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SO TOREWORD

Thls 1Cport is descrlblng a qummary of results for geo]oglcal,f

'1nvest1gat1on w01ks for feas1b111ty study on the Stung Chln]t Mu1t1—

1f1purposo PrOJect Royal K1ngdom of Cambodia. The 1uvest1gat10n works

:  :a1m to obtaln a brlef 1nformat1on about Londltlons of foundatlon and'r
_“~:propert1eb of construetlon materlals for. maln structutes of thc Plo— B
o Jeet: . o o '
7_ ] .The Works con31st of selsmlc prospectlng, drllllng, stﬂndald
?f:penetratlon test, pclmeablllty test, undisturbed sampl:ng, excavqtnon
'f1fof test plt and 3011 test ‘ _ "". o
The WOlkS were caxrled out by Sanyu Company L1m1ted, as the o

' 'ma1n contractor and - Nippon Gcophy31ca1 P1ospoct1ng Company lelted

'under the supch131on of OTCA “The staff members for the W01ks are
_. ng . Yoshikawa, superv151ng eng1neer' Lng I, Hamadq 51tc maaner .
.and chlef of the dr1111ng team and ling. 1.’ Yoshida, ch1of of geophy51cql‘.
'1tcam ‘and seven- tcchn1c1ans. _ ‘ :
' ' The Gcologlcal Investlgat1on Team’ of OTCA w1shes to CXpress 1ts _
f_gratcful apprec1at10n to H E._Mr Pou Pong Hao Gov01n01 ‘of Khet Kompong _"
Thom, . L. Mr. Phlck Chhat Permanent Representative. of Mekong (ONMILLCC-
-“1n Cambodlﬂ and Pr951dent of SOC1etc Natlonalc des Grands Barlages,- 
;_Mr. Khy Talng le, Dupty Replesentatlve of Mekong (ommlttee in (ambodla
_‘and DlT@CtOl of Teéhnlcal D1v151on SNGB, Mr. &ongthara Om-Kar, Principal’
Lnglneex of SNGB and- L1a130n Offlcel for OTCA Team, Mr, Khoeung I-Sar, R

Pr1n01pal anlneer of SNGB Arm Foxces of Royal Kingdom of Cambodia,

5 Prov1nc1al Police of- Khet Kompong lhom and other persons connected with

l  the Invcst1gat1on Works for their klnd con51derat1on ‘and frlendly and
‘1nvaluable 3531stance in the Works. : _ o
Fhe leam hopes that this- report will LOHtleutG 1n cqxrylng for»

".ward the PlOJect, and in benef1t1ng to the peopies in the conntry
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Conclusxonsj' L _ S . o :
“The bed rock in- the 1nvostigatod area 1s pressumcd to be vol- ‘
_ anlc products and basaltic lava of Pliocene Stage. 7The depth to the
i'bed rook from thc ground 301facc 1% approx1mately 23 mcters at a part
" _of Bangk1 langren Dam Slte and morc than dS meters at the other sites.
‘ The alluvial dep031ts coverlng thlckly and wmdcly the bed rock
'jare class1fied 1nto two mcmbers' Young and Old AlluV1als Young

'AlluV1a1 dep031ts conalst of compactod medim sandy and loamy layers.,

‘-.Old Alluv1a1 dchSJts are composed of hlghly compactod loamy layer.

_ lhe 1esu1t of selsm1c prospoctlng shows that the -velocitics of.
:'elastlc wave through Young Alluv:al dcp051ts are’ about 1.0 kilometer
“-pel second and those through Gld Alluvtal dep051ts 1nd1cqte l 7to 2.5
'k]lometers p01 second _ ‘ ' : '
' _ In cvcry 91tes, tho typlcal troplcal laterltc is. developlng
' ;lhe laterlte in the inve%tlpated area is not an orlgln11 later1te hut
i*malnly a 1ater1te secondly dcveloped from depqut _ '
| ' Pelmeablllty cocff1c1ent5 of the loamy and: clayey 1ayer show an
ordor of 10"J to 10~ 6 centlmeters per second and those of sandy layer
- 1ndlcate an ordcr of 10"3 to 107" centlmetcrs per second Purthermorc,
-01d AIIUV1a1 dep031ts are gcnerally 1mp01meab10. = N -
The result of. maasurement of ve10c1ty of transversal wave 1h10ugh

Lhe upper laye1 of aIIUV1al dep051ts shows POleon s Ratio of 0.45 and

f an allowable bear1ng capa01ty i3 prcssumed as nearly 50 tons per square

mctel.. ‘The result. of standard pcnctlatlon ‘test indicates that, Young
'Alluv1dl dep051ts get 17 in - an averagcd N- value Old Alluvial. depoelLs

'_ have 40 1n an- averaged value

- Judglng from the above facts, as the fOundatlon of structures for
L the Pro1ect the whole_layels at the s;tes_w1ll not he.suff1c1ent to bear

- heavy structures:withput some’ treatment or piling.

Lonstruct1on mater1als for concrete aggregate and for r1p rap
| zone. are not economlcally avallable ‘in thc 1nvest1gated 11ea Materndls
1}for embanklng purpose however; are abundant around every sites.



Sl s thc rcsult of cla551f1cat10n tost -sOiJiﬁétéfiaigfjﬁfthc;a¥éai:f=
are ClﬂSSlflOd into! thrcc groups, _roup of MH fCH énd~SC fgféup”df'éb‘*-=_
”SM and SC and group of CH Tho rosult of mechanlcal test. for 5011 ma«-f*‘V

'?:ter1als shows thar by waterlng, the p:opertles of whole embanklng mate-ﬂ_iT
g ' rlal, such as compactlng effort, shearlng strongth and permoab1l1ty,
o becomo bettor 1n the constluctlon per1od of the dry soason.“lak BRI



'”t“:I: Fopography and Goology

R | Cambodla 13 a very plainy country, w1th tho oxcoptlon “of mountaln'
{ff.aroas whorc looato at the borders of Thalland Viet-Nam and ‘Laos, N
i In the west half of the countly, tho Grand Lake occupies an area '
':wof about 3 000 squar kllometors in the dry season, and in the oasteln

'3f palts of the country, the Mokong flows pontly down to tho South thna X
1j:Soa through the southern parts of South: Viet-Nam,

Topograph1¢a1 feature of Cambod1a shows the lato%t period of oro~ s

1'sion cycle e, the featuxe of ponoplano, and- 1051dua1 hills locate
11’everywhero in the country, howevor, summit levels are disappored In
'f‘the southwesteln area of cambodla, gonoral t0poglaphical trend, as is
1shoun by the arrangoment of- the Grand Lake, the Tonte Sap and the Mekong,f-r
| is recognlzed at northwest to southeast and north northwost to south-
'southeast d1rectaons. Aud tho trlbutalles of the Grand Lake, the lonle
';;Sap and the Mekong pour porpendicularly in to them, The' drainage systen N
-'ffof the aroa, therefore shows a dondritic pattern and erGIS and. trlbu—
.“—_tarles aae generally moderatly meander1ng : o _
_  In the oast area’ of Cambodla, tho Mekong flows down trondlng n01thf'u
to qouth directlon._ Most of t11buta1les pouring into the.Mekong_aro
':ﬁtrond1ng no;thwest tolsoutheast or north~northwe$t:t0'§outh~southeast
 diréotionsf Thoso ‘trends are con51dorod to bc 1nf1uouced by general
"'geologlcal structure _ '
Almost- all ‘aveas of Cambodla are belonglng to the Savannah eli--
; rmatologic reglon however, partly there are troplcal dense and clear
'forests and eSpGCIHlly 1n the clcar forests thore are gullles wh1ch po

: cullar to young stage of eros1on cycle

| The'bod rocks of the Iudoohiné Peninsula ave metamorphic rock or
.,granlto of the Polaor0201c Brd and sandstone or geniss of the Mesozoic
‘frra, belng covered by. volcanlc products and basaltic lava of Pliocenc
' Stage for a vast _ared,, [heso vélcanic produots and lava are mostly 7
'iteroded out. and covered by alluv1al dep031ts, therefo1o they are- cropp1ng
g ;out only in tho eastorn “and contral arcas where fotm a part of Khet
" Kompong Hhom'and_Khet_Kompong Cham.. At a part of the southwest and




' fnorthoast of Cambodia, tho bed rock exposes diroctly SRR R
| In thc central area of Cambodla around the Grand Lake the Tonle

';ffSap and Lhe Mekong. ‘the alluv1a1 d0p031tq spread widely out.‘ fho bcd

' rocks without coverings are generally weathcled up to con31derab1y deep ',?Vﬁ

:‘ZOHG.

In the 1nvost1gated area, - almoet all hllls con31st of decomposad

'-ﬁproducts of basalt Iava The hlghly aud poorly decomposod products are fﬁ‘

ored 3011 ‘terres rouge ;. and laterlto and’ rosidual boulders respocﬁ1vely

A ;When the lateritizated. bands and r651dual bouldors are- observod cares’

: *j fully, an orlglnal texture of bdsalt is recognlzod obv1ously and almost

- all texturo are show1ng flu1da1 AL the 1eft bank Cllff of the Stung

‘?_Chlnlt hear Phum Kompong Klabox, an exposure show9 a ryplcal plllow 'L{ 

' structur

::i gatod QPLR and Chlefly con31sts of well sortcd medlum to f1ne sand

'"o-loam and clay, 1aroly contalning granule 31zed gravel and 311t layers."'

“As’ for the alluv1al deposxt,_1t sproads out vastly 1n the aneatlijf”

'_1he alluV1a1 ch051tS are cover1ng hilly land% and. ex1st1ng r1Ver bed as h:if

'-well as. flood plaln In genoral tho d0p051t5 are comparatively loose
and soft, howovcr thexe are also compacted and hard: facloq It is con

51d01ed that the fonnor is younger and the latcr 1s older, :



3}:;TﬁveSfigatiQn_quké-and_Théir Results

'  1f3 GOHOP&] ) : o _ - _

3 ' In order to grasp thc prel1minary 1nf01mat10n of conditions of
. 'foundat1on and plopcrtlcs of construction matcllalq for main structures
o of the P1o;ect a series of geologlcql 1nvcst1gat10n works consisthg

-_ ,of s015m1c prospectlng, dr1111ng, standard penotratlon test, petmeablllty

:test undleturbed samp11ng, excavatlon of test pit and soil test, wexe

_pelformed _ ,
rhe works vere carlled out aL the main dam sites undex comparing,

7jBangk1 Tﬂnglen and Phnom.1akho dam 51tes diversion ‘dam 31tes, Andaot”
"._and Koni Kompong lhma leOlSlon dam 31tos, and poldc1 dike site. The ;_
':1ocat10ns of theqe .sites. ale lndICﬂtOd in Gcneral Mﬂp ' ‘ _
__. Ehe works and th01r quant1t1os and locations. carrlcd out . at’ each
| gsSlte are shown Table Z2~1 to 2-4, and- Dxaw1ug No, 1002 to 1005, altelnately
[he chhlnarlcs and Lqu1pments uL111zed for the w01ks are listed -

..as follows,

' sets

- brilling machine - oil feed type 3
E_Water pump. . ":‘..T  ‘.:piSt0ﬂ.fyp§: . . 4 seots
.‘Engxne T .:'f ,.3' : .01¢5511 ' ' 4.Set§
_ Permeablllty Teqt01 _ _7 ) | 2.seﬁé..
b gt e
.:Sampleri':'  B :_'-} llxod plston type. 2 sots
" Sampler f’ L o  -:.’_Dcn1q0n type '_ ' 1 set
Geophons | 1 set

Nﬂpllfler.¥' H. f} L j o N,G;P!‘tjpe 1 set
_ Oscillograph Yk L IOO-A'typé_' o 1 set
”Galvanomcter L G-100 type _':':_'-- 1 set

‘_lemcl "i:_ L "_7:3_. ' _ _. _1' 5_ 0 set

~Telcphonc and Bluster S hset




3_ Dany. Stte

L Table 31 VObscrvatién;Lihos-ofLScismicfﬁfdspociihg'pét“SitGV:f*'fiffff

U Site

“Bangki Tangren Dam Site

Llne

e

'A:;-)\':

D - D

N

'Suﬁjtdtalr

"DiStéﬁécl

Spread

Oﬂ)
090

7/0'

330
.'i,gﬁoi' 

g ﬁd

B ORI S

Recoxdlng ey
- Erequoncy . T
s

-'_"."-21::-_‘;‘ : o

BT IR

' Phﬁom'TakhoiDam_Si;c

A - A'
B.f‘B'_f; “
e
l) - .|)'_"..'_ 3
B T
"F‘Q‘Ff
RS
' - Sub- total.:

1,430
=990

440

dag
a0

‘330-?:
330
4,400 -

'.fidU

R TPl S SRR T

..Jﬂii;lff“ff

Lm0

S ER
2l

“Andaot Diversion
o Dam:Site

| ﬂ4~‘A¥ '

Sub-total -

i-;:@GQ R
2220
880

‘ 42 .:

: Kg. Fhma DlVOlSlOH

A AL
S
‘ Sub-total{; 

660
220

o
14

.;”J56 S

Total

9,020




'-Epf“.Tébléfﬂ{z ﬂfﬁfiiiings énd'Tests In-Situ per Site

T T T e T e anda vd Permca-  Undis-
oo8ite . - CNoo " Depth .- Penetra- - bility . - turbed
BT T ' o T tion . Test ~Sampling.
) (times) {times) (timcs)

T T T P AR [ S < R 2
o Bangki-Tangren i o o oot a0 e
- Dam’Site T B L
e B- 3.2 . 20 3 -
. sub-total 80 62 - 13 -

s 29
300 29 ¢
S0 s0.
,gol‘ Co 19
| 20 19
B- 9 o2 19 .
Substotal 170 165 - 28 1

.PﬁnoﬁfTakhQ -
-, Dam Site

m wmwew oW
R - TR T BT
o

o i a0 s
-Audaog.D;versxpn CB-dl - 200 o 19, 3 2
Dam Site . - o0 ST e T ST
ST B 12002000 200 3 -
- .Sub-total 60 59 9 2

SRR B-13 20 19
_;_Kg; Thmé.ﬁivérsibnxiB — 14 - 20 20 ‘
Pam Site o Lopoab 200 0 20
.0 sib-total 60 . 59

=R
1

-
[

e o S ,.B‘—.16:; :-20 o 19] .

CPolder Pike . cp gy a0 o g4t L

gtge o o BT 20 20 T
'Subéfppal 60 .59 : Q‘” 12 o

0T total 18 holes. 430 404 s




“Pable 3-3 Test Pits and: Soil Samplo per Site .

Siﬁe'. f.--'No;'.. - -Depth :f‘Lclassification?f :
S SO e m) o Test o oo o Testlo U

-
-
.

TP -

™ -
TP -
P -

'5.0‘, 3._;:7;..:_4‘._ R Uosras

~-Phnom Takho '."_5"'7j PR TRO O

P 5.0 A .
5.0 Ly : HRE RN

T R I SRR
ol
=

ST 5

 Polder Dike 4 f._g'._ .-.é".f

coUSite 0 MP - 10 T 5060

- SRR | T R Y S0
~Sub-total 15,0 -

Lo SRR 5 B & SR o TR
S M-SR BT CORF AR SO o

" total . dlMoles 500 - 26 oo g

T SanpIing for | Sampling for o -
~Mechanicalb " .

TpEs, T TTTREE



:5 :'Téblo_3%4 -IteMé:of?SOii Test

Sample .-

Undis turbed

: Disturbed:

¢ Sample

 Classification Test (. |- o0

.'-Field-MQisiure
. Content - .

. Classification

C01'1s'i_s_'t_'.cncy.'j
__Shiﬂnlchée‘ a
Unit Weight

spacific Gravity

S (tE;Es)'
¥

T(tines)

26

'_26,
26
. 26_

26 )

U Moisture Density .

””Mechéniéal Te$t 

bireéf Shéari}(C—Uj'ﬁ_t

CCTriaxial oo
- Compression - (C-U) -

Triaxial
-~ Compression  (U-U) . .

. Unconfident - _ :
“Compressive Strength

| Pérﬁeabiiity;'."

. -One dimensionnal .
~ Consolidation

Swelling Test

'ﬁ‘Slaking TQs£=-

‘15




3.2, Bangki Tongron Dam'Sito
o The Bangkl Tangren dam sito is located at the most up- stroam fo
p01nt among the sites of tho PIOJOCt and at 49 kllometers oast ‘Trom:
Kompong Thma and qeven kllomoters southwest from Phum Bangkl 1angren.'f _
. In the up- stream area of the 51te, a f]ood plalu devolopes wldoly-'

and the Stung Ch1n1t ropeats moandorlng Ilom about the 31te tho Elood
plaln becomes narrowor.r The left bank of tho Slto fo;ms very flat slope'
_;w1th about 400 meters wide flood plaln Ju%t Tear the ox1st1ng rlvcr 1oute
:and an averaged slope is about one to 150. The rlght bank composes of .
foot slope of a hill which occupleq the south of the 31te and is ar’ the o

elevatlon of ?0 moter%.. The slope is one to 100 on an avelage.

The plan. 1nd geolog1cal profllo of the dam 31Le are 1llustrated

:,_as in Drawlng No 1002 and 1015~ respectlvely‘ o

That 15"' : o ‘

_ . From the’ 1esu1t of- scismic p1ospect1ng, the bed rock at the cen
: tral part of tho 51te “lies Ltself about 80 mote1s below the, ground sur- jj
_faco and 1ncl1noa From’ tho lcft to. the rlpht bank 31do. -ic drllling -

. hole~ B-1 reached  the weathcred zone of bed rock at the depth of 1bout

23 meters, and bed rock is composed of pyroxene orphyritc The ve-
',Ioc1ty of elastlc wave - through the wcatherod rock zone is 3 0 kllometels
'_*per second The ‘sound bed rock coneldeled to b undor]ylng the weatherod _
- zone is only known from the rosult of selbmlc plospegtlng and shows h1gh :
voloc1ty of 6.0 k]lometers pel second, - o ' o s
Overlapplng the bed rock, olayey layer 1s develop1ng for about
‘teh meters thick and 15 cons1derod to he completely decomposed zone of
,'bod rock _ _ - S : _ e
' ' Immcdlatoly uppel part of thlS lay01 loamy to sandy dep031ts ale
'1ecogn12ed for more than 15 moters 1n thlckness And dllectly below tho
flood pialn loose sandy dcp051tq a1e dcveloplng f01 around six. metera.‘

At the po1tlon h1gher than the flood plain in tho both banks,

*.-latellte layers of two to thlee meters thick are formlng the top layer.

The dep031ts descrlbed above are con51dered to be Young AlluV1a1

(0. -



-.deposlts for thelr compactness. These dcposits are showing‘the velbcity
‘E values up to 1.7 kllometcls pe1 second and are 1nd1cat1ng pcnetratlon
| r031stancc of. around 20, ' : _ '
Permeability coefflcionts mcasurcd at the loqmy 1ayer of Alluv111
 dcpos1ts are ordered in 10"'i to 10~ centlmetels per sccond, On the
e other hand, thoso of saudy layer are ranged 1n 10 % to 10 3 centlmeter

~per sccond

3-3. Phnom Takho Dam Site , _

B Phnom Takho 15 located at the p01nt of about 28 kllometexs east
'jflom Kompong Thina and 1bout flVO kllomctcrs southeast from Phuwnm Thma =
'Samllon. - One, of proposed main - dam 31tes under comparlson is sclected
-;on the p01nt _ L : ”

X ' - On'_the left bank abutmcnt of the dan, thc qouthern h111f00t of
 _Phnom Takho makes d cliff in front of the Stung Chlnlt and thc slope

| contiiues up to the hitl top at the clevat10n of about 60 meters On
the rlght ban there deveIOps a. flat ficod plaln of 300 to 400 meters
-w1de “Beyond the plaln a very gentle slope contlnucs At the 1mmed1«_
atcly upstream of the 51te, two m3301 trlbutarles J01n with the Stung

:' Chinit.

From the wvesult of seismic'prdspecting, the bed rock at the site
séems to be ex15t1ng more than 60 metors below the ground surface., A

'_well compacted and vely thlck loamy laycr which is considered to be Old

'i‘_AlluV1al dep051t lies 1tse1f over the bed rock. The top surface of this

layer is about ‘horizontal and at about sea level. On the left bank it

'.ri%es radlcally to the elevatlon of 20 meters. . On the right bank side,

. a sandy layer c0n31dercd to be. Young Alluvial “deposit composes of the

N top most laycr overlapplng Old Alluvial dcposlt stated above, The layer.
3?15 about 20 meters th1ck and partly bears with lateritic or humic layers,
_The laterltic layer spleads out to the both banks, aspecially on the

left bank, thin but wide spreadlng of the lay01 is recognized at - the

depth of around, elght meters.

o



Fhe N- values of Young Alluv1a1 dep051t are measured at 20 to 30

Fhe pelmoablllty coofflcxonts of that’ are. ordored at 1073 to. 107 centl-o¢'

"metors per second in a layer prodomlnated by sand and 10 5 contlmetcrs

'_'pol sooond 1n a loamy. layel. 1he result of seismlc prospcctlng shows

'that the velocltlo% of elabt1c wavo pa351ng through Young Alluv1a1 den
-‘p051t are less than l 0. k110mote1 per second and. thosa through otd ":'
:: Alluvials are one to two kllomotors pel socond L Tho veloc1ty through

the bed 1ock is more thaﬂ % 8 ktlomoters pcr second :

lhe construction: matcrldls around the 51te are only avallable f01_h_
two k1nds of- so:l One is 1mperv1ous 5011 and c1a551fied as a group oi_.n”
',”MH “CH and 5C in thc unlfled cla%31f1cat10n._ Anothet is perv1ous ma-
'terlal and in a group of iSM- and SP, lhe former is very sultablo for :
 1mp01V10uS zone of danm, howevor the later mqy be appl1cab1e for randum E
zone. but ‘is ossentlally d0511able for- only drain mqter1a1 _

' lho fo1mex 13 chlcfly avallable ‘at: the left bank area of the
'51te and the later is wldoly spreadlng ouL on the left bank area.
lho detallod 1nfo1matlon of mechanlcal propcrtles of the mato1lals

"15 statcd in the chapte1 of constructlon materlals

_ {he matters ment1oncd above are 1llustrated in Draw1ng Nos 1003
and 1016. ' ‘

3-4; Andaot D1vors1on Dam Site _ . _ L
B . Andaot” Dlver51on Dam Slte is locatod at the p01nt about 20 kllo*'
moters cdst from Kompong ihma and about five kllometors west. from Phum :
Thma Samllen ‘The both banks of the Stung Ch1n1t form flat flood plaln,
'howevor the rlght bank is about seven meters higher. than tho left one.~ a

ThlS dlffe1ence of hlgh botwecn the rlght and the left plalns is prcsumed a.;

oto indicate the dlffelent poa1od of: dovelopmont of the plalns It soems

'that the doveloplng perlod of tho rlght bank is: older than the 1eft

.]'22o,:



_ lhe depth to the bod rock is ostlmqtod at more than 60 metexs,
”Judlng from the fact that no -information on the bed rack was avallablc

'T;even fxom Lho both results of drllllng and selsmlc prospecting, lhe

_ lowest layer b01ng reached by the investlgation works is hlghly compactod
lfloamy layer * Phe. layer seems o bo bclonging to Old Alluv1a1 deposit and
its lower. llmlt could not be measulod however the upper surfacc is ap-
p10x1mately 13 neters . below the ground surface at the left ban and abouit
five meters at the rlght one; At the left bank the loamy layer with four:
to. flve meters covels this 01d Alluv1qls and furtherm01e sandy fayer over-

" laps &ll of them The loamy layer bears coaled woods and glavels, and the

*'sandy 1ayor though some g:anules arc partly conta1ned in gcucxal, 15 of

medlum sand At the left bank, some top soil and follow1ng loamy soil
_layer covers. these layers At the rlght bank Young AIIUV1als are nissed
': and the 1atelite layez exposes to the. surfacc Nlth thlckncss of about flve:
 mcters coverlng Old AlluV1als, ' _ _ _
| The sandy layer of Young Alluv1um s loose and its permedblllty
cocff1c1ent is more than 107 " ccntlmeters per second, the N~ values of
loamy 1ayer iR the same epoch is around: 20 aind its pelmcablllty cocffl-u'
'_c1ent is about 1p* 3 cent1mete1s pel segond Old Alluv1als are highly

. compacted and 1mp01V1ous An genelal Froin: the result of scismic pros-

:'pectlng, the ve1001t1e5 of elastic wave through Young Alluvials ave

;measured -as leqs than 2, 0 kllometers per second, and those th1ough old

' Alluv1als are Wore than ? 0 kllometels per second

The plan and: geologlcdl ploflle of the dam 51te are 1£1ustrated

as in’ DlaW1ng Nos. 1004 and 101? respectlvely

3 5 Kompong lhm1 D1v0r31on Dam Slte :

o Lompong Fhma dlver31on dam site is at about 1.5 k1iometere cast

 3fr0m Kompong 1hma, located at Lhc most downst1eam point of the Stung '
“Chinit within the Pro;eut On the both banks, a vast and flat flood
'plaln spreads out. lho rlver slope of. the SLung thnlt near the site is
extremely small as-one to 15,000 and the river water flows vory slowly

‘ down.¢



: The ro%ult of selsmlc prospect;ng shows that the bed rock ex1sts”
at a dcpth of about 70 meters below the: pround surface at the central S
‘part of the site, In general the - dep031ts are of well compﬂcted sandf
loam or sandy clay, though occas1onally thcy bear th1n sandy. layer.‘jht,
the llght bank, top 5011 covcrs Old AlluV1al dep051ts dlrectly, whlle:
.at the left bank Young Alluvial dep051ts of 10 meters thick covers O1d:
Alluv1a1s. Almoat of Young Alluvlal deposits conslst of s1nd and loam,
“and. the formcr is domlnant. The sandy lqyor 1s composed of f1ne eand to'
's1lt and subyegt to contain granules. ' S
©N- values of Young Alluv1al% qré genelally less than 15, whereas"

. those of 01d- Alluv1als ar¢ more than 30 ;Phe sandy layer of Young
_'.Alluv1als shows its purmeahlllty coeff101ent of 10“3 centlmetOIS p01
- '%000nd the loany layer of that and O1d Alluvials, range from 105, to 10” -6

'centlmeter per second ~The VOIOCLtlcq through Lhc uppe1 part of Young

Alluvial 1ayer are- less than 1.0 kllometer pcr second whereas the ver

:10C1t165 through thc lower part of Young Alluv1als and thlough the Old :

A Alluv1als range from 1.0 to 2.0 kllometers p01 second

The-facts-mentioncd'abbvé are dOwn-in-Drawing NOs}lOOS and 1018

U3r6. Polder D1ke %1te _

g Polder Dike site is proposod at a route from a vqst p111n ex-

_ tsnd1ng in the west of the National H1ghwqy runnlng from Khum Ba1a1 to
Phum Tang Krasang to surxound an alea of about 6,000 hectares whlch
splead out west .of thlonal H1ghway “ The topography of the area. is . _
very gentle, but 1t is sllghtly 1nclines to the west toward the Gl&ﬂd _f:«

Lake. the average slope of the area 19 approx1mately oite to 20 000

Phe depth of the bcd rock in the area 1s con51dered to be very
remarkable " the. dep051ts of the alea consist of loam, clqy and sand of
-Young Alluvium. The loamy and sandy laycrs are con31dered to be rivcr
bed or deitaic deposlt on’ the other hqnd the clayey layer is considered
to be lucustrlne dcp051t ' '

e



fhe %andy layer is gcncrqlly fine and its pcmneab1]1ty 18 conl-
' paratlvely small as around 10" centimeters per sacond, whilo the loamy
and clayey layers are practlcally impermeable. N-Values of whole layer

bééohe lafgér tb_déoper-portipn and Tango from ten to 40

.3f7{. Constluctlon Materlals _
Constructlon matcxlals to hc collected at s1tc for stluctures of
the Pro;ect are rock materials to be uscd to concxote aggzeg1tc and r1p:‘
rap zone and cmbanklng matorlal : _ ' '
The results from both of seismic plO%pGCLng and drilling show
that in the 1nvost1gated area 1o rock matorlal 1s plactlcqlly availablo.
As for cmbanklng matczlals for dam and dlke excavqtlon of tcst '
pltS and soil tests were cqrrled out,  The cxcavated test pits and thelr
locatlons ave shown in Iable 3- 3 and Drawlng Nos, 1003 and 1019 alter-
'-'nately, lhe soil sqmples taken from these plts_and xtcms of soil test
.aréiindlcated 1n Tablcs 3- 1 and 3-5. ._ ) e _ :'
lhe soil test is performed in two series; claséification test andxv
mcchan1cal test, Thb methad of test 1§4dcsjgnatcd in Japanese Industriaiir
_'Standard (JIS) and ASIH The results of each test are listed in Tahles_  o
3-5 and 3.6, R | ”_ -
_ - The 5011 matollals in ‘the 1nvest1gated area are classified into
' jthlcc groups, Z.e. gloup of M[ CH and SC, group of SP, SM and SC and
group of LH._sllguLe;3~l 1s_shows grain size accumulation curves for all.
- gAmpIes; The‘éhéded part in the figure indicates the woakest and un- |
jéﬂitablefmatérials'fOr embankihg' The materials of Neos.6, 7, 11, 13, 14,
Jfl% and 17 whjch are Qﬂmpled Erom Phnom Takho Dam Site, and No.23 from
.Polder lee Site are con51d0red to be su1table embanking materials, judg-

o ing. flom the F1gu1e._J'
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.Thé materials in group of'MH' CH. and SL and group of CH, whlch
are 1cp1esented by A and C samples rospoctively, are néarly all appllCa—_:.
'ble for 1mpexv10us zone; 1he matellals in group of SP SM and SC re—d R
proscnttd by B. sample: are. vory dcs11able for fllter aterlal but not 30 i
mULh fo1 1andom and ~drain materials, since they are p0011y graded 3
Ilgures 3-2, 3= 3 and 3-4 . ave illustratlng the relatlonshlp of _
]’m01stu1e content to cohes1on fr1ct10n angle, peﬂneab1llty and dly den—
- 51ty for A, B and C samples 1cspect1ve1y _ _ o
Pield moisture contcnts of all materlals rnnge in dry 51de."
Paltlculaly B sample w111 not be sultably compacted in Pleld m01stur
_content if some amount of water is not addcd to it. Fhe materlals 1e-
presented by A and c sanples: show the max1mum shearlng strength in the _
' _cond1L1on of around: fleld m01%tu10 content. Permeab111ty cocfflclents_dv
of all samples 1nd1cate ordels of 10“' centlmeters per second An the"

'cond:tlon of f1eld m01sture contcnt and thls high value is able to:
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reduce to. orders of 10° ’ to 10“8 contmetcrs per second Wlth some amount
. of watox adctod to them.. ’ o
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FlG 3-2  STUNG CHINIT: MULT(- PURPOSE PR@JECT

RELATIONSHIP OF MOISTURE CONTENT TO COHESION

FRICT rON ANGLE , PERMEABILITY AND DRY' DENSITY
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FIG 5= 3  STUNG CHINIT MULTI-PURPOSE PROJECT
“ RELATIONSHIP OF MOISTURE CONTENT TO COHESION,

DRY DENSITY #d { -gtf'c-m%ﬁ:
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FIG 3- 4 - STUNG CHINIT MULT [-PURPOSE: PROJEC T
RELATIONSHIP OF MOISTURE CONTENT TO COHESION ,

FRlCTION AN(:LE

PERME;ABH..IFY AND ORY. DENSITY

N

o

SAMPLE: NO C
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STUNG CHHWT'ML&TI"PURPOSE PROJECT

CLASSIFICAT!ON TEST OF SOJL MATER!AL
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STUNG OﬂNH’MUUﬂ

CLASSEFICATION TEST OF

SOiL MATER%AL
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~ 2

STUNG CHINIT MULT!"PURPOSE PRO\JL’.CT

RESULT _OF SOIL TEST
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