smansiisintopoimnnisin:insaiihyns

Moisture content of fill to be shall be uniformly moist to touch.

mifineg

Testing

Honienuiw g nodinmitun spaiinjih wHERAY
M spiifinamywiapcegms@rmudsgiismiomi
I Rvinm vimoow?Inig it AU B TG IR AJIUAIDCPIG
rifl 9 duy /anupio A fuingnwmiifainivups
gHIg) R A NUIRU RN ATIVATDCP < 9 EUH/AIN1Y

Completed fill or fill layers as inspected by the Supervisor shall be tested
with DCP at a frequency not less than one test for 300 m” fill area.

Areas where DCP results exceed 15 mm/blow shall be re-compacted, or
reworked and re-compacted until DCP results < 15 mm/blow.

m. UIGfiigfaaniig #(Construction techniques)

mithASamiTR)i

Placing and shaping

HipioAm i nUguumuiianja g miviniipignsdn
SmiRjinpnuihwH A sysinuuniigisunsnatinms
NUEIEINUIR oM SUINMISIAR A S uURTIGHIG AT

Soil to be placed in layers according to compaction method, watered and

shaped by grader before compaction.
Completed surface of fill to be smooth has shown on drawings.

MIENGEn

iS’imﬂﬁﬁﬂjﬁjﬁLﬁﬂﬁﬁﬁﬁiiLﬁﬂﬁiﬂHﬁﬁiS‘lijSinmiﬁjiﬁﬁ’[jj'tiiu"‘llij
it & snpnuanA)ifinuianod norgugagumwn g
gjeug) ifg MO FnSnE NS AN TMUYSINNT IR)IATEELR
Niplith! )
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Watering When water is needed, is should be sprayed onto the soil before final
shaping with the grader. The grader should be made to ensure mixing of
the soil with the water, before final shaping.

mIvin G miuinvipniigRsubnmapun i wipifsifsangpuu

MyMNHIE AN [AIGHMITENT

Compaction Completed surface of fill to be smooth and within 50mm of lines shown

on drawings.

G. MIH{MAT (Uses)

BTG

Suitable for

FIG UGN GIAN{ITIRG[fN U
¢suluipmtanéntdumsiganumimy
minftinmigig

Roads carrying light traffic
Earth dams where height of water retained is less than3m.
General earth fills.

&. MIHANUTHAN ﬁjﬁ’li:ﬁ‘ﬁmﬂm(Calculation of material quantitiesin m®)

sinanidupih o isamwinuinanisitinmunsimninAiamivino umo

o

Bofdinmivyanunsighe maitinmimivpaicunsuinmisifaguyiuighisa
Fspihasiiupmomisamwigin is

Quantity measured for payment to be volume of fill after placing and compaction.

For earth filling factor of compaction 1,3.
Fill placed outside lines shown on drawing should not be measured for payment.

0 & J o o
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bs.0d. mamamenissg: ([igivan

(Geotextile Filters)

9. fdtfdmij (Composition)

(agjiinfio anw) s
mifs

Synthetic geotextile.

N{UIAGIRUBSHN M

M) MIVTENW U EH AN UIGHIS i
Ingredient Technical Specification
[RAMAMIMIGi{N: amamimisip:isusiinihwinags Anoiamnis hom

[amamimisiip s piinn S Shnyid nan anwitiwin b

BAig900%

The geotextiles produced by machine. It is the continuous filaments and
non-woven type.They shall be ultra-violet stabilized and 100% of

Polypropylene.

upan:juisfidhimi

Performance properties.

HASGUMITRINENITEnuMATEREAgRiajoipm et

IR NG UMEMIT A GENNIMY

The contractor shall profile a certificate from the geotextile suppler

confirming compliance with the following:

HAGANW

UHAN:IU ety | DRm UgRu
Properties Test Method Unit Result
ik EN 995 g/m? 285
Mass
A EN 964-1 mm 2.50
Thickness
MAnSIgISungina M “
o ENI
fi9vg e 10319 KN/m 21
Wide strip Tensile Strength
MAGSMBAJUH(CBR) Ell§21§60 KN 33
CBR puncture resistance
mit§inasmaimn mm
Drop cone Test ENO9IZ (Hemny 17
1Uni)

sunun E1N29158é) Microns 90
Opening Size
MNNGEHuinms Vm?/sec

1 DIN 60500 | @ 2 kPa 111
Water permeability @ 200 kPa 16

1. ﬁ'[JHfmﬂEijﬂ J(Other requirements)

pamamimisignegRnggming Agpnniduingms Swnpgninpn:asping
pufaligiwy pamamimisignsgpipuniggnuinggsinnpgng mifivy
isanomiminssinguain§is msﬁjmsaﬁmﬁnﬁtsﬁmmsniﬁ]ﬁ

AanimpRdigh

sinsigih gsmsifugpion  daanmnituiloinonipin Sunwmdanuians
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ilig 918 Ui 896 R RNTUHAN:UITAIN 9

Geotextile shall be supplied in rolls. During shipment and storage, the geotextile shall be stored off the
ground. The geotextile shall be covered at all time during shipment and storage such that it is fully
protected from sunlight, site construction damage, rain, chemicals, flames including welding sparks,
temperatures in excess of 70°C, and any other environmental condition that may damage the physical
property values of the geotextile.

M. UIgfitG i aniasd (Construction techniques)

MI{M HiRfmuRamamInisi il pingamwnuiagy s
: NSaNutRl (PUn Shiphdigmy gomiguaindinihas ami
msmmilﬁ;:ﬁjimm@éjasm UURURMIMANII{HAMAMIMms
sipeBspigngyu:Sun§pemEnubaiwinuocigigiu
MAMINIGIE i A wispHigjmsmoEmigiw
AUIRTM 16 0 FNHABSRIHIHAMBMIMIGIE  MANNT
ﬁ}gﬁﬁﬂ“jﬁj@i:qﬁ{ﬁ;ﬁ%ﬁmmm‘tj&‘aj%ﬁﬁn’jﬁmm%ﬁjﬂm:isjtﬁ“l

Laying Ground to be covered by a geotextile shall be graded to a smooth uniform
condition free from ruts, potholes, and protruding objects such as rocks and
sticks. The geotextile shall be spread immediately ahead of the covering
operation. The geotextile shall not be left exposed to sunlight for more than
14 calendar days. The geotextile shall be laid smooth without excessive
wrinkles. Under no circumstances shall the geotextile be dragged through
mud or over sharp objects that could damage the geotextile.

finn isipingefnnuinmw  SugEhisAmamimisijn:is:ini
meLﬁﬁiﬂ?@HUjﬁimDOOHﬁ ﬁﬁSﬁﬂﬂLﬁfiﬁi@ﬁ@imﬁj%Lﬁﬁ
iﬂ?@HUjUIH‘I?JOOHﬁ"I

Joints Geotextile shall either be overlapped a minimum of 600 mm at all

longitudinal and transversal joints or the geotextile joints shall be sewn
together with a minimum 100 mm overlap.

mig o asiBpamimimisipheinG gepw Higuogudnyw
Sadan:fpamamimisipn:idunsipnRs§om i whnisijps
nighinngo iwpniwmuNLIUNGAMGMOo0yY

Repairs Should the geotextile be cut, torn, punctured, it shall be repaired with a
patch of the same type of geotextile placed over the damaged area and
with a minimum 300 mm overlap.

G. MI{BMET (Uses)

e e e |G MEMIMIGIEN HIN SWASAGIMATEOMMS 3
; 1. ifopntivhisnéimalnuoisumnizumspunigum
It STRIGRTMWHAMAMIMIGIE T HAMAMIMIGIEHN
Hrmumfimenighiugs idgimimminnm S nnigme
2. (AAMAMIMIGIEN s 8 nghminhnidn i g
uRign mwrgsmmnﬁm:mmm:imﬁjtﬁﬁmgmn%sah

Cushion Waterproofing

__ Senaration

0 & J o o
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WITHOUT TERRAM
Bearing strength
TS 5E £ -
s Ve, 24 ?r

gutheiupifn vmsEnmulinumstnuigNw (inmami
misign s sifiminivhituio: i asmgimgdn
iBUmei§gjnesuaiginng

. (pamamimisip:pim sifminmangibnhdmuiw: mitv

gy Suhinmyw yuifsmaijnid

. BUMBE MG N F o fuln{phensiimsHSMKY)

gnunomidenn:itunminingvi

Geotextiles shall be used as below:

1.

3.

4.

In separation, layers of different sizes of solid particles are separated
from one another by the geotextile. Geotextiles are often placed
underneath riprap to prevent underlying soil from eroding away.

In drainage, the geotextile allows water to pass and in the special case
of drainage"transmission," the geotextile itself acts as a drain to
transmit water through soils of low permeability. Geotextiles can be
wrapped around perforated drainpipes to filter out fines that can clog
them.

For reinforcement, the geotextile is used as a reinforcing element in
the earth through either stress distribution or increase in soil modulus.
In filtration, the fabric acts similar to a two-dimensional sand filter,
allowing water to move from the soil while retaining the soil.

&. MIKNQIVTN ﬂﬂﬁjﬁ“li:ﬁﬁmﬁm (Calculation of material quantities in m?)
s Anmpiwinduigitupigmn
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5%.99. si{puent SomasesnSiEPRgnean
(Filter Sand and Filter Gravel for Water Treatment)

9. futfumij (Composition)

M) MIVTUNW U EHRHAN:UIGHIS i uinnn
Ingredient Specification Quantity
B[N gNG oG SHt yingSuany gUImnln
Filter sand Clean sand with no silt or clay and no Particle size
organic matter. 900%HhY
0.10 mm
100% bigger than
G &%nmi 0.25 mm
85% bigger than
900%H{BM1
100% smaller 3.00 mm
than
IR (R ARIE UM SAT gUImAE
BR8N ATNE Particle size
Filter gravel Clean gravel or crushed stone withno | ¢ g 0eo,fithy
silt or clay and no organic matter. . Imm
100% bigger than
G H%HMNY
2 mm
85% bigger than
900%HGMN |
v 0 mm
100% smaller than
VU-H{BIMIj1 I (Other requirements)
gNBUR iR PPy s Suilmaoasipn:Shdsmoifimaomsis  ilugm

ui§nidiaufio WEANMNSSWR GIN YWIL LT SigosmsiimM:msivo oijahn g
itfums iy ﬁinjﬂ souimimwisuutmannisén  waosiBénuiginémn:8umsnn
i s ndimndmauiinm SHUJ] sl R{pi§{e QUGN Bjmahiygs

Sand or gravel shall be washed carefully before use.The filter will not work if the flow rate is more than
0.2m/hour. That means a filter with surface area 1 m* can filter 200 litres per hour. We can know the

water flow by watching its colour. If the water flows too fast the water will not come out clean. If it is
found that the water flows too fast, make the filter layer thicker.

M- UIGHIG SIS A (Construction techniques)

ﬁ’[ﬁﬁ $U1(Grading) ii:il’i ) LouED gﬁflﬂ;ﬂ SlE) ff:i 8 (Manual or mechanical sieve)

mim ﬁ(PlaCing) iif:iim ti i (By hand)

G- MAP{MAT (Uses)

ﬁiiﬂ"[}ﬁjﬁﬁj’[}ﬁ‘lfj Gi{H. ﬁi[}ﬁ‘lﬁﬁi@ ﬁ§ﬁLﬁiZ §BGILH‘I 26 ﬁﬁﬁ‘[}ﬁiﬁﬁﬁjﬁ ‘.’]i?::]ﬁ |
punusiEmsisinaEning

Suitable for Filters to clean water from ponds, and other kinds of drinking water filter.
Filter layers in the bottom of ring-wells.

R VRN L) GIE SN UMY WUHT R AM N AG UgHJ

Not suitable for Filters for use with gabions or rip-rap

0 & J o o
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95,90 WEFRFVAZH NGBS (WBM)
(Water-Bound Macadam Subbase*“WBM”)

9. fuB1fdmij (Composition)

M) MIVTUNWEHUHAN:UIGHIS vinan
Ingredient Specification Quantity
Hiyeg RYsHIAvHARME M wEA NS i | niysgipupipuvigify
pusmsiniisthgomau Uigpins | sUigoanipme

Coarse aggregate

sipumApminum Shdsipimsmhoing
Shaonuigjw“
Coarse aggregate shall be crushed stone. They

shall be sharp and angular approximately cubical
in shape, aggregate should be similar size. They

Course aggregate shall
conform to the following
grading

shall be free from clay and organic matter. ¢ ﬁ%[,m 8 | %musuSHUME
Sieve size % by weight passing
63 mm 100
50 mm 95-100
38 mm 35-70
20 mm 0-10
10 mm 0-5
ﬁigﬁﬁ(ﬁ%iﬁ) ﬁigﬁﬁiﬁiﬁmijﬁﬁﬁ@ﬁim W MItin Mmugegj ﬁigﬁﬁ(ﬁfiﬁ)’[}ﬁfﬁﬁfﬁimmﬁ
URuRYs IR wHinmgitunsug | APngsmmy
an:gomSuniyogipvine
Screenings Screening material acts a binder by filling the Screening materials
material voids in the coarse aggregate and shall consist of | shallconform to the following
the same material as the coarse aggregate. grading
GUIRIIINY | % MusySFUmE
Sieve size % by weight passing
10 mm 100
4.75 mm 85-100
0.15 mm 10-30
(150 micron)
581 S None

1. ﬁ'[}”ifmﬂﬁ‘jﬂ (Other requirements)

M. UIGfig faaniig # (Construction techniques)

mitfjumnaga

Preparation of

nagIRI) UGS Inunoginnsiglduapnm Shganiihnlnagme

giepiiguishithahwinnghiom«

The sub-grade shall be prepared even and compacted to grade and camber and

sub-grade cleaned of all dust, dirt and loose material.

MINGNWARES | mysgifvpingnwimhwi dsyinwisdpaishbinagiisnnsigu
§ilAy GBJRUIZUMSA{INAT9006Y URUAUINTIG

Spreading of Coarse aggregate shall be spread by machine or hand evenly upon the prepared

coarse aggregate

sub-grade sufficient that the thickness after compaction is 100 mm.

0 & J o o
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Dry rolling

vpufingnwnigsgmepifsniysgansinmanwdsiside m
ASUin Lﬁimuﬁmmﬁmmﬁﬁmﬁﬁﬁmﬁﬁmmﬁnntiﬁmnmﬂmmﬁs
igtgeishimwiuuisiSaunanamuisghvatuyunm:

Ui i'j"ﬁ
finsy muuhiainng ﬂmiﬁSUmﬁLﬁiﬁsmmﬁummﬁﬁﬁtmﬁﬁmm

it [iJ'ﬁiS'mHBH‘I ﬁjSﬁSUﬁTUﬂUiﬁjiHﬂjHSiﬁjm "l‘[,UﬁJ'SiUmmmﬁﬁ}ﬂﬁ
nefnfisansinramiisuintgisumiuasifnagngSupmw
Immediately following the spreading of coarse aggregate it shall be rolled dry with
a vibratory roller. Rolling shall be first at the edges then moving towards the
centre, the roller running backwards and forwards parallel to the centre line of the
road until the layer is firmly compacted. Rolling shall continue until the coarse
aggregate is keyed and stone creep ahead of the roller is no longer visible. Light

sprinkling of water is permitted if required. Rolling should stop if the sub-grade is
soft or yielding.

LI E

Tolerance

A aighsuntaapiin:ovuBIsA NN TR HIMI TG
in njimmmmﬁiﬁ% njﬁg]iﬁgwﬁ'mﬁjmjajﬁ SRR UL L
gﬁﬁmmas§hﬁs~ij§1ﬁ§h19:]ﬁmﬁﬁu'immi'jtm:ﬁjﬁimﬁﬁﬁtﬁﬁmiﬁjm
The dry rolled surface shall be +£12 mm of the required layer thickness. For areas

outside tolerance the surface shall be loosened and coarse aggregate added or
removed before rolling again until the layer is within tolerance.

MM UGN
AYoE(GiRmH)

Screening coarse

vuiifmif suintnipininwiysgishdigu§oyh siluibinmmng
RN MY GGIAYIN: IRYo GG Rt ynmivintynithwii s
Astipifigiidyjomuniysgoipn guisighm g aminnngn
ngigihmpun v I wifiouyH A SN w MmN wiiy s gim
ingigihdsuynibaofinaunnninnigsgmimisijn i Ssmoms
Uﬁpﬂjimﬁﬁﬁigﬁﬁi[ﬁﬁiﬂﬁmSﬂ

After dry rolling screenings shall be spread gradually over the surface to fill the
voids in the course aggregate. The screening material shall be dry. Dry rolling
with the vibratory roller shall be done to settle the screenings into the voids.
Spreading shall be in thin layers by hand shovel or mechanical spreader. Three or

more applications shall be made until no more screenings can be forced into the
coarse aggregate
> )

MIENGERsH
MIRSUNU

Watering and wet
rolling

uuinAngnwipvnmysiigivogiphigimsaninsyShphgms

AsuinuG:igin gqppivgifivvisanniniundms Enismysgisns
isminhyethasisuintapiwndngnmahwifuninmagjmsmi
gEQRRUNHFUUMHF:GUinigui§mrpnsinamnpnsinihami
fsuintAwifisivnd v aisuRsnuiRiNpuvumihm
Following the screen coarse the surface shall be well wetted by ling water, swept
and rolled. This shall continue until a grout of screening is seen to be squeezed out
ahead of the roller. Care shall be taken not to damage the sub-base or sub-grade by

application of water.Watering and wet rolling is continuing until designed surface
macadam.
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Ay Rhmipplismag i nupim

Additional layers | Second and additional layers shall be added in the same way until the required
levels and total depth of sub-grade are achieved.

miiansiweM | UDUARSUINTWBM HGRGHIMWRISHEIS: BjyndSsywwiigifin
v unhiminapinighisupidhgpuiiwdsipinsmngjmemi
G 6NGIANI IR ENTWBMIS ;1N S1] UGN

Curing of WBM | After final compaction of the WBM the road shall be allowed to dry overnight.

Next morning irregularities will be corrected. No traffic shall be allowed until the
WBM has set.

G. MIHM (Uses)

FUNUMHR RN TRINE

Sub-base course for road pavement.

g.MIEAN VTN AT ARMYE"

Calculation of material quantities, m®

vTnanpnigminasih o omignnin o onatinmuoiigmintSamifisuint

Quantity measured for payment to be volume of fill after placing and compaction.

Boinminuaimshiiplunatdunsuinmisinydssipihasiiiumoigmigniigiu

Fill placed outside lines shown on drawing should not be measured for payment.
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55.98. s MBiFEPR
(Road Base Course)

9. fuB1fdmij (Composition)

MR MIVTINWER RN UIGRIG e uIEnan
Ingredient Specification Quantity
UNWIANGISH | MyGEHARNGURYLTHA(RUnANY MINWENGRIEIGTH
iﬁﬁﬁgﬁaﬁﬁ ﬁﬁjiﬁﬂjimmﬁmﬁﬁj’tﬂﬁgmﬁﬁcﬁ)ﬁ F{]Lﬁjﬁimmﬁﬁ[ﬁﬁﬁuﬁmﬂmmﬁ
ﬁiﬁjﬁiGH BB SMIESIMBIRIEGS Sand aggregate mix shall conform
- , N - tothe following grading
mﬁISo’[}fjfiﬁ@ﬁmU@ﬁSﬁmSﬂﬁm ‘}tﬁﬁil‘l‘“(ﬁﬁ) %mﬁsyégﬁmﬁ
JulhSmMmanaOuU9Rivigugns 50 100
iigjs gumssinpwiui s 38 20-100
- LS e e o 20 60-90
ﬁﬁjfiﬁiﬂ'ﬁ‘[ﬁfmﬁuﬁgSﬁﬁiﬂﬁig‘jﬁj“l 10 40-70
Homogeneous Aggregate shall be crushed stone or 48 30-55
mixture of crushed gravel (Shingle) or other stonesor. 24 2045
aggregates and sand | They shall be clean, strong durable and .
fairly cubical in shape, and have low 0.6 10-30
porosity. Sand shall be added to achieve 0.3 10-25
the required grading. Aggregate and sand 0075 515
shall be free from clay and organic matter. ' )

1. ﬁﬁffﬁ'lﬁﬁjﬁ 3 (Other requirement)

B8 SNone

m. UIGfHigaani g i (Construction techniques)

mifn

Mixing

migm B wiiifigiagsminfumn: nsidgHinuwivigy
§nifiyjgjeumi: iuﬂiﬂﬂmiﬁjﬁiuﬁjiﬁjfﬁﬂﬁmiiﬁﬁmmﬂm“l

Screening and mixing shall be carried out prior to placing. Water is to be added
during mixing to keep the mixed material moist to avoid segregation.

MINF

Placing

igpunoif:vphisusifimspunof:gopdannameigouns
nEnngtpnUihdngsitunsunnaisoyiuighisaSapiie

UmﬁimﬁﬁﬂiﬁLﬁﬁﬁs@S’Utgﬁigm%ﬁﬂit;ﬁ shnng4 HSOR NW
WNUERHENGERTA PR LﬁjmﬁLﬁ°ﬁimﬁanmmﬁsLﬁjmﬁ%ﬁnj
BB EREE L mtsLﬁjmﬁSﬁmﬂLﬁjmmmﬁﬁm QBT
NSV NTEI

The Sub-base course under the base course should make it shape as the designed
elevation slope and side as show in technical drawing and compact it until as
technical required.

Prior to placing the sub-base/formation shall be watered.The mixed base course
shall be spread in two equal layers so that the compacted thickness of each layer
shall conform to the required thickness for the course.
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MIASUNU

Compaction

AU NUHRUTINA9E0HEY (RINGERYSINURSUINTY

RSN 1hwigjannsyS>ec00R.[uigjiMigysv000-M000R i

pinvifuf sumviigninvupounifuigighmnnig)aishn it

RIYGFIGUnANNWIN:Hin sunohuians pasinw s
qnpinsunshvian s wipifuisliganamaisgimnwunog
NANE 9 EOYBIV)REA I UIFIMYRpIMITE uBHMEY
Gigonugimy RS umsuEan :iij.]ﬁ MIvN IS iRy
mmﬁ%gmﬁﬁm%gﬁaﬁh

Maximum layer thickness 150 mm.Pour water before compacting.

Compact with >5400 kg static roller or 2000-3000 kg vibrating roller.

Begin at outer edge. Move to opposite edge when broken aggregate becomes
firm. When both edges are firm gradually move towards centre of road by
overlapping roller 150 mm until mix has attained required compaction.But for
Super-Elevated Curve road with one side slop, the compaction shall start from
lower to higher edge.

AfnnIg)h

Tolerance

ISHnUIB T MUTHIUROHHIN SR AT 00Uy ARgaTEUMSI{MA

The finished surface shall be +£10 mm from the design level.

G. MIHMaI(Uses)

v alifn ﬁ’[ﬁ U iljgf’lﬂ SH{B1IU Road base course for road pavement

8. MIBNNNUTN ANfIEI: Aitthy™(Calculation of material quantities, m®)

ENE uimnan NHM
Material Amount Unit
G Stone 1 m’
oNGifhy 05 o
Coarse sand
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rliaitnnsidfushsvigats s A Snionugs mafb 46




fgn b

A2 MIUTUN WIS A URAN: UIORIS AN UATENI: AN S ard

55.96. isgomnestesics

(Mass Concrete)

9. fuB1fdmij (Composition)

M) MIVTINW U EHRHAN:UIGHIS i
Ingredients Specification
Vit ABUAnEMIT UM S ARRJIEHIGS
Cement Ordinary Portland Cement
ONGI{AY gnerygmiitumsimuiitiwy Sspinsyl 88 yainy
Course sand Natural sand, having hard strong and durable Sarticles. No dust, clay or organic matter.
§90xWouY AIYeg yiainunséuinguimoovsfinRvinuosy Sspin syl
BRguany 4
Aggregate Quarry aggregate or gravel, minimum size 10mm, maximum size 20 mm.
10x20mm No dust, clay or organic matter.
Gn EnRpiinannMouTimans
Water Wate:r shall be clean, drinking water.

V.H{BIMIIGN I(Other requirements)

mnie

Strength

motaivowah §ipipa i S wMn§in a A EnSump Tes)s
o WUPENEYMEOYY

o WPRHEUINOYOYY

o IURNUINGO:V:MNSMATSHFINURG 30MPa

The consistency of fresh concrete shall be monitored by testing the slump:
e Nominal slump: 80 mm

Maximum slump: 120 mm

The concrete type 1:2:3, its compressive strength should be 30MPa.

m. UiGfiig faani

aid (Construction techniques)

Mifnw

mwihwHhas ifatudomns gpsuma gmmuasudnon dmp fi
9y Ui

Mixing Shall be mixed by machine, using 1 part of cement, 2 parts of coarse sand and 3
parts of aggregate with water 175litters per 1m’ concrete.

M GEn iﬁﬁ‘[ﬁ:ﬁgﬁﬁjimﬁﬂﬁﬁﬁ Sufisuintgmsunvinnsmy
thiumsamoaRsuinusgsmitinisjysSnnnim it

Watering If foundation soil dried, should be Watere;d on the soil with the grader and a good
compaction, at lease shall be compacted 3 passes of roller before final shaping.

MIvING iithasidisinvinmignimuiveh 9

Compaction Shall be used mechanical vibrator to compact full surface of shaping.

Mg s . iﬁﬁﬁ%ﬁ uiGum ﬁﬁ‘.’][}fjfmﬂmﬁ Sjﬁifbjﬁm:]ﬁ §ﬁﬁiﬁ1’[}ﬂ i §ﬁjim Wwihv

ngumihwiiginimuiigi o
o UfhINUOAISRIUOTThEhjm siduh gim:Hidamimudyh
igsmanmamuiplivahnin smagnhoigpwishvaiimsmng

athuglhigunpigimsmimimiSsisingjmsn
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N RIUNGAM ASURHIRIMITW 00 ATGIsTaamniAs
mipnsEnghmuiligyeivghis mtﬁmig'mnﬁﬁutsm Ul
fumsung igm:Hndh @ﬁgﬁﬁqmiinmﬁ@iﬁtmm:m%}‘mﬁgﬁ
@H‘Jiﬁajﬁ‘lSmigﬁmﬁlﬁiw:%gﬁaﬁjﬁﬁ“limﬁﬁilﬁ:mnﬁﬁﬁ i
wHN{HIgHAG M sMIv:mumiminiugh %j@ﬁgmimm@ﬁ
GANRIANHITERIR{HIUS0N)

Curing .

Newly placed concrete shall be protected from drying wind, rain and sun by
completely covering it with plastic or other sheeting.

The concrete, when placed already shall be permanently wetted because this
initial phase is one which liquid concrete with poor strength become hard
concrete with durable strength, have to protect and maintain it to be good. At
least concrete needs wet terminal 7 days after placing.

One in a while watering on concrete surface, which look like dried shall be
forbidden because of it shall be dried a short while if it is exposed in sun light.
During the curing period, the concrete shall be left undisturbed other than
works to be covered (blinding) or joined (slab construction joint).

G. MIHMAT (Uses)

BTG

Suitable for

o RMIUZABUMENGIANGS
o wndmsaiitnmsihpifopinnuenanssanimuean

e Pavements of roads carrying heavy traffic.
e Mass concrete may be used for bridge slabs and slabs for small structures.

RIANNRHG I

8. uTnnn GBI (Material quantities)

VLER tgenon” NHM

Material Amount per 1m? Units
ULEL 380 kg
Cement
gNGIAY 05 w3
Coarse sand
§90HHxVOYY 075 o
Aggregate 10mmx20mm
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5.0 swgesdamuics
(Mesh Reinforced Concrete)

9. fuB1fdmij (Composition)

M) MIVTUNWTEH UGN UIGHRIG A
Ingredient Specification
TU(Concrete) 1:2:3 (30 N/mm?)
sinmminn aiasinnninisnpneanivihi haammitnount@seiso)

Mesh reinforcement

o 19

OAMAIERI RN S NTMIMINNI{MEEOBE NARIN AT AN AT

ik tnywissammisnisiganmuin:aigimassamg

A @ﬁiﬂﬁ@lﬁim’[}mﬁim WwHS E;fonﬁa]ﬁ”l Sﬁ’[ﬁﬁ ﬂii’é]ﬁ#-‘? (0)5)C g/
apsiadanmgapa)udhanmgaammisnsst:Sannidgu
ighinngh mnq:mmwgmﬁam S5 fljﬂﬂ]ml ﬁuﬁﬁﬁﬁﬂﬁﬁl Mmoovy
Hadan«

Reinforcement of the concrete floor slab will be with 1 layer of steel mesh
(@5@150). The Steel fabric is to have 50mm cover to bottom surfaces. The
bottom layer to be fixed to concrete block spacers of variable depth to ensure
steel is fixed within +/- 10mm of designed position. Spacing of block spacers

should be such that the steel fabric does not touch the sub-base when
deflected under foot load. Mesh should be lapped 300mm.

punumnR:g

Sub-base course

avmni:guphGipaopne imysy fpuosyhifpanit
NSMIWUNBAEARTRNUIGHIS TN WINNIFIMBU G SUIGH
1A MAGAIIS [RINSMAGEMO% (CBR [MEH)9 MAHgUpite
HuiiSnw P NIgNIRYAIN I E0YY

The sub-base layer shall be constructed from laterite, crushed stone of natural
gravel from sources approved by the Supervisor according to the specifications.

The sub-base shall have strength of 30 % (soaked CBR). The sub-base shall
be covered by a layer of 50 mm of course sand.

angiifi{pangm

Natural gravel

i

ANEAGEARnEMASNRORNY  Miysgispunyhiipanitn
NSMIWUNEIHRRURRUIGHISH  THWINNIFIMBUSHSUIhH
19809 U NUANSIRINS CBR 19IMINSESHTh MO%ig

The gravel shoulder shall be constructed from laterite, crushed stone of

shoulder natural gravel from sources approved by the Supervisor according to the
specifications. The shoulder layered should have an in situ CBR of not less
than 30%

ﬁ@ﬁﬁjﬁﬁﬁﬁﬁ ANH9«0YY AnfiGeo ii:]ﬁim 19)3)! SLﬁjmﬁmimi C{Oﬁﬁi’[ﬁ]ﬁﬁﬁﬁlj
RNUSANIGN I §EM SUNMILASIYNUIGHIGAI

Bar spacing Spacing 150 mm both directions, placed with 50 mm cover below finished

slab level unless indicated otherwise on the drawings.
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AR uiainn

Bar spacing

\fo mm

A)mm

&1
Water

EnpiinannMouTimAn s

Water shall be clean, drinking water.

1. ﬁ'[,Hfmﬂtijﬂﬂ (Other requirements)

(4

B U B R/aBAE

Water/cement ratio

suiguin@dead ishouifmaupunysgyagianssgn
aumuidumoifisins iU mmﬁﬁﬂ%w@mﬁo,démo,do%s 5y S
[wasiiEsmeunm

The ratio of free water to cement when using dry aggregate shall be as low as

possible and may vary between 0.45 and 0.50 by weight unless indicated
otherwise.

MONWEIUIEMI
i isiuh
Workability

UHR{PIHD SM AN BB UIHRMIN A UEUUIRE s grUmSMITING
INMIMY opnivihd o) pindsubulindsy + Wavy

The concrete shall be of suitable workability to obtain full compaction.
Slump measured shall not exceed 75 mm # 25 mm.

M. UIGHTS oA fuhh

(Construction techniques)

miny

mingpidsim:nmEhamitugm ity mingpinmpEesyim:
ismahiw:inu efismhiunvithin unolindiugh 9

Formwork Formwork shall be used at all unrestrained edges. Formworks must remain in
place not less than 72 hours after placing the concrete.

Minnt IMwWHRe

Mixing By machine.

mMitf iwRnpinAdsgjinthhoond vQiinsnnw;s

Placing Concre:e shall be placed within 10 minutes of mixing or it shall not be used.

MIvING vinvihwH agsini

Compaction Compaction by mechanical vibrator

MITMOTHIUGY muaupoiinniugs igugapimngnuinwismsungy ydans

Finishing concrete

g sitinyaifyjs gumsiganibnani fhm snyafiviig
mLmt'itiiwﬁﬁf{mmm%ﬁﬁ%ﬁﬁmﬁmﬁmﬁﬁﬁémm WM M AT
i ﬁjmsjamﬁmﬁagﬁnﬂiﬁmmsﬁﬁﬁjﬁm

Immedlately after placmg the concrete surface shall be struck off usingtemplate
to provide proper crowns and shall be finished smooth and to correct levels.

For mesh reinforced concrete roads the finish shall be slightly roughened by
dragging a stiff broom across the surface in a direction at right angles to the

road centreline.
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ﬁ‘[ﬁﬁ Elii’é:lﬁ %Eﬁmﬁ’[}ﬁf +9048Y ﬁﬁ%gﬁ%ﬁﬁ[}ﬁﬁ@[ﬁﬁﬁ GautinmeAiin [iji[fﬁgi il
1 sauRh AR TR M S

Tolerance The finished surface shall be +10 mm from a straight edge place in any
direction on the concrete top surface.

fnnanhaod nudanipimipinighitumnsvinmahdgoyivighsa indim:

Construction Join

~ 17 o~ 222l

warsibmemiinnsivigy
All joints shall be made only where shown on the drawings unless otherwise
instructed.

itk

Curing

iUﬁﬁLﬁjﬁﬁiﬁ\]‘lﬁ]mSffﬁﬂj]’tiﬁﬁi[ﬁimﬂim%g Ug}ﬁmsﬁmﬁgm iS‘Iﬁﬁ
ﬁgjhtﬂmisZﬁmeeiléﬂLijiiilﬁLﬁﬁtm[ﬁmime{iLﬁmﬁﬁﬁ@ﬁj Ugii'j
ﬁm'smpi'j%gmmsfm phsIanciFlvoly whhiaisEnm
iun ity e st andiuatniigy

The concrete shall be kept wet for a minimum 7 days after placing. During
this period the slabs shall be covered with Hessian immediately after final

finishing of the surface. Between 8 and 21 days the concrete shall be watered
daily to prevent drying out of the surface.

G. MIH{MAT (Uses)

° ﬁLm ISIYUSHtN GIEfﬂﬁSI e Road pavement for roads with
El 1, s heavy traffic.
d ﬁi,m fug ﬂgﬂ msa I’[fﬂ BisSHmI e Ground floor slabs in buildings.
&. mmnnmv?munmm::gﬂ%“‘mtjﬂ TUHN9:9:M
(Calculation of material quantitiesper 1m’ of concrete) Concrete 1:2:3
fUBI: Material & S8 Amount AR Unit
ﬁjﬁﬂ fiCement 380 kg
gn fﬁ’[ﬁ BCoarse sand 0.50 m’
§ 6U120x40mm 078 o
Stone size 20x40mm
OAMMIGH Wire mesh 225 kg/m’
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0. 109, (BN

(Steel Reinforced Concrete)

9. fuB1fdmij (Composition)

M8 §j(Ingredient) MIYTUN W UG UGN UIGRTS 8 (Specification)
iUﬁﬂ(Concrete) 1:2:3 (30 N/mm?)
coiteoiin e

Steel reinforcement

uignnifhisnpuganivitfimunaitn o i@s@200)4
TR RN S NTMIMINNMBE0BEY  In{RIMARANN
wihiohywihuiuigmsligahimuineiiyimas  wiuisn

131:ﬁﬁimt"iﬁﬁ'ﬁﬁmﬁwmmmﬁg@ﬁaijﬁLﬁﬁmﬁgJM/-GJOﬁm
apamusanmogapn)uihiamaiaiansstSanaifgist
INUNNUGSIMY 1NN S§YSTTH 4

Reinforcement of the concrete floor slab will be with 1 layer of steel
reinforcement (@8 @200). The Steel reinforcement is to have 50mm cover to
bottom surfaces. The bottom layer to be fixed to concrete block spacers of
variable depth to ensure steel is fixed within +/- 10mm of designed position.
Spacing of block spacers should be such that the steel reinforcement does not
touch the sub-base when deflected under foot load.

PUNUMH{R: G

Sub-base course

N UnR{ASUHERHRNY Aniyeg Aposghiigunsms
WO EAERROHRUIGHTS TN WINNIFIMBUS N SUIGHIG I
MAEGISRINSMATSMO%CBRIMERN T (R :gnjnsiagul
IO W I NUENERATE0BY 9

The sub-base layer shall be constructed from laterite, crushed stone of natural
gravel from sources approved by the Supervisor according to the specifications.

The sub-base shall have strength of 30 % (soaked CBR). The sub-base shall be
covered by a layer of 50 mm of course sand.

angiifi{paongmhi

7

Natural gravel

ANEHG AR EYMRGeMh (PO figsgisianymiipanitn
NSMIWUNEHIEAEURNUIGRISH  INWIINNIFIMBUSH SUIGH
1S NUANFIHINS CBR 1SIMINSHSATMY M0%ig

The gravel shoulder shall be constructed from laterite, crushed stone of natural

shoulder gravel from sources approved by the Supervisor according to the specifications.
The shoulder layered should have an in situ CBR of not less than 30%

ﬁg‘lﬁﬁiﬁﬁﬁﬁﬁ AV O0YY AnfiiGa Iﬂiﬁm W SLﬁjmﬁmImm’OﬁﬁiLﬁﬁﬁﬁﬁf{i
REUSANIGNAT N SUINMIUASIYNUIGHIS a4

Bar spacing Spacing 200 mm both directions, placed with 50 mm cover below finished

slab level unless indicated otherwise on the drawings.

LI G

Bar spaciyY

AmnRainn

Bar spacing
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Gn GRaNaMBUTIMANS

Water Clean drinking water

V. ﬁ'[,Hfmﬂﬁjﬂﬂ (Other requirements)

s uln/aeas | uiguisuldeds ishomfmaupwniysgaapinm sads

Water/cement ratio

aumsitumsifisins wiwmsdhippniio,caiglo,doissys
[wasiiEsmeuinm

The ratio of free water to cement when using dry aggregate shall be as low as
possible and may vary between 0.45 and 0.50 by weight unless indicated
otherwise.

MUNWEIUIGMI
i 181UHY
Workability

TUHH{H D SM N W U HRMIN AU BUUIRE] 8 §rUmSMIvING
MM wpRivghhai ) pindsubol nasy + Vavy

The concrete shall be of suitable workability to obtain full compaction.
Slump measured shall not exceed 75 mm # 25 mm.

M. UigHIg Auanifoh

(Construction techniques)

miny

mingpidsimeanamanmisumsicihg ningpfinmpssgim:
IBMARIw: USSR nvity vQoiNAIUHIY

Formwork Formwork shall be used at all unrestrained edges. Formworks must remain in
place not less than 72 hours after placing the concrete.

Minnt il ks

Mixing By machine.

Mitfi winpinAdsgWntmhh 90§ unvims s

Placing Concre:e shall be placed within 10 minutes of mixing or it shall not be used.

MIvNG vinvithwi agsini

Compaction Compaction by mechanical vibrator

MBI UG muIuniiinfivgh igiogapimognuinwibmsunga yéans

Finishing concrete

inwmsiingaiiigiegumsiganubnani S sngaiispi
Mgl uiaigRigunupinisu§sihomingauiy
fiimﬁjﬁuﬁ'ﬂﬂmﬁ%g‘iﬁfﬂ§ﬁjim%ﬁﬂiﬁ1§ﬂﬁﬁjgi"l

Immediately after placing the concrete surface shall be struck off using

templates to provide proper crowns and shall be finished smooth and to correct
levels.

For mesh reinforced concrete roads the finish shall be slightly roughened by
dragging a stiff broom across the surface in a direction at right angles to the
road centreline.

ﬁﬁ?ﬁnjﬁg]ﬂ ijumiz9ovy Anighinupiywny§aimamihwidiganid
IUATTUHY DR TS S

Tolerance The finished surface shall be £10 mm from a straight edge place in any
direction on the concrete top surface.

finnani nudanpfimfphnighidunsupmahdsuydvigniga indigm:

Construction Join

warsiimemiinnsivigy
All joints shall be made only where shown on the drawings unless otherwise
instructed.
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rliaitnnsidfushsvigats s A Snionugs mafb

53




kR Foms mILTUNWIGE SN UIGAIS AN DU AnS s

Curing

iﬁﬁﬁ[}ijﬁﬁiﬁ\ﬂﬁjmSfﬁiﬂdﬂiﬂ'ﬁﬁimimﬂim%g Ugn'jmsﬁmﬁgm iS‘Iﬁﬁ
ﬁgjﬁiﬂEUiSZﬁLH\ﬂi%[]éﬂLijf%éﬁLﬁﬁim[ﬁmf[,mf{imﬂif'ﬁﬁﬁ@ﬁf] Ug’l’l%ﬁ
méﬁmﬁigmmﬁm phmEnNNcIeV 9ly whapimansinmi)
nm%giﬁﬁjsﬁ@ﬁimﬁﬁﬁﬁigﬂ

The concrete shall be kept wet for a minimum 7 days after placing. During
this period the slabs shall be covered with Hessian immediately after final

finishing of the surface. Between 8 and 21 days the concrete shall be watered
daily to prevent drying out of the surface.

G. MIHM (Uses)

o M{NUZINUSHGNEI nn EiS' e Road pavement for roads with heavy traffic.
o RA{MIUSAN e .’;]iLm HiSHmI ¢  Ground floor slabs in buildings.
&. mmunmv?munﬁjﬁu:gﬂ%“‘mﬁﬂ 101 9:9:M
(Calculation of material quantities per 1m’ of concrete) Concrete 1:2:3
RN 588 i
Material Amount Unit
ﬁaJ‘L 18 Cement 380 kg
en ﬁiLﬁﬁCoarse sand 0.50 m’
§ GU1 20x40mm 078 .
Stone size 20x40mm
EITIAULEA Steel bar 4.00 kg/m®
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b5, b, 655659655655 (SBST)

(Single Bituminous Surface Treatment*“SBST”’)

9. fuB1fdmij (Composition)

MEg]

Ingredient

MIVTUN WU EH UGN UIGHRTS i

Specification

b

Bitumen

RBR{UNG:C0-900iBUUUIFIRNAIIMIURS  ASTM/AASHTO
W wHR g guMIpituGaauIATIF i puulhnpimng:
Penetration grades 80-100 conforming to the requirements of

ASTM/AASHTO; the Contractor shall provide a supplier’s test certificate
that the bitumen conforms to this requirement.

AN GSwMN AT

Adhesion Agent

aimpituuiiamngRisin G5 umyw S wRiysgRivigs
ahupwingihwmnsminnsiignsbn

A proprietary additive that enhances the adhesion of the bitumen to the
aggregate shall be added at the doses recommended by the Manufacturer.

IM QI URIYGE

Aggregate pre-coating
material

i dipansupwnigsgpimidssusnwhlimgn yftds
BUIGNIG)REemIe:Y

Aggregate pre-coating material shall be distillate or distillate based product,
cutback bitumen, or another proprietary product.

Yo g

Aggregate

ANR T AJE B BIsRANman mysg ynysiiaisugsom
msi ﬁ%g gany  §uiensisgfinousuiiums900%
gumanimayosy Wiwindripuoovy

Clean, hard, dry, tough, sound, crushed stone or crushed gravel of uniform

quality free from dust, clay or organic matter. Nominal size of stone shall
be 12 mm, 100% Passing 20 mm sieve and retained on 10 mm sieve

V. H{EIMI§ I (Other requirements)

M8 None

M. UIGHTGIANNAIA (Construction techniques)

miguGR:gn

Preparation of base

1 o

iR giuhipiim sesTipfinannme§il yminghiviwini
inynySInUOMHywin a9

The base surface to receive SBST shall be swept clean of dust, loose dirt
and all loose material and shall be dry before spraying with bitumen binder.

mbninhy)

Bitumen Spraying

MmimajAT 9. vA g9 ¢ {j ISsySImGRthARhoiB MY
The bitumen application rate shall be 1.2kg to 1.4 kg cold weight of
bitumen per square metre.

M MR &ippnu

Application of pre-
coating material

ﬂijﬁiﬁigﬁﬁ%ﬁEliﬁ'S91éfﬂSiLﬁﬂUﬁHSL@fiLﬁﬂUmqtﬁéﬁN@ii i’éﬁ
%ﬁmmSU@nﬁﬁﬁﬁg@SUigﬁigﬁiﬂ mnmnmm:mﬁmfjdhﬁnm
ajnmLmﬁgisdmmﬁjim SIANUEGIM I

Aggregate which has not been previously pre-coated shall be pre-coated

with material as specified in of the Specifications. Such pre-coating shall
be carried out so that each aggregate particle is uniformly coated.
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MINNWRIYSS

Application of stone
chippings

E1! S%ﬁﬁigﬁﬁ@ﬁﬁiw I S’i’[fi"] @‘H‘.’]Ug]i'jﬁmim mlim ﬁjﬁiijﬁ
§ pinnpnwipadibigihwifaunidnagnwisumsmmnma
m gfihwisifgighpuildigainygng pasifoins gt
N AMN IEMSIMINENWwIANGISHIN: T niysgin:dsns
npnwwihamn§ voiminmim s

Only dry stone chippings shall be used. Immediately after application of
the binder stone chippings shall be spread uniformly on the surface, by
means of an approved aggregate spreader or manually, so as to cover the

surface completely. If necessary the surface shall be swept to ensure
uniform spread of chippings. The chippings shall not be spread more than

MiIfsuing

Rolling

3 minutes after application of the binder.

MUITQUANENWS igSinyupinsihwigjndinnnany yjgjnd

v

imag islinufnhfisguintipitanpnuithwin§iptilyidinm

MOTSUGIUEOTEY MIRSUIMNUHIUSI RN NTRAIGEIN NG
ignnim A wisinwihgismihwing

Immediately after spreading the stone chippings the whole surface shall be
rolled with either a smooth wheeled steel roller or a pneumatic tired roller.
While rolling is in progress additional chippings shall be spread by hand
sufficient to correct any irregularities in the surface. Rolling shall continue

until the stone chippings are firmly embedded in the bitumen and not easily
removed by hand.

G. MIHM (Uses)

UGS NG GIAN [MINURTENUGE

Wearing course for road pavement

8. MIRANUTANRS mi: ﬁﬂ 9Hm(Calculation of material quantities1 m®)

I 588 NAM
Material Amount Unit
ﬁiﬂ'ﬁjiﬂ"?lﬂﬁﬁ 0015 o
Nominal size stone 12 mm
il Y 1.4 kg
Bitumen
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be.bm. §5eeasS (DBST)

(Double Bitumineuse Surface Treatment ‘DBST’)

9. fuB1fdmij (Composition)

ENIm | MIVTUNW U EHR AN UIGHIS i
Ingredient Specification
RV ABRMUGAIC0-9 0018 AU S RUR{HIMITUATASTM/AASHTO
N wHRg guMIRIUGERuINATIA i puulhaipimng:
Bitumen Penetration grade 80-100 conforming to the requirements of ASTM/AASHTO;
the Contractor shall provide a supplier’s test certificate that the bitumen
conforms to this requirement.
RYGH NG RYGHANG T gh o ynigsiiaidugsInmegil 88y
unugo gAY 1$uIBEBISHinoWEY900%guMARTNUL ovYIiwiF

Aggregate for first coat

G DIERIE

Clean, hard, dry, tough, crushed stone or crushed gravel of uniform quality
free from dust, clay or organic matter. Nominal size of stone shall be
12 mm, 100% Passing 20 mm sieve and retained on 10 mm sieve

RYGH NG
WNuéL

RIGEGANH TH A6 81 UMYG{HaonANMAgeInm syl 88y yiony«
§UIU IS GIHInCEY9 0 0%FUMARIMUOY,dvs 1iwiFind
A, Mot

Aggregate for second
coat

Clean, hard, dry, tough, sound, crushed stone or crushed gravel of uniform
quality free from dust, clay or organic matter. Nominal size of stone shall be
8 mm, 100% Passing 12.5 mm sieve and retained on 6.3 mm sieve.

V. H{BIMIEj I (Other requirements)

T8H1SNone

M. UIGfig e # (Construction techniques)

mifutRzga

1R gt Sh{pipm pBsTHitnwnGl Mangn wiwms:
AhnainitnyngSInUNMIEN S Ywin aj Y

Preparation of base

The base surfacé to receive DBST shall be swept cléan of dust, loose dirt
and all loose material and shall be dry before spraying with bitumen binder.

MINMIA )

PR ajif o, bR .[p 1619, G0 IS sy SIm AR AR
9tH{HMIT

Application of bitumen

The bitumen application rate shall be 1.2 to 1.4 kg cold weight of bitumen
per square metre.

MINENWHIYSS

pninmysgyniiyn:unoinnin GumsInysgpin
anmajiﬁjin"ﬁéﬁmnjimmmﬁaﬁﬁmh npnwyinwisidvigniyo
gipviligAaguapasiisinsigin:pinoonniiginag
MINENWIA ANGISHIGEEIN s IRy ugi Fsninynwugihim g
uUimInmimajis

Application of stone
chippings

Only dry stone chippings shall be used. Immediately after application of the
binder stone chippings shall be spread uniformly on the surface, by means of
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an approved aggregate spreader or manually, so as to cover the surface
completely. If necessary the surface shall be swept to ensure uniform spread
of chippings. The chippings shall not be spread more than 3 minutes after
application of the binder.

upufingnwgsgubigamusngumyagisinwigniisn
inuyhigndimgaisiin mﬁqﬁﬁsuﬁwﬁiji%ﬁantﬁﬁtgﬁétmtﬁ
%ﬁ@JLﬁﬁiﬁuﬁj{im mmndsiajiviggimiRsuNuHIvgIv)a a1y
%ﬁﬁigﬁgim:nﬁﬁﬁﬁqmimﬁﬂm@{ﬁ wHsnwihg i mimnwis

Rolling

Immediately after spreading the stone chippings the whole surface shall be
rolled with either a smooth wheeled steel roller or a pneumatic tired roller.
While rolling is in progress additional chippings shall be spread by hand
sufficient to correct any irregularities in the surface. Rolling shall continue
until the stone chippings are firmly embedded in the bitumen and not easily
removed by hand.

MINNWHRTYGH{HY
NUFv

Application of second
layer

U UEVRINENWMNYIT IR UPSNTF IR digH
Uighig i iU n i ugsmSujnudoinig
The second layer shall be applied immediately after the first layer or within

15 days. The Construction techniquess for the second layer are the same as
for the first layer.

G. MIHM (Uses)

PUNUT N UIFI§HonsINN N URTEUEI4

Wearing course for road pavement

&. MIsANUTnANLIEI: U NNG{H9YY AHM
(Calculation of material quantities) Quantity per 1m’ Unit
G{UNUGIGUIHREIVEY 0.015 .
First layer: nominal size aggregate 12 mm

BIUNUSVGUIBREEIOVEY 0.008 o
Second layer: nominal size aggregate 12mm

(EEIUEERIULY 12 tol 4 ke
First layer: bitumen

IEERNEL 0.8 to 1.0 kg
Second layer: bitumen
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a

o5 bé. nomsEMEES

(Pipes Culvert)
9. fuv1fdimij (Composition)
M) MIVTUN WG UGN UIGHIG i
Ingredient Specification

UH9:9:a RNEON t3 Thickness t:

Concretel:2:4 o MHY ' ﬁﬁH]OO'HET - NEYY * (300 mm =75 mm
e WERARHGOOWY = Adyy | ° D400mm=75mm
. mEhARndoowy - gyy | * 900mm=75mm
. WHAGEADOOYY - payy | ° Qo0 mm=7Smm
. WENAERGOOVY = gogy |- Cro0mm=80mm
. HEYAER9000uE —900py | 21000 mm=100mm

innnanbisumedt) | innniigl Suinnanaiinigs | Steelringsandlong bars at200

éiﬁj{;}n sr?ezel bars VOOBYT Hil §ﬁ%ﬁ fid? mmPs.pacing.Steel diameter_ d:

235 N/mm? . mERARGmMoOVE =pyy | Pipeculvertf300mm=6mm

L a e Pipe culvert 3400 mm = 6 mm

) uHﬁfﬁigﬁGOOﬁH o By . Pize culvertZSOO mm = 6 mm
* ﬂgﬁﬁﬁiﬁﬁdo OHY = B Y ¢ Pipe culvert 3600 mm = 6 mm
* ﬂgﬁﬁﬁﬁﬁa 00HY = @ BY e Pipe culvert @800 mm = 8 mm
d ﬂéﬁﬁﬁﬁ 1 GOOYY = G ¥y ¢ Pipe culvert 31000mm =10 mm
. ﬂjﬁﬁﬁﬁﬁ 90008Y = 90 UH | Ring steel to be on the inside,
fﬁﬁﬁhit}ﬂﬁjj’mﬁimm{jﬁﬁ Ginn | long steel on the outside.
RMiERTMHIn RS mm[ﬁ

1. ﬁLHfmiiﬁjﬂ J(Other requirements)

Hih Eﬁmﬁﬁﬁnj D2 Pipe internal diameters D:
. ﬂgﬁﬁﬁﬁﬁo my e @300mm
o [UHUARHO,GY * (400 mm
o UHNARHO,HY e (500 mm
o UHNARHOD Y e (600 mm
. ﬂéﬁﬁﬁﬁﬁo Gy e (3800 mm
° ﬂgﬁﬁﬁﬁﬁ 9,09 e (#1000 mm
. mﬁﬁﬁiLﬁfm Sﬁﬁﬁﬁﬁ D SﬁLUifﬁ 1m Culvert rings all diameters D to be 1 m long.
m
&N asH ‘i’[;rﬂ Su& A ﬁiLmUa]ﬁiﬁUm 05 Spigot and socket joints(male and female mouth)
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m. UigHi1s g # (Construction techniques)

S IPHUIERIG (IR T

B
NWfeigt!
Drawing for 1 pipe unit

Flow

D+2t

Jd@200

=

G. MIH{MAT (Uses)

[RUBRBER NHAIUAIEASNURIEH SHRANimNaN[aT HinSUIEmN0,98 MU
YUMAGHSIMEAUSHSUS N BRSNS SHaANhvRIEHI9

All diameters for piped drainage system and for irrigation structures.Pipes >0.6 m diameter for pipe

culverts for rural roads and for irrigation distribution and drainage structures.

. MIKANUTN AN I TAITGH 96

(Calculation of material quantities for 1 concrete pipe culvert)

HARRHNY (D) Ul afim i afim
Pipe diameter (D) Concrete Unit Steel Unit
@300 mm 0.09 m’ 2.3 kg
@400 mm 0.11 m’ 3.1 kg
@500 mm 0.14 m’ 3.8 kg
@600 mm 0.16 m’ 4.6 kg
@800 mm 0.22 m’ 10.9 kg
@1000 mm 0.35 m’ 21.3 kg
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on.bd. sonssuaqe

(Well rings)

9. IBIRIMIE] (Composition)

M) MIUTUNWIE UG AN:UIGHIG I uinnn
Ingredient Specification Quantity
TUN 9:9:c fi{n ﬁ'jHUJUIm t=&0 ¥y
Concrete 1:2:4 Minimum wall thickness t = 50 mm
i iannnainum sl 235 Nmm® | o iBnndIgHsHinnuRiihsig:
Bvoovy
. gemninn fuibuy
. innndpinhasiebghdinng
pinnimpim A
Steel Smooth bars 235 N/ mm* ¢ Steel rings and long bars at 200 mm
spacing.
e Steel diameter d = 6 mm
¢ Ring steel to be on the inside, long
steel on the outside.

V. ﬁLHfﬁ]ﬂﬁjﬂ J (Other requirements)

HUARRO[UN D3

o UHAARHO0,GH

o [UHRHEH 9,00

AYIRNEANNANGK:0,8d¥819,08

Well ring internal diameters D:
e (3 800mm
e (31000 mm
Well ring height h:0.5 m and1.0 m

M. UIGRIG ﬁ]tjﬂﬁ\i@ﬁ%’] (Construction techniques)

UAASIIUNHANYY @6@200
Wi 1
Drawing for 1 well ring
unit
h
—lllL=50 mm
v
G. MIHMES (Uses)
BTN digihnnnaanimuol
Suitable for Lining of wells below ground.
BB IURITNG o RHNRNHANY
o YUMHGE
Not suitable for e Well head surround
e Pipe culverts
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&. MIBANUVTNANIHNI: TNGGHANN 91K (Calculation of material quantities for 1 well ring)
1Y

6 D AYAT h ifb nfim i DR
Diameter D Height h Concrete Unit Steel Unit
800 mm 0.5m 0.11 m’ 4 kg
800 mm 1.0m 0.22 m’ 7 kg
1000 mm 0.5m 0.17 m’ 6 kg
1000 mm 1.0m 0.34 m’ 8 kg
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o5.b0. neHNBHANS
(Well head surround)

9. fuB1fdmij (Composition)

M) MIVTUNW U EHR AN UIGHIS i uinnn
Ingredient Specification Quantity
Ui 9:9:G A ISt = 100 mm
Concrete 1:2:4 Wall thickness t = 100 mm
i TERITANY 235 N/mm? tannhm i SutanuTuiiGi W00y
rhndninncuyIignnhipinnigia
npndinnnninniinnigia
Steel Smooth bars 235 N/mm” Steel rings and long bars at 200 mm spacing.
Steel diameter d = 8 mm
Ring steel to be on the inside, long steel on
the outside.
R{PUN Ug:mI yugsinn HAARR ORI 9, vy
iRt mIMNUR:unviyy Shahibinm
g nian
MINUE
Well cover Timber boardsor steel plate Finished diameter = 1.2 m

Metal straps
Metal hinges
Paint

Paint: primer and two top coats.

V. Hi{EIMI§ I (Other requirements)

o HRHFHONANISHNANATHANY D=1000 mm
o AYAIANYRNUHANKH = 1m

e  Well head surround internal diameters D = @1000 mm
e Well head surround height H=1m

M. UIGRH1e MfRMIfNNL # (Construction techniques)

°

ﬁgﬁjgﬁijigjﬁwﬁjﬁjﬁﬂ REURS [E]T
. Hinged cover
URNANUHANAY

Drawing for 1 well head

surround unit

@8 @ 200

G. MIHMAT (Uses)

BTG

Suitable for

AR RN UGS
Well head surround
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S UURITING

Not suitable for

figihrnnaabimul

jya

v

Lining of wells below ground.
Pipe culverts

&. Mmisnn S]U?ﬁﬂﬂﬁ@ﬁ:ﬁjLﬁTﬁW‘Dﬁﬁ (Calculation of material quantities for 1 well ring)

HUNEH D nyad, H Ul Afim i afim
Diameter D Height, H Concrete Unit Steel Unit
800 mm 0.5m 0.067 m’ 4 kg
800 mm 1.0m 0.134 m’ 7 kg
1000 mm 0.5m 0.083 m’ 6 kg
1000 mm 1.0m 0.165 m’ 8 kg
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ba.bil. saneds
(Dug Wells)

9. fdB1fdmij (Ingredient)

Ui G ij:lii
Kind of Materials

MIVTUN WU EH UGN UIGH1IS o

Specification

TN
Quantity

ARHHANY

Well rings

madgEaNghiugs 9:9:¢ ms

wiinnumpdnianionandgs

DUYRNH WOOYY

o GIM:ABHNAGH 90006y
ISR ATENNIMEAM G E0Y
¥ fhngaodoovy 9

o TndHYHER Co0vY
ISR AT ENNINGAM &
GouY SURYIIE00YH

Well rings is reinforced concrete 1:2:4
The dimension of ring steel is 6mm and
the spacing of steel ring 200mm.

The dimension of ring well 800mm-
1000mm have to have the thickness
50mm and the high 500mm.

o HUNFH90006UGHSSAN

n

i nipininmo, 4y
o HYNRRCOOUYTSSHNN

o al

igipiiniono,dy

N
=9

The number of ring well
800mm-1000mm equal the
distance of dig divide 0.5m

AR RN UHANY

Well head surround

madgEanghiugs 9:9:¢ ns
atastnnumidninninnEadncy
B ANV O0OUHIiGAM 1 fit fyis 5
NSANAI9008HRURYAI9000VY
TN wm SU[LJ]Z"[J:GJ%E
MMTENHR G TMUREU

Well head surround is reinforced concrete
1:2:4 that have steel rings and long bars at
200mm spacing. Steel diameter d 8mm.
Well head surround

have the thickness 100mm.Well head
surround height h =1m

raNko9nigh ifooni

Dug Wells 1place used 1 Well
head surround

A{PUHANY

Well cover

pnglivg:ign ynydmsipuifm
RGN NSHRRFRTIAN, MiBRH
Shmsipig)adeiln pamArnme
i iR TMURNUHANY
sngpiignnsdsidnme 9

Well cover is made from plate steel or
stainless steel shape like half of circle that
have one side fix with Well head surround
and another side can be open.

HANW09nigH 1{fo9nipy

Dug Wells 1place used 1 Well
cover
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SNGBI{:

Sand screens

vgnongmiapameny 84
1yoHiiI900% IS{MUgNEMBEHY

mARMUMYs indsmoguma

&

2 3

o

o

ﬁiLFDﬂO,G)'HH MK G&% %SLﬁ]"L‘T
gNEESMEgaMARIMI0, VY
Sand screens is sand grain have not earth
and garbage 100% of Sand screens can be
passed the basket have dimension 0.1mm

that mean 85% of Sand screens can be
passed the basket have dimension 0.25mm

HONYORIGH{HIMIGNEE
1§20, 98"

The quantity of Sand screens
shall be 0.21m’

§oip:

Gravel screens

§oip i sHRARNGH 9,461 191
muy HiniuhingR{RvHRAMINSi1a
arGuiigghiisadejis)uhniiuyigns
téﬂﬁﬂﬁﬁﬁ[}ﬂﬁ |

Gravel screens shall comprise 1.5 to 3 mm
diameter gravel except if the Supervisor

asks for other sizes, in order to avoid sand
intrusion into the well.

HANHORTGH{RIMIGHIN:
0,99y"

The quantity of gravel screens
shall be 0.21m’

1g)snnn

Well terrace

Mig)siffiiughov:¢ msmiaing
HRRRHCHY AIP9V0HY MISH{NN
W% At MEAPNUIGHIG A
TN WHLIUHHAMH9:M:0 181flimy
RATE0BY

Well terrace is reinforced concrete 1:2:4
used steel 8mm. Well terrace have the
thickness 120mm and have slope 2%
follow by drawing and on below of Well
terrace have a lean concrete 1:3:6
thickness 50mm

1) suanionighinimi ¢

. tﬁﬁiﬁ@:lﬂ:d §$89,68M
o 1UHN9:M:D GSS0,8HM
o iBAYICHY §SSGOR.If

Well terrace 1 Place need
The Concrete 1:2:4 : 1,8m°
The Concrete 1:3:6 : 0,5m’
Steel 8mm : 40 kg

V. Hi{EIMI§ I (Other requirements)

« gRoBIM: BugsipeginnsumnysSawnenid sigianugns Suguignegienn
INWiGIN s gnHAMNie neipgnévio,ony

- funIAN9w” isiguipnemonm:Fnms ifishuvoorlip ghotugiuiel pfinuigy
RN AIGIEN: B AT BT8R |

. Qaﬁsﬁnmsﬁﬁﬁmimmimtm%ﬁﬁsmmﬁé%smﬁﬁ (nrenis:gfronanslphiinZan

AiagutSRGAISN) INHAGGUMBENHMANS00%

e Sand screens and Gravel screens have to clean before use. Between part of Sand screens and Gravel
screens have to divide by a good quality of plastic net filtration size 0, mm

e Incase Im’ of the filtration’s surface can be filter the water more than 200 liter/1 hour the
contractor have to add the thickness of plastic net filtration.

¢ In case the contractor done finished follow by drawing 3time (this case must write in special
condition of the contract) but not success so that contractor can get payment 100%.
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mifinegidn
Aanmngn

Water quality testing

ighinuEnigmuinsphrnnatippldoovupiwninmngnigligmii
MATRMN AN S fN(Arsenic analysis)9  [FRiSiTsimsymsmiinnsifni
wyuaamadnuiguig)aupmoifmiiianaSiwnfgasvanmes
Moy anmadnpivmesigiu§iliannSghfghinmuvcithin
ifyfigmitmac

When ground water enters the well to a depth of 500 mm a water sample shall
be taken for Arsenic analysis.

If required or instructed additional water samples for other tests shall be
collected in special sampling bottles.

Water samples must be delivered to a laboratory for analysis within 24 hours of
taking them.

fipifhuTnnangn
ANHANGY

HANBHI STl v pUMEASUEHUIGRISISHG guM SUTNANGA
%ﬁsuumsﬁnnf'mti'hawnrsmnf{mjmjajmsmﬁmmmim%ﬁmﬁnﬂﬁ
mpdwigimuligéanmsgupssihwifgjmsintipiny Shmemi
GrnyjuImo oA o NEnipIfny, dy Shn smIGAHYuIN
9C{Eﬁ’[ﬁfjlh9mﬁﬁﬁ‘llsﬁi’[jﬂ§ﬁlﬂﬁ§hm5§ﬁﬁﬁjﬁﬁﬂlﬁOEﬁ'Lﬁ/S“Iﬁ"I

Depth and Yield in
Well

The well shall be deemed sufficiently deep, subject to the approval of the
Supervisor, when the nominal targets of depth and yield are met. At least 3 m
of water and a minimum yield of 10 I/min, or 2.5m of water and 15 1/min, or
2m of water and 20 1/min shall be deemed the nominal targets depending on the
conditions encountered.

mifinagisumi
Gn

Testing

pnfmauinandagananuishnuisuiinmstiplos  imenidn
ﬁi‘j:ﬁ'jﬁﬁiLmﬁﬁgﬂﬁﬁ‘llﬁiS:uiﬂ[,ﬁﬁ"[ijitﬁmﬁﬂﬂsgliﬁﬁ'ﬁﬁgﬁﬁ mith S{u
nanuniGapiignmaasibamuinandnisQualgaufdginn
miﬁhﬁgwﬁﬁmsqﬁﬁmm'1mngﬁﬁﬁmﬁéﬁﬁmjﬁij@ﬁﬁs‘m:tn‘mm
insipnénaa N

min f{iﬁgﬁﬁﬁ%ﬁ%mqmmin WU A UY BT WU UERanmn
goiphAgRInU VIR R RYAEnifivo00vHIsIE it
hmﬁiﬁéﬂms'ﬁ]éwm anuimangnipfigrighidsiganungbin
Bumigmihaniihuoi§nnsnyanyjuimo, duiibnnmnni
vinangnmbpangwnFpngminanein wisnuimannitm
mmﬁﬁ?mghm@%mmis:mqm‘éhmm

The well shall be tested for water yield when it has been excavated 2 m below
the water table, or sooner as directed by the Supervisor. The yield estimation
shall be primarily based upon recovery rate following three hours of evacuation
by pumping or bailing.

Pumping or bailing may cease after three hours whether the well has been
emptied or not. The water level shall be measured and recorded when pumping
ceases and every half hour thereafter for 12 hours or until the water level is
within 100 mm of its starting position. The yield estimation shall be based
upon the first half hour interval measured after the water level exceeds the
minimum depth of 0.5m above the bottom of the well. The yield in liters per
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minute shall be calculated by dividing the estimated volume recovered in this
interval by 30.
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Cleaning After the water yield has been measured and accepted by the Supervisor, the
well lining shall be scrubbed clean and the water bailed or pumped until it is
clear. After the entire well is accepted by the Supervisor, the well shall be
disinfected by dosing the water in the well with hypochlorite to give a
concentration of 10 grams of chlorine per cubic metre. During the 24 hour
period after dosing, no water should be drawn from the well. After 24 hours

the well shall be pumped or bailed until the water no longer tastes of chlorine
and is clear.

m. Uigfiig fdanii # (Construction techniques)
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Excavation:

The excavation of the well shall be to the dimension specified in the drawings. The centre line or axis
of excavation must be vertical to within 10mm per meter of depth of the well.

Unless soil conditions allow otherwise the first lift should be excavated to a depth of not more than
3.0 m before the start of well ring lining. The finished diameter of excavation shall be maintained
constant about the axis.

Excavated material shall be placed at least 4 meters away from the edge of the excavation in order not
to interfere with construction.
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Lining:

Below the water table and in unstable formations above the water table, the lining shall be made of
open-ended well rings. If well rings are used within 3 m of the surface, their joints and weep holes (if
present) shall be sealed with cement mortar.
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Placing filter sand and filter gravel:
The bottom of the well shall be backfilled with a 250 mm depth layer of filter sand covered by a
250 mm depth of filter gravel pattern 0.1mm
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Safety:
A rope ladder or equivalent means of access shall be provided by contractor so that workers may
quickly escape from the well.

When workers are in the well at least one person shall always watch them from the top of the well. All
workers must be aware of the possible release of poisonous gases and low oxygen levels in wells. No
smoking shall be allowed in the excavation. Petrol and diesel pumps shall be operated downwind of the
well and at least 5 m from the edge of the well. Exhaust gases are heavier than air and will sink to the
lowest levels possible. Under no circumstances shall combustion engines be lowered into wells to
facilitate dewatering or for any other purpose. This leads to a build-up of carbon monoxide which will
cause the death within seconds of anyone present in the well. If workers in the well are overcome by
gas, the watch person must not enter the well but must immediately call assistance; otherwise the watch
person also risks asphyxiation.

At night or when work in the well has been suspended the mouth of the well shall be securely covered.

G. MI{HMEY (Uses)
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¢ Domestic water supply.
Community water supply.
Community facility water supply to school, health post, etc.
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of.G. swanege
(Drilling Well)

9. fdv1fdimij (Composition)

UM MY MIVTUNW U EHR AN UIGHIS i uinnn
Ingredient Specification Quantities
ginEany | gindipve spiinooovy Shmsmaiuc, dmni | wgtiplghés
Well casing PVC pipe, 100mm diameter and working pressure of Equal drilled depth - 9m
8.5 bars.
Gnisiim: GIINGNT PVCHISHRNHGR900UY YD 0uY it dndigmais uinii

Well screens

N81gHu IS 9vEShtNLAsNSRIghENY 0%
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PVC pipe, 100mm or 60mm diameter with slot opening

of 1mm and at least 20% of open area. Each well
screen shall be 3m length.
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Expected length, 10m.
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Centralizer Slkllould be suitable installed to be easy in filling of filter | Shall be placed interval of
gravels, clay pieces and cement seal. 3m
[REIBIpm: iopapians §hThel $insiovy dNimey | gaimudnisip:o
éravel pack Clean ;nd dilrable gravel, sized from Imm to 3mm. Higher than filter pipe 1m
dsgupnofn | milsgeyhiwnidnigniduans Ssyhudn pi | 0posin: 98
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Clay seal Natural clay extracted frgm cl‘ean place, in‘lpermeable Im higher than filter
shall be modelled to clay pellets to be easy to drop gravel level
down into drilling hole.
Gratng ftudoma MWMYWENGaANHuME tipimy fndnans
Cement grout 1 part of cement mixed with 2 parts of clean sand. 3m depth from windgw well
fanfpnt | plinminans mpewing AminnsmiliSny san | vimanipwumy
futhimigs | magisgpifiv§ifianss §ﬁ§ﬂﬁn‘mm §ﬁ@ﬁ§lﬁ fiplpnani wy"
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Water for It should be clean and no virus water. It was tested Based on cllrilled duepth, It
drilling correctly qualities by laboratory. The water extracted shall be needed about 2m?
operation from local clean water network shall be allowed to use. | to 3m3 per well.
I ginti pvemsmninommilhanngs vovy | iphindnmicdy
Uc&yy
Pumping pipe PVC pipe, 13bars strong with 60mm or 45mm diameter. Sm lower dynamic level
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Hand pump There were 3 hand pump as priority for selection: 1 set with spare part
e Number 6 hand pump, maximum pumped depth 6m
¢ TARA hand pump , maximum pumped depth 12m
e Afridev hand pump, maximum pumped depth 45m

1g)snnn U1 9:9:¢ NS [ TER 9fTgHHN9HANY
Flat form Concretel:2:4 with steel bar Iplace per well

V. H{EIMI§ I (Other requirement)
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Well washing:

Washing and cleaning of the well shall be done before completion of the drilling and installation of
casing, and prior to the pumping test if one is required. This will remove the native silts, clays and
drilling fluid residues deposited on the borehole wall and adjacent portions of the aquifer during the
drilling operation.

The washing shall continue for at least 2 hours or until the water pumped out meets with the following
requirement: the sand content shall be based on the average of a 20 litres samples collected near the end
of the washing. The sample shall be allowed to settle not less than 5 minutes before the water is
decanted after creating a whirlpool with the hand. The average volume of sand size grains in the
samples shall not exceed a spot of 5 mm diameter in the middle of the bucket.

If organic drilling fluids are used, they shall be broken down chemically according to manufacturer’s
recommendations before or during development. Cleaning shall be carried out by airlift pumping,
surging, backwashing or jetting.

Washing of wells shall be effective from the depth at which water is encountered to the bottom of the
drilled well. Upon completion of development, any accumulation of material shall be removed from the
bottom of the well by airlifting.
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ﬁ'ﬁ%ﬁ §ﬁ U G Time in minutes after start/ stop/ Interval in minutes between measurements
change of yield
1-10 1
10-20 2
20-40 5
40-80 10
80-120 20
120-240 30

Pumping test

A pumping test shall be done when instructed by a Technical Assistance. A four stages continuous
pumping test will be used. 1" stage duration 2 hours; 2™, 3™ and 4" stages duration 1 hour each;
recovery observation duration 1 hour.

Discharge control measurements shall be made at least at 15 minute intervals for the first three hours
after pump start or change of yield, and thereafter at the same time as the water level measurements.

The water level shall be measured by an electric water level that accuracy of dip measurements 1cm.

Water level measurements shall be followed below intervals of time or other intervals of time as
provided by a Technical Assistance after pump start, pump stop and change of pump yield. Draw down
time and recovery time charts will be shown thereafter.
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Water quality testing:

Water quality testing is a very important to clarify that can we drink the water or not? Therefore all new
drilled well are as necessary to conduct water testing to find important parameters as As, Fe, F, Cl, Mn,
Ec, TDS, NO3, Turbidity and pH. Water sample delivers a laboratory shall be done in term of discharge
control measurement or well casing cleaning. The water samples for testing are most transparent level.
All the water samples have to deliver a department of rural water supply to test.
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M. UIGHRTS L0ANN IR (Construction techniques)
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Drilling methods

Rotary drilling and down-hole hammer using compressed air will be the main drilling methods for
borehole. Clean water shall be included into drilling borehole at the same time as drilling operation.
This is to make soft and fragile soils or stones, cool rotary, against to broken soils and role play to
deliver out drilled west also.

When applying rotary mud-flush drilling, the Contractor shall use a self destructive polymer drilling
mud approved by the Technical Supervisor. The use of Bentonite is strictly forbidden.

Rotary drilling with foam and reduced airflow will also be necessary when borehole is completed in
overburden.
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Drilling final depth:

Expected borehole depth is in the range of 15m to 50m. This is only indicative and is not a contract
specification. To be declared positive, a minimum yield of 1m® per 1 hour should be obtained. For
positive boreholes, final depth should be at least 10m below Aquifer layer. For negative boreholes,
final depth will be determined by Technical Assistance.
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Installation of well casing:

After early completion of drilling, installation of well casings shall be immediately carry out. Initially
both PVC pipes and well screens shall be placed the centralizers at intervals of 3m. The end part of a
sand collector pipe has to patch up by its plug and then carefully and slowly drop them into a borehole.

Extend from sand collector pipe shall be connected 10m length of the well screens by driving between a
well screen to each other or this length of well screen shall be determined by based on the nature of
aquifer thickness. At lease a screen top level have to be a lowest expected dynamic water level 1.5m.

Well casing shall be joined from the screen top and dropped them until a end part of sand collector pipe
to reach a borehole bottom with keeping of well casing top to be higher than the surface about 0.5m.
All head of pipes with inside screws lines shall be installed to up and end of pipes with outside screws
lines shall be dropped to down.
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Gravel pack dropping:

Gravel pack shall be dropped around the well screen carefully to avoid bridging and separation of the
different grain sizes. Gravel pack dropping shall be done as a continuous feed operation making every
effort to obtain a well-settled uniform gravel pack around the well screen. When gravel packs were
dropped to reach a height of 1.5m upper the well screen then light washing work shall be started.
Gravel packs shall be topped up as necessary in during washing to maintain required level. The gravel
pack level shall be higher than from 3m to 10m of top well screen level.
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Sealing by clay and drilled earth:

The annular space between the well casing and the borehole 5 m above gravel pack shall be filled with
modelled clay pellets. And then it shall be filled with inert material such as sand, gravel or drilled earth
from the clay seal above the well screen to within 3 m from the surface. Surface soil shall not be used
for backfilling.
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Cement groutfilling:

From surface of borehole shall be filled 3m depth of cement grout (1 part of cement with 2 parts of
sand).
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Flat form of well building:

Based on technique of drilled well with handpump, flat form of well building is a necessary to maintain
good environment, against streaming of dirty water into the well and hygienic using. Therefore flat
form of well shall be built after known result that the well has enough clean water for using and it is not
impacted the people healthy. Dimensions of flat form shall be 2500mm width, 4500mm length,
3000mm length of ditch and 100mm thickness make from concrete 1:2:4 with one step of round steel
bar, 8mm diameter spacing 200mm and blinding concrete 1:3:6, S0mm thickness.
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Hand pump installing:

Hand pump installing shall be made at final step of well building process which users accepted the
clean water from the well. For enough, effect and long time water using are to relate hand pump type
and itstechnique of installing. Hand pump type which designed in bill of quantity shall be selected to
careful install and follow its manual provided by supplier. Coaching to user group has to conduct at the
same time activities of hand pump installing.

G. MI{BMET (Uses)

o migAgiGnsIinhyun

. migAghfnanuSionays @nani)s sanuaIemMaN..)Y

e Domestic water supply.
¢ Community water supply.
¢ Community office water supply (school, health post, etc).
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7.8, PHBBANHTIEE

(Gabions box)

9. fdtfdmij (Composition)

M)

Ingredient

MIVTUN W EH UGN UIGHRIG

Specification

[UHT M S g (Gabion box)

[HUR AMMMEinsiyaon ¢6hoy Shuinmw
v Wwishmnbigh dusannMwugsamm [HY
tEmshyai0,d08 Andwuiiin [proAIAMMMG
ginumuifigiannduinghig)n
[pHGMoMAyinapigjphisimudulisimins
Standard gabion boxes are 1 m high x 1 m width X 2 m long
divided by a diaphragm panel.

Boxes 0.50 m high are also commonly used.

Gabion boxes can also be purchased or fabricated in other sizes.
Boxes can be cut or modified to suit dimensions on site.

GUIPHT AT AM M Mg NIH 8(Gabion box)

2x1x1m 3x1x1Im 4x1x1m

5x1x1m 6x1x1m 3x1.5x1m 4x2x1m 5x2x1m

2x1x0.5m 3x1x0.5m 4x1x0.5m

5x1x0.5m | 6x1x0.5m 3x1.5x0.5m | 4x2x0.5m 5x2x0.5m

A{pifu fanMm ml A Q(Gabions mattress)

~ " DIAPHRAGH

=—~FILL STONES

RNURAMM AN EaAINMInSAYaTo,mugihy
Shuinmwmuisivs iUishihigRyw 98Xy gan
IS AIAMM I SIM AN U RN TR SHY A
0,9 4ulh0, mosRMGIfiMamStuine nip
RAM@MeMATInAEIgHigImusuiisImife
Standard gabion mattress are 0.30 m high x 2m wide x 3m to 6m
long divided into 1 m x2 m compartments by diaphragm panels.

Mattresses between 0.15 and 0.30 m high can also be used.
Mattresses can be cut or modified to suit dimensions on site.

GUIRT URTAM M N AGM B AJHNIH S (Gabions mattress )

3x2x0.25m 3x3x0.25m 4x2x0.25m 5x2x0.25m 6x2x0.25m
3x2x0.3m 3x3x0.3m 4x2x0.3m 5x2x0.3m 6x2x0.3m
MIBIORPHTAAMMN/G i NEn Ml teanigingy

Gabion manufacture

neninigpntsammisunpmihuwinaspiing
Swuifsmumiiwaislinuitugimignoinanio
thﬁﬂLUﬁ"jsxﬁLUHﬁﬁ"jnmmtm:mw%iam@mmmim
islinisuifispiin usuigimeaimisusns
vighigaidumsgohuiinSuannmaisuiuna
mnivinnsisminpm Sudulisigpaoamm

Factory woven or hand woven gabions may be used but

factory woven gabions are preferred’ especially when only
small quantities are required. If gabions are hand woven the
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finished gabions must comply with the requirements of this
specification, particularly wire diameter and quality, tightness
of weave and mesh size.

T AT A O HT 0 AM )

Gabion wire

N gianpfmpn v waanthuii ¢
- HRHGEN bevLod (Mu/y°

- HRHGH V,VovY VMO [Mu/K°

i V,co8Y Wme [Mu/wY

i W,N08Y Vad [Mb/yY
My VEd [MYB°

- HPAGH m,cuvdd [MumY

it sihaspimsmansig Shngianminhi
350-3500 N/mm’
niguinumsmivn Al i noipinmsgiunds
PVCUUNUIEN UG I M g nis (U SR 0,8 46y
(RN ETANTEH0,608Y)

A AT U GRM IR YU G:{eh
i ushmsiy Shshmhun
Riagsh Shpriammpishingwmnidyiddng
MIPHOAIAME  minishigihnaisupigigi
AUMINI) UPHTAIAM T 4
All wire shall be hot dipped zinc galvanized:

- @2.0mm 215 g/m’

- @22mm 230 g/m’

- @24 mm 235 g/m’

- @27 mm 245 g/m2

- 3.0 mm 255 g/m

?3.4 mm 265 g/m’

All wire shall have tensile strength between 350-3500N/mm”
Where specified the wire shall have PVC or other approved
plastic coating of nominal thickness 0.55 mm (minimum
thickness 0.4 mm).
Sufficient binding wire shall be available for binding/tying
operations.
Binding and connecting wire must be supplied together with

the gabions to perform all the wiring operations to be
carried out in construction of the gabion work.

L
-x-

=%-

L &
)26 JZe OZ6 2
™m-
r) ST ST T &

finagaIn

[IRS{REN Y &I

Type of wire mesh

gpimiins RSNUNRMM{BNA

Double twisted mesh Chain link mesh

oy ”." ooy
A e
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§UIRSN D [UHTATAM) RS AME)
Mesh opening D Gabion box Gabion mattress

80 mm 60 mm
njeousjyeignanim nyeviusiyeignanubin it uihh g pHTA

Selvedge wire

ammiguinnfisIgiminvambugaamm« dinuds

N wIPNiT g samMisinudspHTTNUANAGS
nuiiwpigosimigehywug:aiamg ShjpHo
cnmmusiyeigne i

Selvedge wire is a thicker wire around the edges of all panels.
It stiffens and keeps the shape of the panel. When boxes are

closed and gabions are joined the binding wire is wrapped
around the selvedge wires.

HY & E i fJ(Wire diameter)

HY ) ﬁ 5§y (Wire diameter)

. ; .. | mejusjyeign
fJRI{UHT (Y fRB{UHT N o' 4.
o . . mﬁiﬂiﬁjﬁﬁﬁi
faumm fame) .
amie)
Box mesh Box binder Box selvedge
2.7 mm 2.2 mm 3.4 mm
3 , njeuiusjyeinn
(Y fati3nipfu ﬂ.jﬁjﬁﬁiﬁﬁ -
o ' o . mmmmm fu
faumim A{mufamal o .
fd UM
Mattress mesh Mattress binder Mattress selvedge
2.0 mm 2.0 mm 2.4 mm

Stone quality

o o

neinuiTummam ﬁHSLﬁﬁLﬁiS’IZ
HAM NIHGHU IR IFIZISNNY NG
ifmsphnnhitudsmsgitumsnanymiis: 16Uy
pimshnnagsnimmuagnifiana s ggmuiiug
gsfisthiudospinssulfimiugsulvnua8spidsg
iumsénigoignisthiymanamuissuigiaus
U5HIN:Ig

Stone used for filling gabion boxes shall be strong and
durable. Sandstone and soft, weathered stone shall not be
used. The best stones are cube shaped. Rounded river cobbles
may be used if better shaped stone is not available.

Stone shall be of sizes specified below. The stone shall be
uniformly graded and not less than 50% by number shall be of

size greater than the median size. In no case shall the least
dimension of rock be less than half the greatest dimension.

SUig

Stone size

[UHTAAMMNKAG RBURAMMNAY
Gabion box Gabion mattress
120 to 250 mm 100 to 150 mm
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1. ﬁ'[J'HfmﬂFi]ﬂ J(Other requirements)

Bi{N: iginighnminupatnmms:8udn  GpRsiguspw
smuEnipgpwin:én)  [pimimigghonmmagiu:d
mﬁiLmHim[ﬁiLﬁﬁiLmi"] GILH‘I‘SiSZH?GmGiLHTZEI@ﬁG
i gmGiLmZSﬁﬁ§ﬁLﬁmﬂ m%tmiﬁLﬁfmiﬁiLmiﬁﬁ
Reanw 4 GRBuGANGRHNGI{E

Filters Wherever gabions are in contact with water (streams, rivers,
canals and drains) they must be separated from the ground

below and behind by a filter. This may be a geotextile or sand
and gravel filter. Geotextile is preferred. See on onfilters point.

wuj|seoupizumsinng WHTAIAMMMAG _—
Limiting flow velocities Gabion box
R AMM NG 6.40 /s
Gabion mattress
M. BIGRIGR ]3] a(Construction techniques)
mifigiuhminnding o wHtAAMMps) A wustighiiopians

NENUANEEATHUESB{uU

- igngnyeinignaumwignaigaSangennipi
i numngiaidufiugnsmmni

o innuubpipuinwyajusjinunisy ignine
UMW IGY ﬁﬁwm'i'ﬁﬁﬁﬁmmsﬁusmw
ipunyniywighiiigamomiv)a

o [UHURIAMMGISMIBSMGIMG |
ishiigidunvidgiiwmom
BoitumsSuRjn WG

o PHURGAMQEHITINGINWE
I AIB{UUGUG g a0t
gghanmpicovsisl Mavy
ifjgnaimiapaissigis
UEsMSTINMIMWaNISYS N UIUATE

. isﬁnnji’ﬁnjﬁ'ﬁmt'iﬁjiﬁmfsﬁmﬂﬁngmngismjmejﬁ
pHTRIAMGMBHInsTInQgIsianituiognag
pHEAMQ NS NMu§iin g nighiOpHy
FotswrimnmMinunoisdags 1§ognduin
Ugﬁiﬂiﬂ?‘[ﬁlﬂﬁ"jﬂmmﬁf‘&i‘&:lﬁw]ﬁiﬂmﬁtjﬂ“l

~

o wHTAAMMMOpEEIGUHHSTEamTissand (i
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Assembly and filling

ﬁiﬂ mggmﬁm 4 braces per m® of face

b l l U <L
ISHYAIIUAIIHT E/’ -
&8 upouRI ( e L i
T'm . s olm
JEUGHNMIGH {J-g L3 e
nigyeisiiy
imuidyjmnpye
smpfgithhuoundinmiu)nisvmamisiy i
widunmuiiinwnyuyig)s jeinmeuiguig)s
RIGMIfUG
ApURAMMpinfgiwamisignnhyeigna
h8uug e Ngiiaini
s s AMaiR g AIAMMRiGhgthT
g ShpHiRAmMmhuIpatIiamusiah g
iuwnysugsisunsuinmianut
Gabion are opened and folded on a hard-surface, pressing
out any unwanted creases.
Front and rear sides, ends and diaphragms are lifted into
position to form the shape.
Top corners are secured with the
thick selvedge wire. Edges are
joined together, using binding wire,
starting from the top course, either
in a continuous operation using
alternate single and double twists.
A number of empty gabions may
be placed in position on a flat
surface and joined together as
described above.
The gabions are filled with suitable
stone to a level approximately 50 mm to 75 mm overfull to
allow for settlement of the infill due to self-weight.
When considered necessary for aesthetic or other
considerations the gabion may be filled whilst under
tension. Gabions are tensioned by applying a load,
distributed over the full end panel of a row of gabions, to
the first cell which has been anchored in position.
Gabions boxes 4broces per m of face
forming the Z7

exposed face of a [ Eff XU

structure should be e | E— . 1
filled to one-third tml 7 J g l X wrm
height, braced from 2ol
front to rear, filled
to two-thirds visible face

height and again braced. Filling may then be completed.
The mesh lid is folded down, stretched into position and
secured to the front, sides and diaphragms.

visible face
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e [t is essential that each gabion is properly secured to
adjacent gabions above, below and on each side, using the
lacing wire as described above.

G. MIHMeT (Uses)

R AMMMKG

Gabion boxes

wHIAMMmsifupotmasiinpuans 84
aandmnan(a 1 hesepitns§sim:nighisuns
Besipn:hmouiivsnsitiwhiudsijy:gomg ﬁiLﬁ]U
INWOWHTITRNS WIpHTaAMMnngitums
nyaI9uyo, dumoiinininisinighunim gl
nswpnispasitwindmsnighuyinm:in:§h
NS pRfiiIN HRHPREUaAMMnHg

Gabion boxes can be used for retaining walls, bridge
abutments and irrigation structures. They are useful where the
ground is soft because the structure is flexible and will not
crack like masonry or concrete if it settles.

Gabion boxes 1.0 m or 0.5 m high can be used as aprons

where expected settlement is small; if scour causing large
settlement is expected gabion mattress should be used.

REURAMMNAG

R U AM A ARG SMNURTTS YMBTHTA M)
nagagoissiiwivhmouiivsigimuipiuniafnuy
M siiwmimiSamitRHmiswaiinsg

Gabion mattress

Gabion mattress is more flexible than gabion box. It is
therefore able to fold into scour holes and protect against
undermining by scour.
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5.m0. g% (SesEnBMUNUIRITIETR)

(Rip-Rap “Stone for erosion protection”)

9. futhfumij (Composition)

M) MIVTUNW U EHR AN UIGHIS i v N
Ingredient Specification Quantity
g ' grynTh gangss fhgiduom | vTnanmimsmnh anime

3

Maumys SpiwRumpigw
gizunignmgnaguisiiny
iinviwdsyu

Stone Strong, durable quarry stone. Quantity according to table below.
Sandstone and soft, weather stone
shall not be used. The best stones are
cube shaped, not long or flat, and not
rounded.

mnuiséuivnusn mjj] sfn | sysunjy (SUiunjuls| guodnn:| §idnn: | nimaii

RN NT )i 1956 g+ NG+

Table of nominal Water Nominal Nominal Size of Size of Layer

sizes and layer flow weight of | size of rip- | smallest biggest thickness*

thickness velocity rip-rap rap* stones* stones*
Class A 2 m/s 10 kg 200 mm 100 mm 250 mm 300 mm
Class B 3 m/s 40 kg 325 mm 150 mm 550 mm 650 mm
Class C 4 m/s 240 kg 600 mm 400 mm 1100 mm 1200 mm
Class D 5 m/s 1100 kg 1200 mm 700 mm 2200 mm | 2400 mm
BRI RN Sargiieg §112.400 kg/m’
* The mass density of the stone is assumed to be 2.400 kg/m’

Bi{Hs ghpigmuislibonm: nstifauvicim:igdvanw  Swuid)
§ﬁLﬁﬁj°]ﬁijﬁmiiﬂuiiLm ZLQE]LQT wﬁgmmnﬂmﬁgtgfij{,ﬁimsm:
inngiignsmShripigimhAmnAismifn e

Filter Rip-rap shall be laid over a filter. There are two options: geotextile (preferred)
and gravel. For major erosion or work in large rivers specialist advice and site
specific design is required.

Gi{t Eﬁ;ﬁﬁﬁ‘ﬂ 8}] G Eﬁﬁﬁﬁ‘ﬂ [ﬁ‘[}ﬁﬁﬁiuﬂﬁimmﬁﬁg NSUILHlG ATV ROR.0.H.U9

Geotextile filter

Geotextile filter should be compliance with the NCDD Specification.

19. ﬁ'[,Hfmﬂtijﬂﬂ (Other requirements)

gsms (None)

M. USHNSUIGHRIG IHTUMIANUS(Construction Techniques)

M u

Preparation

2

BonayiplhgigumimipiindonsnyaoSh s wiinmejiain

winumstinmiviwpivinuinnauinsdadinig§hdngm
miomngivuissgimsinuodtinmiimuiinnani
The ground, watercourse bed or bank to be protected shall levelled, graded and
filled to an even profile. Filled areas shall be compacted to as far as practical

equal the density of the undisturbed ground; this shall particularly apply to
backfill of excavations made for the works and around structures.
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MINAGI S

Placing filter

al

pnmamimisign:iagiigioan)  pisEnmnwE gy
tiiwdguigimesuingsinumasn Idanpinmuimh wggingin
fstagpan@mmoossinsim: yaiduEimusiibpams
MIMIGIEEN (RN U wOEN UM Wi gih wHh A SGIuUmEREm W
ispuntinpim

Geotextile will be unrolled directly onto the ground surface and pegged before

cutting to size. Joints will be formed by 300mm overlap of adjacent panels of
geotextile.

Gravel filter/gravel overlay to geotextile shall be spread by hand or mechanical
raking to the required layer thickness.

M ug

Placing rip-rap

)

ghgiunapi)uimwpspsifnasuimnivnonisginm

bt
k)

ﬁsmimﬁmm i GNSINWN IIS1216 4 ﬁgtﬂfjﬁiﬂ Giﬂiﬁm Wi §ﬁ§
gUIGpi Ui Wi
All rip-rap shall be carefully placed to ensure stable interlocking of the stones,

tipping from a truck shall not be permitted. Small sized rip-rap may be placed
by hand. Large size rip-rap shall be placed by machine.

mijuisifiigmudn

Placing below water

M %imﬁmimimﬁﬂﬁﬁﬂZﬁiiﬂﬁﬂﬁ%g fgei LﬁﬁSiﬁGﬁmﬁLﬁfiﬂﬁﬁim a
imi[‘mﬁﬁﬁﬁj[‘mﬁmmﬁjﬁﬂjmﬁgléiS’]ZGiLﬁ‘IZS’]ﬁiLﬁ]HﬁmGH%ﬂrﬂﬁ
wbsgariwgmimimuim spiuinwi s

Generally rip-rap should be placed in the dry. If it is necessary to place rip-rap

below water such as for emergency repair, filters can be floated and sunk and
the rip-rap placed by machine.

G. MI{HMAS (Uses)

mimisugioip nalhipiumihiiuaistingans
ﬁfgﬂiﬂﬁﬂgﬁﬁiﬁﬁiﬁm ShaTnnimnan{ag

fubng
o

mimiste i Samidmmfiuniglubéstidn
amagusénumsiatediin  supifades
ey annigi

AU
Sicl

@

Protect against scour of watercourse beds and banks especially
near bridges, at culvert outlets and irrigation structures.

Protect against wave damage of embankment dams, or road
embankment crossing flood plains where flood depth is more
than 1m depth most years.

&. Mitinn Sﬁﬁt—ﬂﬂﬂﬁjﬁﬂiiﬁﬁmﬁm(Calculation of material quantities, m’)

UTNANINIGH (§UTMUMIMIMIUImM:) 9" mLﬁﬁmﬁﬁinjjsﬁﬁmi (S Hhmnis
¢uiujy SURMAIFUNT)

Unit quantity for Rip-Rap (Stone for erosion protection): 1m’depend on Waterflow velocity as in
attached Table of nominal sizes and layer thickness.
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o5 Mo ssestifsisEonnERsa s Bans nEgs

(Pre-cast concrete piles for small structures)

9. fuB1fdmij (Composition)

M) MITTINW RGN UIGHIS i vInnn
Ingredients Specification Quantities
1UH19:9:m ohingmEgsomn gnoifudgsuma Shg | igmgiunil

goyuxovuGgsmMMmn  SuGnanndgswmMmE | (f

Concretel:2:3

ahaghfon! MWBUTNWHASMNWITHEY
TUHNTHESMNGS 30N/mm?

1 part of ordinary cement, 2 parts of coarse sand, 3 parts
of aggregate and 23 litters of clean water in 1 bag of
cement mix by machine. Strength of concrete 30N/mm?

Equal pile concrete
volume

innasnmam insianyuaatindey Sigfhmpspoamn | wasfRgwits
USRI MSHMnE oYY [imimgin
Mesh steel Round bar type, 6mm-diameter install to grid steelthat | One pile needs 3
consist of space S0mm. surfaces.
anngiy Shisn | djpinsiongiviinnsaiinotiodvy Ay | inndiph cifly
aghibnmif: | vasy  wpoidndRafiovusilvossNG | Shitnnamu
ensnnmu Shiobusinivosy winuisnngn | cilly gl
iinaieuIRs miiaoidianagninnd | f:oidu

Hook steel and steel

M b R umna auimy)

Deformed bar type, diameters from 16mm to 25mm for

Both steel at corner

reinforcement steels at corner, from 12mm to 20mm for steels at middle | and middle are 4
and from 16mm to 20mm for hook steels. Diameters of | bars the same
deformed bar were selected by based on lengths of pre-
cast concrete piles (As table below).

MNAGNHGSH Lﬁifﬁﬁjﬁﬁmn(ﬁ) 4 6 3 10 12 14 15

mﬂtﬁfjﬂ & ﬁjjtﬁz Pre-cast concrete piles (m)

Sumhddnian | NDOUMEE) 16 |18 20|20 | 22 | 25 | 25

5{; < Steels at corner (mm)

) xRl 203 an &

RGN IU(EY) 12 |14]16] 16| 18 | 20 | 20

Table related .

. Steels at middle (mm)

between piles length [ " -

and diameter of HngEn(uy) 16 | 16 | 16 | 18 | 18 | 20 | 20

steel reinforcement. | Hook steel (mm)

iinnn NUIRGIiRYUHNRFRDBY 997l fjil 9
Stirrup Round bars, 6mm-diameter 1 1units per meter
T IGERUIE N{IRGIHAYUHABEADEE  NHIU)SMNNEEs | 9] Saint
AGRniovy mﬁGLﬁﬁ%ﬁﬁﬂLEﬁ%QﬁmﬁtjﬂLﬁjﬁ“l ﬁjﬁﬁ‘[ﬁ‘éc)iﬁﬁ
Spiral link Round bar type, 6mm-diameter bend to spiral link | 1spiral for Ipile

spacing 70mm following steel reinforcement format at
part of pile needle.
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V. ﬁ'[gfﬁ]ﬁﬁjﬂ J(Other requirement)

IR GIPRPURN U A IR I§ SRR A ey MImImRvRRD IR [l
[ SHSMNA RN WHANSWUIgHisn iIn:danpifuhiinnnadsy Aga9uY
NHGUMIGAMWUISH U UMINIANY A M USRITAIHRG §RMI

Pile cap could be used to against a crack of pile head. ll"his pile cap was produced from steel flat, Smm-
thickness. Some steel joins, Smm-thickness and 1m-height could be used to connect, if Technical
Assistance allowed. Relating to additional expenditure for construction is a load of contractor.

2
S £
=)
Hl s 2
atHle 7
A ? £
= =
< 2
= 2
w7
— g g
e 8 g =
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= 2 2 7
e g S 9
iz é = E
=
2
A
Q
3
w
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W/

UM N{S{9Y 3
ABRM G 1gHTs IR (IR AN N WIHIUEE I QMM ¢
_ 16XW x H
(S +0.5)
Pk ughagiimnib i Anmagimy
G ém@sﬁﬁﬁmﬁmﬁm u
AP G mmusﬁﬁﬁum‘i’ﬁm

-0
pi

g

o

H
s:tu{pnujuis I mBbisph s imidumudgsoonh

HURGHIMW

Bearing capacity:
Bearing capacity of pile to be calculated using the following formula:

_16xWxH

(S+0.5)
Where P : Safe load on pile in kg
W : Weight of hammer in kg
H : Height of hammer dropin m
S : Average penetration of pile in mm, measured

for the last 10 blows.

m. UiGfitgfaani Ul (Construction techniques)

mmidasaiifi: GYSHUTUINISMMISHE VR [

Pileuhammer The minimum weigh; of the pile hammer shall be 250 kg.

RYISHIA ngogmAnfuInAmy

Drop height Maximum drop height to be 3m

EUUIR s ENRUTY iR i sunG sy s sl yjin tipis s pimie
Test pile A wooden pile may be driven first to test the pile depth required.ﬂ

AN cogifR s[RI A S UNH A mUNMIUNGAM AT, Ny

Spacing Piles shall f)e spaced at least 0.7 m apart.

Ao mi;q]a AIRIITR UM 61 5T MO Gim U AU SYREH UM
Tolerance Vertical piles to be a maximum of 3° from vertical after driving.
sanmoigiSuaiand | vpoliymulwpitivnogapdignanoyais s pin

Connection to structure

0,8 W uiid AU MUNYWIS TR IS AN{H:
After driving, break the concrete from the top 0.5 m of the pile and bend
steel bars over to join with the reinforcement of the foundation slab.
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G. MIHM (Uses)

ﬁJ'i:TLﬁJ'UﬁJ'LH‘Iﬁ HMI AISHG §ﬂiﬂ'ﬁjﬁ
Suitable for Small and Medium buildings and concrete bridges

&. uTnan UM (Material quantities)

UTH AN & RIS neoppiihmAtaghigumsung L

Pile quantities Measure actual length which be driven
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dm.mb, é’%&s:L&gsgﬁsmwsg‘s@sm}aﬂsﬁeaaﬁg
(Compaction method for different types of roller)
MITINTIN W U Sy SISHSNAGI§IRMm

Compaction by static weight movement of different roller types

SYSIGINUIMYWISRE.H) | APOENTD) sgsaninnjgptnis v
Weight per meter of roller (kg) Layer thickness (D) Passes number of roller (N)
2100-2700 125 10
>2700-5400 125 8
>5400 150 8

MITNTIN W6 U 6y STHITSUIAGI§iRHm

Compaction by vibrating weight movement of diffeurent roller types

sysjgnuiigwisipeg) | APAEnto) Ggsanignjgpings ov
Weight per meter of roller(kg) Layer thickness (D) Passes number of roller (N)
700 — 1300 100 12
>1300 - 2000 125 10
>2000 - 3000 150 8
>3000 — 4000 200 4
>4000 250 4

minidinmuaodutidnuig
punoifywaginAguama b WiwRsuipodgenad istgsInUn A NTYW
19)54 Lijiiit:ifﬁijtsZmU|§U§1ﬁitgﬁﬁﬁimimiﬁiSZﬁﬂ'iﬁijf{ﬁﬁ iginty!

Earth layer filling on level ground:

Each layer shall be placed thickness D and rolled N passes (times) before the next layer is placed.
Sequence shall be continued until earthwork is required height.

>
(U UESyw v wigdss N &k

Each earth layer compacted by roller for N passes
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qnnbigghissiumaiwoiddingmnepng HugunilywIpinfiganim
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a

Earth layer filling on slop ground:

For each fill layer excavate a bench to maximum depth D at top side shall be equalled slope side
end and refill earth layer. Each layer shall be placed thickness D and rolled N passes (times)

before the next layer is placed. Sequence shall be continued until earthwork is required height.

-
W2 A e
N \\\\\‘\\»\\,’\\”\§§\,\/§>§>\>\
(Ui Sywavinoihwigjigs Nk . <<<(/({'\’
Each earth layer compacted by roller for N passes
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dn.mm. SamairinBasinsaBimes

(Classification used for wood)

Mg i sind mifimaituEs s
Classification Name of wood Permitted uses
indioans rifnuhsngsgunim:nd( tLﬁjﬁ fUiNTY
Luxurious Wood Kronhoung,Beng,Neang noun, Furniture
Thnong,Kokos,Chekrom
indineg9 ARUISININURRANS AN SIND{RHMIEGY

Wooden Class 1

Koki,Srolov, Popel,Phchek,Smach

Wood Bridges, foundations for
small buildings.

indinew RN BN WGP HEIRHMGIP{M I UH
Wooden Class 2 Yeang,Trach,Svay,Krolanh ﬁjﬁﬁﬁﬁﬂ ﬂmﬂ Q
Buildings. Can be used for school
furniture
indivem iﬁ]ﬁmiﬁjﬁﬁﬁﬁ motfopntigng:isamitn
Wooden Class 3

(insindsinis:Amsnnna)

PhdeakTasek,Sangke(These wood
types are white colour).

piinn8jislagsn
Can be used for parts of buildings
which will remain dry.
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Average unit weight of materials

Materials

2] Sliﬂ'ﬁ.jﬁ Average weight

Cement

1.300 — 1.400 Kg/m’ (if well

compaction 1,700 Kg/m®)

Sand (dry to wet )

1.450 - 2.000 Kg/m®

Aggregate/gravel 1.450 — 1.600 Kg/m®
Fresh water 1.000 Kg/m®
NS Saline water 1.030 Kg/m’
Ice 900 Kg/m’
i Snow 125 Kg/m’
8 (ﬁg fi-1 fldjﬁ) Earth (dry to wet) 1.600 — 2.400 Kg/m’
fHUIUNE-8EMS Hollow brick - Solid brick 1.800 - 1.900 Kg/m®
g Stone/Rock (solid) 2.600 Kg/m®
i Wooden 850 — 1.000 Kg/m®
TUHNgg feginn Reinforce Concrete 2.500 Kg/m®
TURNMS inieoiin Mass Concrete 2.400 Kg/m®
MWHYN Motar for Plaster 1400 -1600 Kg/m’
ehiy Sand 1.600 Kg/m’
ion Steel 7.850 Kg/m’
iy mug 1} Bitumen 1.025 Kg/m®
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