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ABSTRACT

Cone penetration tests (CPTs) have been increasingly used for site characterizations. However, the site investigations using CPTs are
often limited due to soil conditions depending on the cone size and capacity of the CPT system. The small sectional area of a miniature
cone improves the applicability of the CPT system due to the increased capacity of the CPT system. A continuous intrusion system
using a coiled rod allows fast and cost effective site investigation. In this study, the performance of the continuous intrusion miniature
cone penetration test (CIMCPT) system has been evaluated by comparison tests with the standard CPT system at several construction
sites in Korea. The results show that the CIMCPT system has a same performance with the CPT system and has advantages on the
mobility and applicability. According to field verification tests for scale effect evaluation, the cone tip resistance evaluated by CIMCPT
overestimates by 10% comparing to standard CPTs. A crawler mounted with the CIMCPT system has been implemented to improve
accessibility to soft ground, and has shown improvement over the truck type CIMCPT system. Therefore, the improved CIMCPT
system can be utilized as a cost effective and highly reliable soil investigation methodology to detect the depth of soft ground and to
evaluate soil classification.
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T A I 7AE AEES SI8 BEET RS 1140]
SFHLASHA o Fola ghom, old) uhe Tt Jefe] ARkARE
TR ek Bdskar BAF TEE TS ek i
Ao tigk $4 S54S Hesh setels 2Rt ofyzl
AlE A B Blaas Hastelal sARE AdsAl IS
T UES 2A5e] FuE A Hefshs A wgh k- Saskck
olel] wh}, o FFe] FFIAL AlHe] ARERAL 7O R
AlRFH Agwlo] ghrk Z4z}e] ARPEE T8 vius B e
Hd 5ol v=2r] wizel, 24 thd 9 AIRMES “getsiAl setele]

o] 5| o}gelof gt FFH o Fo B4 3ot H e
$al] ARgEE AEEAR 71 5 S8 A138(Cone Penetration
Test, CPT)2 945 He] & IASH 53 A5l b
A FAnpEES Ao sk AR 7otk
CPT<= 1930\ dtol] videk=el] Hxg /PEEglom, o)F 7
AS AM g dlolEAe] A2 o] wa 3 7)ol A
A=Y AR FFAA)(Standard Penetration Test,
SPT)7} tEo] ARERAL o] tiBAQ] Al o= ARHaL
SJtiRobertson and Campanella, 1988; Lunne et al., 1997).

CPTE] d=2] 43I A (Miniature Cone Penetration
Test, MCPT)-& ZH]o] Akslel 93<3)(Continuous Intrusion)
& §3)6] AAReln A AP} 7Fsshes; e At
AL Ao, o]k 543E whdste] A&5HYE AFTHY
Al&(Continuous Intrusion Miniature Cone Penetration Test,
CIMCPT) .2 wwalal gtk Kurup and Tumay, 1999). <o)
9l5]o] Bg5)1 9= CIMCPT Al281e 12 m I Be8
ol-g-3te] 10 m Wie]o] A=l thigh BT, AWSA 4] B
Aokt &x] ol E4-H1 9lon, A} ExAwe ule} 15
m 5820 m Y2 FER wAEk o183 A e Awd
gk AR 7Fsdit) 2710 =0 CIMCPT A28 Ak
o= Jixd 2.5 & EYd FAste] 2dskth(Yoon et
al., 2009; 2010). x}EE o] &5 AWEAR= 715443 2AF e
59 S 7HAL QAN 2Rl HeEs 2 HAge R Qs
FEFo] ARk Aol Al &8 Al A PSS FHEP)
ofele-m, mEgk o ekt g Fo] EAE A9 Fddl
Aeke] A= T TR EFO0 gk F-8/do] HolR= Txlo]
A R ol#fet WS Hasl] $18te] CIMCPT Al2Ele:
AGR o] Gk 5 2AP] Aes 7idste] @ 18
HE Stk 2 o= CIMCPTS} 712e] B CPT<}
o Hj1l S $PBl] AR tE BEEEAAS VM= 371 S
A ¥z S AR A A wete] 7)) we 27]a
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(scale effect)ol] ti3lx] Hriston, E8 Jelo] AR
Z2kE CIMCPT A28l Al=Ax]o] A2]o] 7 CIMCPT
A|2Elle] kAt BRE 931 TAAe- AE v aEAE T

2. SN AHBUANY

2.1 AFZEAUNR L HHE

SZESIARUCPT) ezt el 9128k 2= (load cell)
o] Aol i} S 2AE(q) B FHrREE()S o1&t
of FEF B T 548 okl of8He AldRelth
CPTE wHeo = 10 em’e] Thide] Fdo] AR, thils
2K $JalA 15 em’e] A TR i) ARET|E
gHK(Yoon, 2009). CPT= 2Ab&she AISAIES ghgsto] 97
Hho] S48 o8 AR & s R wheol] ARgo] 571+
L = ARAReARE BFES AFIE A|9hel] 288 A9-ol=
o) AF UL Slal v §go] = Ui Auh a7,
oF I m gole] REE wHA0 2 AASRA ARE sl
Sz, A} 2oldig 2a ARE B Hlge] Z7sHe o]
ook e w2l Aol AR HY el wheE T
AekAFe B He we] 9wl Ho] 2993e M)
7122 24 eyt 74 Pl Powell and Quarterman,
1988; Hird et al., 2003). whr, A A] Apkngks 43}
shal, S A= o, ) &3S A S &Y
o] 7iTE Lo nlF A Helx= AFAE wg STFskaL Stk
(Tumay and Kurup, 1997; Kurup and Tumay, 1999; Titi et al.,
2001). CIMCPT3= 1990t} W]t o] z|eliL} th8i(Louisiana
State University) & Fo|RJofu} 253~y Louisiana Transportation
Research Center, LTRC)olx] Es= CPT] T2 Rslr] £13+
Ate] Ysko 2 ypaulom, F WA FEF vj3) 152

i

—————

Miniature Cone

B e

Standard Cone

Fig. 1. Miniature Cone Versus Standard Cone



&A% Al
2A7\a(Fig. 1), A&29d0] 7Psshes 2ujlusm ke

912] Z=(coiled rod)9} A5 FUYARIE AFE31e] Anle] =27

aFel A% AAH AuAkE JPsspl sl
(Tumay and Kurup, 1997; Tumay and Kurup, 1999; Tumay
2001).

1ﬂll-ll

et al.,
2.2 AL AT K|

=l =% CIMCPT A|=82 wl=r LTRCE] & 7]
w2 ARk CIMCPT Alsle dEe)2 A1zke 23]
gl F& FUEE} ARIFH Y FIAEE Sl dEHoR
A5 B 7 48U (continuous intrusion) FH|E o83t
(Fig. 2). AR = CIMCPT A28l 1) A&A91S 919k 1
Y AT} A HUE 7Fss sk B, 2) 2] A=
H 7|45 E Bt A5 TFsst she AFRSH Al2E, 3)
AR ZRY o]} Adelxe] 24 E A S
sl AEdRlS S18k vho 2 283l= 2Apakge] Al F2
o 5] k. FYL 3003 opde] ZAH(coiling) 2
AFUHY(uncoiling)oll Y 4 A= ARF=E o, dvkHel
=S oF 10 m(ZY wAA] Hd 20 m) o]t Tumay and
Kurup, 2001). o] £9%¥ CIMCPT A28e Z7)d)= FaF
2.5% Edf| ZAsle] =] gko ni(Yoon et al,, 2009), S
gl A Ee] AL JAr(Fig. 3).
AVEAR] FHJAIH A= 47 HlOlEic ol 57
215 Fate] AR BUEE 9 APe] 7hsskm AR Al ARk
z20) wet A thee] 7Fsdk ol Stk
FEAUAR o] AP oF 14 KN7BA] 23

- =

& oF 189 A=

— =

¢

P

H

1 oF 60 MPas] EA43e7} oF 0.6 MPao] FHnjA=ES 243}
T ot AAl ARG Aol wE 2APFs ARk 847]

Fig. 2. Continuous Intrusion Miniature Cone Penetration Test
(CIMCPT) System

AFeETRE = o) gJ3)) Alghs: WA Hrk CIMCPTS] 79l
SAFEE AN Z=r) BYA] ZAl o= sAax As 88)
2 7 AEE A4 ZERlgl: 29 R ARkE ek E=gh RE9
270l 13 mm=E 7haA| AEHBE, do7t Aojdrs =
el HRE 7 5“3} A CIMCPT A]=¥loflA <F 30
MPad] FAJ&teo] Z7HS 7470l = Fol AYF] whizol
(Fig. 4), A8 CIMCPT "V\E‘J-"J =4 7Fsst A AT
ok 30 MPa& o’F€tl(Yoon et al., 2010). ©]i= Table 1]
Xﬂ/\] o] ZJefel] upe & B Tro|=eRleA 3t
Aee) 2RAEE ke Sl vl 4] 1ol Yoon
and Lee, 2004), CIMCPT Al2ele %7} o]ahe] ¢lokz o
Bl teliA A8 7he ds 7RItaL 7k CIMCPT
A5 o] =Y o]F 3do] FF 1032e] =] TellA
SR g HEAR] tfal] AREARS FREklaL, e
AR A4S Eale] x&F 02 /A=K Yoon et al., 2010).

(b) Crawler

Fig. 3. Research Vehicle for CIMCPT System
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Fig. 4. Buckling of a Coiled Rod

Table 1. Capacity of CPT Tip Resistance by Soil Condition

Soil condition Capacity of C(o]\r:[eP ::)esistance (qe)
Very soft (clay, sand) 5~125
Soft to medium (clay, sand) 12.5~25
Medium té)s :}E)htly dense 25-50
Very dense (sand) over 75

2.3 Z2RIAEe| 37|&at

CPT A%} 45 18] #okd =% 2 AJHHAE o83ty
CIMCPT ZHERE AH2E 23] feiMe 41 22
710l whe =] &K (scale effect)ol] ek Z50] Ads=|ofof gt
&I dPTEEC g A8 A¥e) BrFss B 2717
49 BYAIY AYERE HE 7] e oESshe 9ol
AET F4 BETE T7)9] Ajoof Wi o3RS onlshtt F71E%
= A g A w) ok i 5 glom e, I
of wE} ZAEE FHupdEe nxk= JFke EAE AT
RN S B3 o FolA gtk Lima and Tumay
(199)& 7)o W& FEs AFI|ARA 202 B398
W, S37)9 & F7|GH 2 Ao BFEERY IAFHL
15% =i, FanpEEe 10% vk Baskeick Kurup and
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Tumay (1998), Titi et al. (2000), Tumay and Kurup (2001)
AIAE A 23T TAFEL BT HjF] oF 10% F=
a1, FEnpEEe iR oF 10% A% 2R Ao = Ak
Kim et al (2008)¢] =1 T RefE o83 HYEx A
of mEr T} Fd =Tt e AHEE ARkl Tumay
and Kurup (2001)2] “Ze} FAISH 10% W9]e] QA& 18
I FAnpEE o] gkl Hol= AoR JEt

71E el wEr, Mgzl wel gxjo) QlojA k]
2ol AL, HiAE o2 A3Fe] ZAgE giliE 10~15%
gt FEnkERe] gisiile 10% A% A40E71ehs Aos
UERJTE Tumay and Kurup (1999)8 27| Zjole] wj2 =7|&
= FHYdl wE G AR SAPE ke skl
S 7Rl wel 24Pl SR S = SAE
I FRupEEe Fof A7)d FERE v 2o A Aok
(Lima and Tumay, 1991; Tumay and Kurup, 2001). SFX|qF,
A71EI= Q15 10% A=e] Aol= g4 WH(Zhangot
Tumay, 1999)°]] ol F27 Aol 2 G VAR o= Ao
A ck(Yoon et al, 2010). 232, CIMCPT] 7% AHkulgk
o] 72 % ) T =3 Alolel B e FHIE B}
7¥st o] ek olefdt o= CIMCPT Algol| w2 71§}
gt B aefelr] glole A8 0" AL Aol E IS
HARE e Ao R ks, CIMCPTS} CPTS] &% A3+t
B olgsle] S ESRF Aok 390 nlmsieick

2.4 AYPFUAUANH ZE E8st ESER

CPT A3 o83 EFRFE Sl A1} vpaA|a
S S 55 o83 FER AETE AT S
2Js8f] Ajek=]o] AREE]aL ¢Jrk(Robertson and Campanella, 1988;
Lunne et al, 1997). £ $i7oA= CIMCPT ZAF 2] 7RA%
o8& ffeix SFEEA ANRERE AT 5 e SHYAE
Ay} B4 Z27339] PClass-CPT v3.002 ARE F4510] A%
B RS 385190 (Zhang and Tumay, 1999; Abu-Farsakh
et al, 2008). T2 Iox] ALSH SEEA AEENE HRo]
E(Fuzzy logic)e ol8slo] ZARE 2 Fuivj el waig
] 7El 7S Al & FE(Highly Probable Clay, HPC),
ZAE(Highly Probable Mixed Soil, HPM), 2#j(Highly Probable
Sandy Soil)& T3t} ZA181e(q.)2 mEA 3] (Ry) 252E]
Egs. (-(3)22 Hej=h= &% ©%I(Soil Behavior Unit, UyE
ol-gste] Zzte] BEFS HESh] flal Aarste A WA
&<R(Fuzzy membership function)= Egs. (4)~(6)3} 2o] 4¢3
© 2 AoJaisial, Ztzte] EAe Fig, 59} 2rf(Zhang and Tumay,
1999; Abu-Farsakh et al., 2008).
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Fig. 5. CPT Fuzzy Soil Classification Chart (After Zhang and Tumay,
1999)

_ (alm - a2y+bl)(clx —02y+d1)
(e —coy+d)* + (cyr +cy+dy)?

(ayx +ay+b,)(cyr +cy+d,)

_ - 1
(clz*CQy-l—dl)Z+(02:r+cly+d2)2 M

x=0.1539 R; +0.8870 log q,— 3.35 2)

y=—0.2957 R; +0.46171 0gq,— 0.37 3)

oJ7|A, qor ZAEE, Re vpEAE|(= f/qc), f TS,
a=11.345, a,=-3.795, b;=15.202, b,=5.085, ¢;=-0.296, ¢;=0.759,
di=2.960, d,=2.477.

HE(HPC):
1{ U+0.1775\?
sap|— —| LD U= 0.1775
1,(O) ={”p[ 2( 0.86332 ) ] for )
1.0 forU<0.1775
AE(HPM):
1{ U-1.35\?
1, (U) = exp *E(WH —o<U<o (5
TE(HPS):
{1.0 for U > 2.6575
u (0)= [ 1 ( U—2.6575 )2] (6)
s (L= U< 2.6575
|~ 5| 0831586 | | 1"

CIMCPT?] §3218-8 ffsiiie 22719 Aol = Sls) st
© 578 Ae] AolE vlefsle] S HolelE sl 28
T Slofok 3k & WL Al Al thdAke] FtEAS it
=P Slelds, Ik =50 thete] 1 m oo} QI -l
7R Aol Sl RS AlRstoirt wepd, A
IS AFE S8l F2) 54901 M2 vhe Al e dFs
APgeted, CIMCPT B! CPTS EAlo]l a¥siaL o] =7]el| we
AR g vl iz JPt Fol w5 Avele] g

Brhssiet

3.1 FAH Do X|gt
FAF00A|Y ey A|uks tpde 2 7187 7
T8I A A2 AEARE o] s 10 m 5
st Lo 2 BB SP(Poorly graded sand)® E-HEE
Agtolrk Al A WAskE Aekalgko 2 Q15 3RS WAkl
A Qe HIaE HEte] oF 1 m FFH 02 6719 ARG
ARE AR & NS TSIt
ig. 62 A= AR, FAnkEy 2 9 s e
2 BAE ZRE Avtoltt CIMCPTE 2= A2 93] 10
m HRkelA] 25 MPa 0] FA]3o] S = AledM] 24K
Z83193, CPTe] 799l 10 m7kA] A[PS 4=3¥513ict Figs.
6(a) and 6(b)ollx] & = U=o], FNHH o2 FA)Y o Azt
go] B T 7 AR BT Sda UERISICE SR
AollE 71E w1l AEst FARH 10-20% A= Hog7)
she AEe vERISio) FunkEEe) e Aide Ak
AR 71E £31T= vHR CIMCPTVL 34 ol5she 23E
HeRfISIcE ZAgES FraupEEe) vlE) iAo R & s
Z7g3l] wiiol AR RIS S 5 AR, FHnkEE
2 e 2R Sgko 2 T BB ghE Kol o)
UERsiTE o]#gh o] & Slste] FRnkEE vlul SHAP} 7)E
w8 Ao Hlsf ol do] et Zlom HeITth
Figs. 6(c) and 6(d)= CPT<} CIMCPT Az} gl sHE-24
AREER- Aotk HREAQ] a3 Al dAIgle] 5
Al vt L, CIMCPTe| o3k 2347} ©F 3.5 m 4l=ol|4]
HEZO &4 7Fsds 25 © & 2R dSslaL itk +
A 25 45 1 m ofujel] eRte] HEZC] EAlsh= AR
HAdtaigiont, o] FEe] 2R ARk 9] S X0]7] wiEl]
Ao ket B Agd3), CIMCPTE o83k Zefrutolxe]
2= 71 CPT} fAKE AFE VERdS ERIgE = SSick

olN

AJ&o

o

es|
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Fig. 6. Comparison of Penetration Profiles at the Busan Site
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(c) CPT Fuzzy Soil Classification (d) CIMCPT Fuzzy Soil Classification

Fig. 7. Comparison of Penetration Profiles at the Sihwa Site

3.2 Algt HE X[gt

8715 ABA ol Eaxshs HEA FHT AlHE
TS AR 3 10 m vt H4 HEs wdsh)
T35l lem dFHT A1EE Hs F 4702l i 1 m
o8 HWAEE TS

Fig. 72 A= SAQY, Fuvkde 23 3 S84 e

2 Z43 F Aol Figs. 7(a) and 7(b)ol & = SR,

I
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Fig. 8. Comparison of Penetration Profiles at the Pyeongtaek Site
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THOE o s U ARES 37l e viul AN
=

2 ppos A S5 A5tolck Figs. 8(c) and 8(d)o 2
% gJo], oF 4 m AP QebEgo) EAhL ofF Aol
= HeZo) mole] RESR: Ao Uehdth A #xge
3 Fenlae B 05 20 deigiork CIMCPT 2
b g ol sl HE o] o we Ao Wi

N

N

34 T7|s0t M

A A1 Aedl] thste] 7] &xt2 1%k 2jo]E Table 29
[ofste] Hefelion], £ delxe] 889 9 Ve 3T
232 gofsto] Table 3o UERRILE M2 theE ARSAS
Hol= = 37)¢] @Al CPT9} CIMCPTS| Js <=3y
AR Ao wh=r, 7| Evks SAFEe] 739 Fv 56%7t
A ek Ao 2 Uelsit)(Table 2). o= 71ee] -t
(Table 3)} ARG Aot Franpaee] Zgoli= 7lee] &3
= t=7) CIMCPTZ} Sigrlshs Ao 2 yepdt) of=
71E ATrelx] $3E RAIRAOI REER AR FiF o R
AT EZZ21] vlsl £ Aol 48k 3719] &7 Ak

F0o) AAE Fol BABK: B AR BIAHNY EFS

Table 2. Scale Effects at the Tested Sites Using Tip Resistance and
Sleeve Friction

Location/Soil type | Test No. | Depth (m) Gucver | fameen
/ qe(cPm) / fs(CPT)
1 6.0 1.04 2.02
2 7.0 1.07 1.70
3 6.0 1.21 1.54
Busan/Reclaimed sand
4 7.0 1.16 220
5 10.0 1.20 1.58
6 7.0 1.21 1.20
1 10.0 1.56 2.40
2 10.0 1.33 3.48
Sihwa/Clay
3 10.0 1.04 2.88
4 10.0 1.55 4.74
1 7.0 0.95 0.94
Pyeongtaek/Soft clay 2 6.0 0.94 1.34
3 8.0 1.06 1.20

PR 9o, Ao e 2 g SAehs EAjaelo] Funae
of vlsl] e e AR ekl Frnldee thi ek
& gio] S 1o BRI o] v e 7S Sl
\a} AFA e 4 vk Bad Zow Az
FEEH PYS 08T FLFHE Bijol FE, A, mel

.

A= BRAFES vk o glo, Z4ze] CPT9} CIMCPT
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Table 3. Summary of Published and Studied Scale Effects

7)o g3t Z7|EY ¥ AL

Reference {e(CIMCPT) / ecPn) fs(ClMCP'I')/ fs(CP’I’) Remarks
Lima and Tumay (1991) 1.15 0.90 -
Kurup and Tumay (1998) 1.10 0.89 Overconsolidated, dessicated silty clay / clayey silt
Titi et al. (2000) 1.11 0.91 Soft to stiff clay
Tumay and Kurup (2001) 1.13 0.91 Highly plastic, stiff clay
1.11 0.87 Overconsolidated stiff to hard clay
Kim et al. (2008) 1.14 0.89 Jumunjin and, Calibration chamber test
1.04~1.21 1.20~2.20 Busan reclaimed sand
This study 1.04~1.56 2.40~4.74 Sihwa clay
0.94~1.06 0.94~1.34 Peongtaek soft clay
Table 4. Scale Effects at the Tested Sites Using the Fuzzy Soil Ake] Zpo)5 vlusteirt. Table 4= AT tis) SHEE4
Classification o B3 SRR vk guo e Uehiglck mefat
Iégfft'y(;‘;/ Test type Lest Sand (%)] Silt %) | Clay %) ) 81 h= C[:T % CIMCPI7L R St iERibis ;‘gf
ARke] 7$-olli= tiAld o2 CIMCPTYF HEARES] RIS
CPT | 92.1 7.0 0.9 =7 GrlskR= Aoz veh)th
CIMCPT 94.5 53 0.1
o ot L g oo AyEmioN 0] DIRIR
T, 22 o4 | % 2 007)2de] TRk APl Aokt o]
Rt e NI LM e el iR ASEE 63 519l 9l9), CIMCPTS
4 Sajsto] Aol W EAge] B AREO R HUEs)
CIMCPT 94.2 5.7 0.1 o] GloRAEZe] AwM BT A sl Eeaue]
CPT 93.0 6.7 0.3
CIMCPT i 83.5 8.5 7.9 CIMCPT AR oFg8te] 13 2AHe =k, 13 2ol
oPT 0.8 69 03 Yol o=l ool thelA= CIMCPT A2wlls: #Al==]o]
cvierr | 6 045 47 07 Skl AR Gaste] A 7Rt dishA ke st
CPT 15.9 493 34.8 A
CIMCPT ! 17.0 37.4 453
CPT 198 | 560 | 243 R H=EX(ofl 2 H|w
s | vt | © [T [ 32 | 512 e@ CIMCPT A= Eejgele] Zbapagst AgAe]
Clay CPT 216 | 549 | 235 ”7‘—1*3}04 AFE TSI B, 23] WEo R A TFse
amceT | O [ 107 | 320 | se0 Al A woR A8k AlsEe] Jol £ 4 vk
CPT 190 | 552 | 258 oA RE fﬂ%«ﬂ“”f’:‘ olfellM= Batgke] zlol7} BAEHA]
aveer | C [ 7 | w78 | 485 swolok sk 42 AE Felo] Aole wlms) 1) Sl
CPT . 11.1 20.0 68.9 Y X olMe] ZAFEHE Fig. 99 H|uLdle] EARBISICE vlwE
CIMCPT 129 | 344 | 527 A& ZARIAE HESAE K18 521 @l A= eH,
Pyeongtaek/ CPT ) 24.0 482 279 oF 100 m o]A% 9jx|9] xjo|= Qlsle] 223 Hlule ofHAL,
Soft clay CIMCPT 194 | 39.1 415 oJokx|ake] A= SAlElA] Bxet Aolalal witkste] H)mzA}
CPT 3 18.8 48.9 323 E 4803kt ks e 2 Az €x]El CIMCPT A]2=Elo
CIMCPT 24.5 443 31.2 2 =A%) ZAFES thh 2 ESAE o, A AHIge
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Fig. 9. Comparison of Tip Resistance Profiles Tested by the Truck
and the Crawler

e slotehe 220 249] CIMCPT A25le] Aokt g]
Fee o5 A STk b

4.2 CIMCPT AIARLS O[3t HAUX|EH EX|
AL FAZ 913+ CIMCPT= 22j0]] A3 F3)(F 363)
H90m], 13 2ARs B2l BAE A2EE olgalin2®),
u P AEAo] BAE AZHS o] §3te] 13} 24} A
23] ofEid A% TR 2L FAAK14F).
ﬁgﬂbqﬁ} A gjoke ¢JEk FRE WP O 2= HR|o]2S o] &
& A= SEEY FEFH(Zhang and Tumay, 1999)S 283}
gt} AESI AJRES0] WEEkT Y= A e Eau
S3le] E2S U3t A)A 715 AR B AJSS

= 9]

apekt 4= 9l= o] gJriAbu-Farsakh et al., 2008). E-A123}
o W= AL ¢k 4 m 7R FEZ0] SAEE Ao = UeRton,
SJoA|ul A= AR ERE] oF 4 m Zlojo] 9Jx[a Ao aptEl
t}. Table 5t CIMCPT ZAR]X|9} Q143 71& AF54wg
Hlaate] 4% ARk Ao xlolE VAT thAlF o=

oF 1 m Uj¢]e] A% 2jo]E Holn g, CIMCPTE o|g3lo] &3t
ARE Art 2l w7k o= whgkert: webs, 10k
HE E3o] ol 7Rl tisl CIMCPTE o83 AEzAHE
3t Ao okdEZe] Ax W B3RS 7RASHA wjeldt

= FEeRA o] JeS AT 5 Uk

¢

4 4

Table 5. Comparison of Clay Depth Estimated by CIMCPT and

Drilling Log
Vehicle Test No. Clay depth by | Clay depth by Depth
type CIMCPT (m) | drilling log (m) | difference (m)
T-3 4.0 4.7 -0.7
T-9 2.4 2.7 -0.3
T-10 39 2.8 +1.1
Truck | T-17 4.8 35 +1.3
T-18 5.0 4.0 +1.0
T-19 3.0 3.0 0
T-20 4.8 2.0 +2.8
C2 43 4.0 +0.3
C3 4.0 4.0 0
C-4 5.2 3.5 +1.7
Crawler| C-6 49 5.6 -0.7
C-9 2.4 4.0 -1.6
C-10 5.5 54 +0.1
C-14 2.7 4.4 -1.7

5. 22 3 Qo
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