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Cone Pressurmeter, PMT, Vane A|&l& 0|28 X|HLXA|l Alzjjoiy
The practical application of Cone Pressuremeter, PMT, Vane tests to site investigation
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SYNOPSIS : The concepts of mounting a pressuremeter module behind a cone penetrometer was
applied in the early 1980s. The pressuremeter module is of 40mm diameter with length / diameter
ratio of 10 inflated by nitrogen gas. This cone pressuremeter(CPM) is used to obtain the ground
characteristics consisted of mainly silty, clay and sand. Field tests such as SPT, PMT, Vane tests
are also carried out to understand the ground condition. Undisturbed samples are obtained to
carried out Lab tests. The results of these field and lab tests are presented, discussed in detail,
and compared with each others.
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AUAIEoA A5e ud, $EAE @F4H AEF TFAZ J3] XurxAA] 2o A U=
kel FaH BEA miehg A AAAFEY FoE d2 Fddtn g ARl ©iy Ax)
1A Atsie] dgd gEo] Ao Udd AFAY A9 JAFEE FEAANANT ey AR
F4AE Fng AEZ olojX I Uk FudiANE FHole ETHYAY(SPTILE REHE FFA
dEol H2de PMTSY dZAE oid 87 Fd&izta A& # ohvel defAute] -9 CPT,
VaneAld 59 @3FAIdo] dutsls]o] 7la = FAolth. A%t ol EFAEY +27F T3
o Zelx B3sta @38 Ao AAHA dFE FuolA &aslx & zlo] Aldolt

oj¢} A2 wWiAgA B AF)AME control sited A3 ol F o} Cone Pressuremeter(CPM), Menard
type PMT, Geonor Vane® 3 5}1 piston sampler® H|Z @ A& AFslq 4= 4=, Rowe cell
4L F ARANFE #Ysted AUAER} FAEY 29 F& v, YA
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2. 8%, dljAlE
2.1 8iZAIY =]
2.1.1 Cone Pressuremeter(CPM)

Cone Pressuremeter(CPM)2 10cre] £ ¢ 27 o] 40mmolx dol7t 40cmd PMTE Fasie] £
BAFAZ AYSAEA AR, v, BFFAE LR FA L 43 ARAAA PMTAES
% £ g FulE 1985d 39’5“]‘3}7\/\}% EXoz sdHdct. ey 1989dFEl& & PMT
Aol Roh ZAA 2ol M LA ute] TFdte] KA RZAIGME ALEHT Y. PMT AlgolA A8E3
dof TG AFS U AL XukY o F oy AwtuTde HAAT T AR A= APE
}Z2 F7] 948t self boring pressuremeter(SBP)7} ¢S o} Alg5o o1 Urh

Whittle(1995)¢] ¢}t 22 xuto] CPM3} SBPE 4 3sle] o A8 wug Z3 CPMZ SBPY
27189 o] FA18w Age] ZE CPMY ZATE SBPY ol AA e Aute Agay
AFsE & F ds Rez Hredy, CPME mono cellE FAA 7122 325 % (rubber
membrane)& FE#H celld FYUHE FFoR AYHZRE SH3S qH-AHAUL FHE L& F
Ak A7IA AlEEE FEe 7\]‘%'}-4 e megt nFe GFuE B AESS AIEE + 9o
o BAGH-AAMS FHE A& F dE BA A S (calibration factor)7} 8 2.3}t},

=

2.1.2 Cone penetration test(CPT)

CPTE =999 GeotechAl AF L2 EA A= Ho 50MPag vH#¥-& 05MPa 1
250MPadl BHE SHE & den AEd 28 THAA 7*%-’?"3‘”1 Agd A <
Act.

O_E.

2.1.3 Pressuremeter(PMT)

Pressuremeter™ Menard E}J 22 Probet Al 7Y cell2 FAHO dow dFE Aartxz
measuring cell F99] guard cell® ¥ EQv}. 3 measuring cell®] B3 A} guard cell®} gHol 78
o]0}z measuring celle] YA3A FE & JRF ok FZAMAuEe] 34 (stiffness)e] wa  z4z)
727gol thE 1F-Y(rubber membrane)E WAL ¥ & lom AHPFLE xF B} Y= control
paneldl A ¢}& F UEE Hogul

2.1.4 Vane AlY
Geonor Vane A|g7]| 8 o] &3o] Ax]utdefe] uju= Zd‘?lf/o‘ﬁia FAsd=d, 2YT AW AA
g AP AFe GRZREE AFF A2 3ujol4 AUAND F R=g ARG 52 IFAAAG

A F&e] Mol amww YeiAL 57 dAEA 4% WAx AAsg ZdE Fo o
8 duivz AEHED Sk
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2.1.5 Rowe Cell §ISAIY

ute] 9 gUASTE ZH37] 915t Rowe cell ¥EAIH S 533Ut Rowe celidl A& =
A FEIARFZAIE ol &3y

2.2 Control Site2] B M

1Y 18 control site?) A EFAEHE BAAoT. IYPoA HiE uleg} ol AR WPESFS G249
AEZAZo vlgdEF %= ¢ 55m Zole] HAZo2Z A AEA EHHAYU dEFSE 4
Hol itk A eE ARHAA 20m ofe} AA3 Jo FHge AFXAAFEH 128mo) AR S}
3 ot CPT, PMT, Vane, CPM T EE @FAgo] N EHNAM 3% 80m HoldlA 3o
HAE AEHE ol £ vud ASE dFAE FIHAD A FdA AFHsd ARWAESE 98 A
. AT ol XNE2& HEA L A AR $Astd x|yt wigFzAd uwel AHbEARL
92 e 4 Utk Lunne et al.(1995)0) 23tA A7} &4 HESH Erjolo] R¥Xd HEZD ¥
gy 2dd AESE CPTAYE sIdA HEAutely} EfXute] AL HA S HEsted oA
7} 9 Reg By 33 9ow, Bugno$t McNeilan(1984)% A ute] E5A47 107 ~10cm/sec B
tt Hojop & BUEEQ 2em/sec’t BIulS Z A AT sk, ¥y RE Xite] REFASVL
10°~10"%cm/sec W elol I d ojaiad Xjule giBEE AEF Auwoz REXNQ wFAHE AFd)
3 B o] A% CPT, PMT, VaneAld 59 siAA] vjezzdel &g meisior drh. ey £ A
dre] NEds 2RdUAge o9 Aute] B5AS5 10°~107cm/secE BUHE QS # ol # PMT,
Vane, CPT @FA1g 9] L8 A17ke] go} AEH Auto] x|tk Hlul 23-& azsle XetEAHE Hrlst
E=E 3.

CPT
- N
A5 (m) 1% 47 ) A 5 (m) a~F, QU-B)~F:
(H37) (Robertson, 1986) | (Jefferies & Davies, 1991)
12/30
»AgER (oz,im)
A%x 00 ~ 25m 9/90 25~43 Silty sand Sand-clean sand
¢ A4 BExY, ¥8§, 921 (17-/6;) (34) to sandy silt to silty sand
; dEe
25 4 (30m)
« 433 43~56 silty sand Sand-clean sand
A= 25 - 75m 5/30 (5.0) to sandy silt to silty sand
:‘:':;EG&' w94 (46m) 56~6.6 sand to silty Sand-clean sand
56  2556m: YEHY 4E 6.0) sand to silty sand
- 5662m: 3Ed 24 4/30 6.6~75 Silty sand Sand mixtures silty sand
75 - 62-75m : 244U 4E (6.0m) (1.2) to sandy silt to sandy silt
+ 5P
A% 75 - 8.0m 5/30 75~8.15 Sandy silt Silt mixtures clayey
LEud REEY, 8, g4 (7.5m) (8.0) to clayey silt silt to siity clay
80 ;RED AYRA 29 24
A% 80 - 110m (10.0m) 8.15~8675 Sand Sand-clean sand
z3 A A4LEY, &8, 294 50/30 (8.4) to silty sand
110 P AHY ABRA zduA (106m)

1¥1. Control Site 2| &
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s gle @3 Pe2ME SPT, CPT, PMTE € 4 At Od 12 AFZAA A
2AR AFE TR Aoy, 29 28 CPT Ag2AAYA EAYA, v, 334 2

T Hhe} o] ARAFAME Fo #HY HFFgol FAHHAJEY o FH HEZ X
Zoj A= HBgdso] glo] FaAQA EFHE FLE FF(cavities)?t BA F9o FYI5tol
2P oz FAHEY olglet 4L 2EF HE g Fdd CPT Al A= 24 o3 B
#4 {%“‘?M A B FAH AR (@E g + (1 - a) uE BAHEH B ZAA AL
HA AL ax 05822 79wt 2A L ASolE q#t s 2dE AlEslE Ao] g9d Ao
2 31909 Robertson, 1997).

ez CPTE o83 AutEFA] BAQS q#g IdE AL .91 Douglas and Olsen(1981),
Robertson et. al(1986) ¥ HEXT S ol &3l ANFERE e 1 A48 3 194 A3t =®
104 Bi= wlel o] Douglas and Olsen® Robertson(1990)9] B H A= X FZ2AMA] 2AEA gL
FIHEER EAQ3= RAow RBFY v Jefferies and Davies(1991)3} Robertson(1990)& Al %A 3
o} FAE e B 4 Qi

=
3

9
i
=

PMT 32+ A-HHA A FRo] B7s3skAet Py (limit pressure)®t Em (pressuremeter modulus) 258 o
FHQ FpRo] 7lsdtt  AlFEd P& 118~54 ke/erd] HHUE Gambin(1988)8] B59d] 9J8ha =%
HEY A2 FH=Y PMT 2842 o83 AEAHYU ASFEL AV e Aoz ddd

2 XN g, q (Mpa) OHaH X 8, Fs (Kpa) 23 +¢ (kpa) ot &, Fs/a. (R, %
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# 1. CPTl &t AHEF

~ Fr Qt(l_B) it Fr
2% (m) - @ ~ By a ~ F Q ~F Q ~ B v
(Douglas & Olsen, (Jefferies &
(37) (Robertson, 1986) | (Robertson, 1986) (Robertson, 1990) (Robertson, 1990} .

1981) Davies, 1991)
25~43 Metastable Silty sand Silty sand Sensitive, Sensitive, Sand-clean sand
(34) sands to sandy silt to sandy silt fine grained; fine grained; to silty sand
43~56 Metastable Silty sand Silty sand Sensitive, Sensitive, Sand-clean sand
5.0) sands to sandy silt to sandy silt fine grained; fine grained; to silty sand

Silt mixtur
56~656 Metastable Sand to Sand to Sensitive, 1 emlx_hfz Sand-clean sand
C i
(6.0) sands silty sand silty sand fine grained; as.' s to silty sand
silty clay
66~75 Metastable Silty sand Silty sand Sensitive, Sensitive, Sand mixtures-siity
(72) sands to sandy sift to sandy silt fine grained; fine grained; sand to sandy silt
75~8.15 Sensitive Sandy silt Sandy silt Organic Organic Silt mixtures-clayey
8.0 mixed soils to clayey silt to clayvey siit soil-peats; soil-peats; silt to silty clay
8.15~8.675 Metastable Sand Sand Sand mixtures clayey | Silt mixtures clayey Sand-clean sand
an
(8.4) sands silt to silty clay silt to silty clay to silty sand

2.2.2 H|yjs HMERIE

EF9 B3 &Eel(mode of failure), &<

g utwas, £
t} 22iB2 CPTE o|83 nlujs
AN =E 38

oA, MEHEE

% ek,

= -

Ao s AdM g% 8 ©

Sy =

oA, WYLE SUA SOl W v Hls A
Wt ARAPosRE Ave) WusRES P W He) o,

9AEE 9%

WREEY JPe WG & foms A
2@ 94 BAAo] vl ﬁ #HEE o o2 AgHT 9

sto] thaF e HozRE uhs

(Qt — ovo)

Ny

o714 N 11~1977] Wahs 52 B 158 AH3E.0m(Kleven, 1981) N Aas et al.(1986)0] o] &
OCR¥ 24 A% (plasticity index)®} QT 2RE 1+ 142 R85t PMTY CPM A @2s=78 vl A

A

REE

cylindrical &5 830|202 5 ¥

ge Homye 9g 4 Ak

2 "=

717F Auke] vl 7=t drk

o] Wygo] YA AT} gl=

= dp/d[In(dv/v)]

-~ 327 -

Aoz 1A g

PMTY CPM 235 1337 2o] P} In(4v/wv)e] #AE 23RE Yol o= A AF FHL2 A4

ol Aukg @aAdolzt /S o= Ax WY AT AdAEE A Hes Fdid v



P — in(ay/V) CURVE

w 5 2 & 3

PRESSURE {ko/cal?

e

e
e

o————-——"°'_/
-0 8 -0 40 -0 0 o 0o o2 D4
tnta VAY

o8

I8 3 P - m(4V/V) 408 7% vpulls AdAE

£ 2 "l Adds (kg/er)

CPT
A E(m)
m Su(ge) Sulay) FMT o VANE
72 1.667 181 23 182 2693
77 0425 0477 058 0.464 05614
2.2.3 of2ib|

guinjE wFgAse) vlag Alge] wlg AgZdEe HlE gAdrl CPT Z3ERE unls vpEnl(R,
friction ratio)2%-E} T3 o] e 4 gk SF%
Lunne(1986)-& HTatel 758 Aekstn vt H 38 CPT, Vaned d&EAFozmRE] T8 oS by o]

714 No&= 5~107H4] 93l 4442 Rad and

t}.
E 3 FRAEH AHAEA g 9]
A& (m) o= Vane CPT
7.0 6.1 7 10
71 4 27

E 3004 E= vie} o] dFAY o duive AFANEY FHAe) vlustd B @ 27 Bt
e ols A5e ud, A4EL o] FAstd ABEE T dFes AYANFEH Aolg Roln
de= Ao wddn.
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224 ¥ dUdAS

CPTe 24N Eo2RE $HAYASE 78 4 9o AWM E Rowecell FYANB7IZHY 7
@ SAYLASS WZANYT. Y 4= CPTS) 24499 A%E FUES L4NUTHY #A2 2
4 ol
FUES AR BAE GeHez P,

G-t
T = rz\/_I_,

A71A r& 29 A%, che FRELLAFNH I,=~SG—§. rigidity index2 @t 50%9 4do] A

PRL 9 time factor T 02450122 o] 2AAFe] o3 FHALAFE 78 & Uk R 4=
CPT$} Rowe cell 42A G728 73 A Aol

F 4. LA (on/sec) 1 ﬁ\““\
o8 \
CPT Rowe-cell ¢t \
3
116X10° 52x10° 2or \
I 4. GEE9 A2AAIZHY #A
3. PMT, CPM

CPME o717 ol da] Bg¥A &3S ¥ oldegl AL A™E A7 Yz ol g &
Tx g9elA e Holtk, Whittle(1995)E CPM3} self boring pressuremeter(SBP)2l 54 & nlm3}
o wxstYdct. CPMS Zo] BAHEA SAs = 7409 9o NP A JFE v 3
o]9ol= SBPY CPME x7] ¢3-H&FAHo] {A1std SBPS CPMeA 78 AGHFASF7 At
o3 Ex3gT. SAT CPME FUldRd A&7 feiAE FuldA AEEn e PMT 23}
ABAPE BAsE Aol Yot aYSE FYF AECA CPM3 PMTY ¢8-AA s BAE 4
AF Aol YA BE ule} go] Ul PP M FHo] Aejrt ed ol A w
E ke BY E= FH I probed] HEAZO A Aow Husu F49 7E7(Em)F FAY
= (P4)= CPMS A3t A H7te ez A E A
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4. @ &
HEF HAEZo] $A% HAXZ CPT, PMT, CPM, Vanes @4 A @3 Piston Samplerg o}£3%
BlaH A8EE AHAY AWAE S £33 2 AY 249E v, AESID. AdALS 4% AE

2 AECl FAZ AFol g AWAFY A Fo2 AF volert FEA X FAI AUATH
oS3 e 8L 2& 7 AT

U[o

(1) CPTol 9@ AREFAH AF2A4A5st 448 AE72E 2= 202 Frizrh

@ 2 AY WEel 9B Aure) Huls ADRESG HEd F4E Hol: Roz WAAYCH Vane
NHo] Sk 2A AR ol ABEE 59 aqe] @ Ao Budn

(3) IEAEAAH BRADel AF AHE AZYEAFAT AA FAHAEY ol Agd A
=2 JEo) ol a9 154 PEY Aoz BurdL,

@) BAYENA CPMFH PMT| @ ged-AAuste] BAS wae 23 27 249 P oh)
% 2ol 7127 @AXEC] CPMel ZA FAAHAEH o]t CPMe A A Autmete] ol
%7 e Aoz Amw
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