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Dilatometer test for evaluating deformation characteristics in sand
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SYNOPSIS : This study investigates the application of dilatometer test for evaluating the
deformation characteristics of granular soil. Kp is the most sensitive to the stress history among
CPT and DMT measurements, and Ep and q. are observed to be similarly affected by the stress
history. The coefficient of at-rest earth pressure(Ko) is an indirect measure evaluating the stress
history of granular soil. A relation using only DMT indices provides appropriate prediction of Ky
values. Although penetration of dilatometer inevitably induces the failure of cementation bonds, Ep
reflects the deformation characteristics of undamaged cementation relatively well. Therefore, a
slightly better prediction of M value for cemented sand is achieved by using Ep rather than q..
Because of the weaker particle strength of calcareous sand compared than quartz sand, the majority
of sand particles adjacent to dilatometer probe will be crushed during penetration. The particle
crushing will induce the less contraction of the dilatometer membrane during penetration,
consequently, the smaller Kp and Ep of calcareous sand.

Keywords : Dilatometer test, Deformation characteristics, Stress history, Cementation, Calcareous
sand
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vl gkohar ekt

AR E At A o] dEtEuE  AlFo] & FAoR W] FdxH 3tk Reyna and
Chameau(1991)> 9etEWH A|@e +3HEHAFd Kpot did=e] #AE H7IeA 3L, Been et
al.(1986, 1987)¥} Jamiolkowski and Robertson(1988)-2 €l A 4=(state parameter)$} A TA &, 183
DMT ZH&#EA49 #AAEZ Hrlslgdct. Baldi et al.(1986), Jamiolkowski and Robertson(1988),
Campanella and Robertson(1991) 52 CPT<} DMT Ao AAAAESE HESIT 2z i
AFAFolA wad Adddedd FAE Eefol] oigk A3t F2 HEFHASH, HTde= 4
(cementation), &2 °]¥(stress history), 183 FAFE Egro date] AE7F ofgk gAaked B
(calcareous sand)®] #t2Ado] EBetEW|E Aol WX = F3Fol g AF7F FAHJT wepr] 2 =
Lol A= ool thsl FHEstaa gho

¥ 1 UExd a2 dH 2 H8H9 (from Robertson 1986)
Field Screw —bsoilifl S —— Plate
Test method CPTU | DMT | vane SPT plate g_ load
pressure test
test test test
meter
Soil type A B A B C
Profile A A C B C B C C
Piezometric A C _ _ _ A _ _
pressure
Friction angle B B - B B A - C
Undrained _
shear strength B B A c B B B
Geotechnical Density B C - B B B - B
information Compressility C B - - C B - B
Rat(_e of A _ _ _ C A B C
consolidation
Permeability B - - - C B - C
Modulus B B - B A A A A
In situ stress C B C - C A - C
Stress history B B B C B A - B
Hard rock - - - - - - A B
Soft rock C C - C - C A A
Gravel - - - B - - A B
Ground
. Sand A A - A A B A B
conditions
Silt A A B B A A A A
Clay A A A C A A A A
Pear-organics A A B C A A A A

Note : A=high applicability, B=moderate applicability, C=limited applicability, —=not applicable.
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of MeZE 2 weof ¢kHS FAsl, ol Tl FHLF & =
ZA3kth, Marchetti(1980)+= DMT Z 2 RE olzglet 2 3719 dadEn g AFE AotstA).
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3.1.1 S=0|20] DMT Z=iof Ojxl= A
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et al.(2010)2 FiA 2 2AE AWAIEE ol &5te] A& FE9F 400kPaz7A 2] AafhEdE e #erd
H|=2~821 It AHoA 2AGAEgY g Eny X4 HstE S4IAHadE 2). A JHe
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Kpt= 24 7&ekel @7gle] mams A4e v, sehdgee] Kps debaulzh S7hstel weh 34
3 F7kakith BrEn] 2890 AR Kpe $9 AduEst A8 749 gee FidUAEe K
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19 2. ol e] CPT, DMTe " X% 93 (Lee et al. 2010)
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SHolge AdE Aute] WA S 2 S vATh Yoshimi et al. (1975)% 271 AHUEs &

oalel® Ma oS we maalael otEAo] AFAd A RA = dEAu 6u] o)A oo

At 3 Clayton et al.(1985)2 Alzo] AagLeo] AAdee S8fFo) SHEAZRL AILE
_Z,_
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Christophersen(1983)2 At E 9] ZAGA ST a4 WA T AAE 24 59 Zo] At
o 19 3(a) Bald1 et al.(1986)2] WAl o 2RE ZAE Ticino sand® ZAA|eo zEE 2

HEAFOME v g Aol

PuGTE

AHUEL NS B A2l A o 0% AEAAH B, APAARE EAGAY ozt
oF 70% FWFTE WFAZIL BaBAEU )5k LS At AR FAGUNI FAGEE B
AGASE WA A DA oG ABE 8 old ATANS QATcBaldi et al. 1988

Jamiolkowski et al. 1988).

M= 4q, : for gc < 10MPa
M=2q.+20 : for 10MPa < q. < 50MPa 5)
M=120MPa : for gqc > 50MPa

At npel o], dEtENH AP A= EpEFH 4 (D)9 2ol WIS WP ASFMpwr)E F
At 19 3(b)E Ticino sand® EpEHE FAHE Mpurs =489 Mo vl ZAzloltt, ArtdEA =
of A9 Mpur MuCH o 25% shasizbslglon, ShebaA g o 60% daB e 1y 3¢ 2
S2yE JlEe] AR Aol FHE wAAL ol st UAAFARIE AAAA R WYE
e A A4S e Hadhe + dedl dARAY =@ 29 39 ARk A% Awe] AW,
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S HoF
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; data from Baldi et al.(1986)
3.1.3 AIZE X|Hie] S80|™ FH

Holg 2 AHHE Aol AWMYE S A7 FE8E S S7HAZIAN, Al BN E S &
T TR HFS wdAT7] witel, #gA el detde SYelg Y IS FE FHEYY Tt
o Y = TH(Clayton et al. 1985; Jamiolkowski and Robertson 1988). whebA, x| Hke] A A E (A S
Agke] AgeE, = SHolgE Bristr] 91 WH S Shutoltt. Baldi et al.(1986)&
Ticino sand®} Hokksund sandoll thdt AW A|E Ao 7]zsle] 2] (6)7 o] CPTe ZAddA g
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(b) Jamiolkowski and Robertson (1988)
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(a) Uncemented sand (b) Cemented sand
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AAE R RN, F FAEARAES B2 (calcium carbonate, CaCOz)elth. 13 9% =] AFd¢k §
Aol A AFHS AFsALe] SEMEA Aol APAQ ik meel vpiriA 2 dx7F 43 @4
olar, 4 Wi} qHol 7FFER7F TEE Sl O]%T 5(2010)2 AF= AMAXA A QA
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—

29 9. AFAAL AEA

AH oz AAES] FUUETL FAEEE DehREvE ] FHSIAGI S5 wwel, o
Zo} HSEA Y A AA A o] AAE A (Jamiolkowski et al. 2003). ¥ 10(a)& B4FE 2
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Aga s w2 AFsirte] Arstd 9P EvEH A (Ey/ (o)) E YEHITE 94714, 0,/ A=
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