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BEUHOMEP3JIbIC IPYHTHI; - IPUMEHUTH TEILIOU30JIALIMIO 3¢ MIITHOT'O II0JIOTHA Ha ITyYMHUCTBIX y4aCcTKaX KeJIe3HOJOPOKHBIX
IIyTel ¥ aBTOIOPOT; - IPOBECTH IPOTUBOITYYMHHYIO MEIHOPALINIO IPYHTOB (3aCOJICHHE Pa3INYHBIMU PACTBOPaMU COJIeH );
-00€CIIeuNTh YCTPOHCTBO HACBHINM M3 HEMYyYHHHCTOTO TPyHTA M YCTPOWCTBO (pyHAAMEHTa yXKe Ha Heil; -IPOU3BECTH
YACTUYHYIO MM IOJIHYIO 3aMEHY ITyYUHHCTOIO CJIOS Ha HEIYYMHUCTBIH, IyTEM CO3JaHUs MOAYIIEK U3 KPYIHOIO MU
CpPEIIHEro Iecka C BBICOKMM KOd(GQHIMEHTOM (GMIBTpanuu; -MOHM3UTH BIAXXHOCTH TPyHTa (IyTEM HCIIOJIb30BAHUS
TEOTEKCTUIIS AJIsl CHUKCHUS KallWIIISIPHOIO MOACOCa, YCTPOUCTBA APEHAXka, INIMHAHBIX 3aMKOB U OTMOCTOK, IIOHUKEHHUE
YPOBHS [IOJ3EMHBIX BOJI, OTBOJ IOBEPXHOCTHBIX BOJ OT 3[1aHUs IOCPEICTBOM YCTPOMCTBA BEPTUKAIBLHOU INIAHUPOBKHY,
BOZIOCOOPHBIX KaHAB, JIOTKOB, TPAHILCH, IPEHAXKHBIX TIPOCIIOEB U T.IL.).

Takum 00pa3oM, B BUJIy IIHPOKOTO PaCIpPOCTPAHSHNUS Ha TePPUTOpUH POCCHU IPYHTOB, ITOABEP)KEHHBIX CE30HHOMY
[IPOMEP3aHUI0, HEOOXOIMMOCTh OIPEJENCHUs CTENCHHW IIyYMHHCTOCTH TaKUX TPYHTOB B COCTaBE HH)KCHEPHO-
re0JIOTMYECKNX M3BICKaHUN oueBHaHA. JlabopaTopHbIH MeToX OnpenereHHs OTHOCHTEIBHON JieopMaluy ITydeHus
IpeJICTaBIsieT COOO0M HKCIPEecc-MeTO IMONYydYeHUsl JOCTOBEpHOH HH(MOPMANUKM O CTENEHH ITyYHHUCTOCTH, €ro
MIPUMEHEHHs Ha MECTOPOXKICHHUH BBISIBIIIO IIPUCYTCTBHE BCEX KATErOPHl ITyYMHUCTOCTH IPYHTOB (OT HEIYYNHHCTHIX JI0
Ype3MEpHOIYYMHUCTHIX). Ho, 1iist npuOnIn3nTeNbHOM OIEHKH CTENICHN IMyYHHHUCTOCTH JOCTaTOYHO IIPOaHAIM3HPOBATh
(husnyeckne XapakTepUCTUKH IPYHTA, YTOOBI IIPE/ICKa3aTh ero MOBEACHHE IIPH CE30HHOM ITPOMEpP3aHNU-OTTauBaHNN, B
CBSI3U C YEM BbISBIICHHbBIC HAMU B3aHMMOCBSI3H BECbMa aKTyasIbHBI.
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International scientists have proposed many correlations between physical and mechanical properties of soil for
geotechnical design. But, only some of them are suitable for construction area in Sihanoukville city of Cambodia. This
research will find out and propose some suitable correlations between some physical and mechanical properties of very
soft greenish grey sandy lean Clay in this area. This weak soil layer has wide distribution and great thickness and greatly
affects stability and settlement of construction works, but methods of taking sample, sample transportation, quality of
laboratory testing equipment, laboratory staff experience and in-situ tests performed in the layer do not often meet the
technical requirements for geotechnical design in Sihanoukville city.

Compression index (Cc) is mentioned in a lot of construction standards in many countries in the world. It takes an
important role in settlement prediction for engineering foundation. So, the evaluation and determination of correlation
between Crand other properties of soil have extremely important meaning in geotechnical design.

Sihanoukville city locates in the south of Cambodia with area about 868 km? and had a population of around 89,800
people and approximately 66,700 in its urban center in 2008. It is about 230 kilometers southwest of the Phnom Penh -
Cambodian capital, in a small Peninsula on the Gulf of Thailand. The city has a tropical climate - warm and humid. The
economy of Sihanoukville is based primarily in its port for imports and exports to the national economy.

The geological formation of research area is generally constitutes of soft and loose detritus material deposited during
recent geological time through natural transportation. In there, layer la is very soft greenish grey sandy lean Clay with
shell fragments/organic matter. Table 1 shows some main physic-mechanical parameters of 1a soil layer.

Table 1
Main physico-mechanical parameters of 1a soil layer

No. Parameter Unit Symbol Average value
[Natural moisture content % W 38.5
'Void ratio - €, 1.17
3 Liquid limit % W, 34.5
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CEKIL[UA 6. TH/[POTEOJIOT A U HH)KEHEPHAA T'EOJIOTHMA. TEOMH®OPMAIIHOHHBIE
CUCTEMAI B I'H/IPOI'EOJIOT'UIECKUX UCCIIEJJOBAHNAX

No. Parameter Unit Symbol Average value
4 [Plastic limit % W, 24.9
5 [Plasticity index % I, 9.6
6  |Unconfined compressive strength kG/cm? q, 0.252
7  |Compression index - C.n 0.251
8  [The number of the tested samples Nos. n 30

There are so many formulas in the world that used for forecasting the compression index from void ratio (e)),
moisture content (W), liquid limit (LL) or plastic index (PI). Table 2 includes some formulas used for forecasting the

compression index from initial parameter.

Table 2
Some correlation between Cc and other properties of soil
Formula Proposed by
C_=0.007(LL —7.0%) Skempton (1944)
C =1.15(e,— 0.35) Nishida (1956)
C_=0.29(e,— 0.27) Hough (1957)

C.=0.009(LL — 10.0%)

Terzaghi and Peck (1967)

C_=0.006(LL —9.0%)

Azzouz et al. (1976)

C_=0.037(e,- 0.003LL — 0.34)

Azzouz et al. (1976)

C.=0.01(W — 7.549%)

Herrero (1983)

C.=0.009(LL — 8.0%)

Tsuchida (1991)

C.= 0.014(PI + 3.6%)

Sridharan and Nagaraj (2000)

Based on data received from the geotechnical investigation results in Sihanoukville city carried out in 2016,
correlation between £ ¢ and other properties of weak soil layer in here is analysis.

Some formulas in table 2 and a formula proposed by authors [C = 0.35(c¢-0.23)] are used for analysis. The values
of €¢ determined by these formulas are compared with €¢ received from laboratory testing results. The €¢ received from
laboratory testing results is considered as standard values for analysis.

Analysis results are shown in tables and figures below:

Table 3
Determination of Coar Sihanoukvillecity of Cambodia
a® | Sridharan . | Proposed
Sandy lean PI e LL 1 and Hough | Tsuchida [Skempton Terzaghi by Lab.
Clay (%) 0 (%) om . and Peck

(g Nagaraj Authors
Average value | 13.8 [ 1.58 | 41.1 | 1.64 0.24 0.38 0.30 0.24 0.28 0.47 0.47
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Fig. 1. Correlation between Cc & other properties of soil at Sihanoukville city
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The research results show that the value of €n received from Hough’s formula is close to £ received from laboratory
testing results; and £m received from formula proposed by the authors is not deferent from £r received from laboratory
testing results.

Conclusion and recommendation:

In Sihanoukville city area, there is a thick, very soft marine greenish grey sandy lean Clay layer which creates
dangerous engineering-geological processes, including land subsidence and deformation of buildings and other structures.

Compression index (£m) takes an important role in settlement prediction for engineering foundation. Value of &n
depends heavily on methods of taking sample, sample transportation, quality of laboratory testing equipment, laboratory
staff experience. These works are not well controlled in developing countries such as Cambodia.

The research focuses on correlations between C and other properties of the layer. Research results show that the
correlation between £r and Void Ratios (# . is the tightest. The formula proposed by Hough (1957) is suitable correlation
between £n and e of the layer in research area.

Based on Hough’s formula, the authors propose a new formula [C = 0.35(%2-0.23)]. The research results show that
this formula is the most suitable one for the correlation between Cc and®cof the layer in research area.

We recommend to use the correlation C = 0.35(%0-0.23) for the clay layer in Sihanoukville city.
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