XEY Spring Eonfenence 2003 / Manch 27 ~22, 2003 / Daefon / Xonea

AFEXjHIORA] 448 xSol Chst MHEXCSEo Y

Preshear Influence for Liquefaction Resistance in Sand
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SYNOPSIS : Cyclic simple shear tests were performed to find out the effect of preshear on dynamic
strength of the sandy soil. Tests were performed for the specimens with 40% and 60% of relative
density, under three different effective vertical stress of 50, 100 and 200kPa. For 50 and 100kPa,
preshear ratios 0.00, 0.08, 0.12 and 0.16 were given, respectively. For low and high relative densities,
two different results are shown in dynamic tests. Under the dense conditions, the maximum shear
stress ratio(ry,./0,,) and the cyclic shear stress ratio(r,,/s,,) causing a certain shear strain increase
with augmenting preshear ratio(e). However, the maximum shear stress ratio and the cyclic shear
stress ratio increase or decrease with increasing preshear ratio under the loose conditions. Correction
factor(K,) for preshear increases at an early stage and then decreases with increasing preshear ratio
at loose condition and increase with increasing preshear ratio at dense condition. Correction factor
(K, w..) for preshear increases with the increasing preshear ratio irrespective of relative density, and
the value of has same behavior as K,
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Sew 4 Uk . 130] AN 2% A3 AFOE A5l TALAS B B ojzt B B4
SE(HYATESY) EF FAo] I vk ADatE WANY ol 2e NAAuseAS gL Wgoz o
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DeEe w9t b THE AYENA BEAFOR AT FEst Wl @ ATV Bash) AP
$o] ogsh Aol AL Ggol UF AFE 2T FA F P ATAB A3 9 AUk (Leest Seed,

1967; Yoshimi®} Oh-oka, 1975; Vaid$} Finn, 1979; Vaid®} Chern, 1983; ¥#.<£., 2000).

dutx o2 Sy ojigEle] APAES tigh AAtsl AT vl ATAlgol Golg AFA o A7t
FHE o)FH AFAHo g wEASHE AN g 24vt WE NRAYxRd oE vt opgt Auto] v
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ARl Agots AAADSYT FEFALLN, 1,00, 2 Aol Ak AAEFo) gl
do] EAA @i Hepd AAAESHE 0] Urk el A, W, FxE 2
Ao A4 e APARLYo] EASA B AP Ayl G FMAA W) F APIR$He| AL

SARE 2100 FEISEC 1 9F sbjel A2e Yoz duE ARe 2,
HRRESEN, 0502 A2/t dAARAGEo] Wkt BT WE-IANT NPV a=00]2
QR ATUGGo] WY Yo P WESAv) B ME wAAS K, = s
K — Liquefaction resistance CSR (Tcyr/a )} (a>0) )
* Liguefaction resistance CSR(r,,./0,,) (o =0)
o 71A, Toe | UEHAEEH
s AL
o, | FEFASY
o i AYABSH
APAGSENIL odul YHFAGHFEo] DAY Lo ARHESHEE AFHTEHY] a=00]3 A
HAGHG Go] A= Had HNADEHY A Qe HE BAAF, K, v, 2 39 T2 Zo] ZHET

_ Liquefaction resistance CSR (Taaa/Tvo) (@ > 0) (2)
M L iquefaction resistance CSR (Ty,,/0,,) (@ =0)

0:17]}\—1, TMIZI(_T +Tcyc ;]Eﬂ;xﬂ%o

APgAadgedo] Ast 3o mxe FFg Ui AFE 2 ¥ AFAES A3 8 HU Leed}
Seed(1969)= ¥HEAIEARPS g Ay APAGeHol Fristd AFge IR st ew, Yoshimist
Oh-oka(1975)= ZHIEXEHL F3 APAGSHo| Frstd sl AL a3t A Hsr) fivka 8
At} Vaidet Finn(1979) A& etgHo] ZFrtehd A3t Ago] Zrksitte 72437 faskA &on o
sl Agte AdaE, AgdgsE 2], A3t e FHod ngp APAGSEH Y EAjol vt TV E=

P dthe 2FE wEsaY =% R A4S AAsE dovitd Yad BEFEY|E o7t T o
23S wolm 9 orkVaid®t Chern, 1983; Yoshimi and Oh-oka, 1975) #& F&£S$Ho = W=
8-S HlthLee and Seed, 1967). ZejAIR oA agtoll whe A3l Aae] £ 93 Seed(1983)E K. <
ote] ABAAE YebR Bl 9o Rollins® Seed(1990) = Fig. 29 #o] 4#AA S JeIth Fig. 2914
Ak el Ag- Ay AESHo] gl At vls] AP o] L= Akl Agsl Aol A
Ehta, =% 2] A9 AYHGgEel uet HAgst Ao] A gt
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I
Slope Earth Dam Building

Fig. 1. Soil elements with initial shear stress(preshear) at element A
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Fig. 2. Initial static shear stress ratio vs. correction factor for sands at various relative density(Rollins

and Seed, 1990)

3. & #
3.1 AR R MESXN

B AFdMe QA st A RS #2080t 25 S3heta #2004 S3heko] oF 5%7t HEE @ A8
£ 7 Age AMESIAE A E AlE9] Q) BX¥ FAL Fig. 37 o QuBAMz 7|2 Ay o
Algo] B4l 422 Table 19 YeRAE Ao AR AEFANE Fo deddny 2 43 3y
ANEE AT BA o2 1966' Bjerrum¥ Landvad] 93] %Eo0l NGI #el9] DSSA(Direct Simple Shear
Apparatus) & 1997'd 7R3 FAo|th(Fig. 4). ©] A AXe= A8 Fo #shsles d48kE, Y, Adsls,
AERY S 4] EdamAd] o8 SA4E A57F AFEd AZHt dFe5d 335 S5 24-o]
Vet Az, £EREY o3 7181w motor control boxol &&) ZHATH AA A DA H(static shear test)S
AAAZGHAE Y dAGAAIH] e ol ZkZ wige) 2 58 2 & ok FHAEANH(cyclic
shear test)< Function generator?] A} W32 E/P (Electro/Pneumatic) ERAFAE 3 AZM 2 F
HE ¢4=3719 4EHe 24ste) Q3tE 209 viEEES 34D = YA §ok

-317-



3.2 Al 9UH

AZE Y o3l m7Ex2 FES AAT AEE 17} 15 Wr R (reinforced rubber membrane)st
of Z By Yol FFstA 18 F dAT Hot HEF FB2E thA Top cape 9 ol AT Fo|7t
242} 6.675cm, 1.70cme] FAIAE A3t 4 Fo AULEE 40% 9 60%71 S5 27] =18 A3z
o Wow AR AlRE Y itk AAstES 50kPa%t 100kPaz tdste] zhzh =3k FAA o =Y

k

@ FAA dhste] AR Hol e MARTELHTE 000, 0.08, 0.12, 0.162 7Hted YRAA g
EHBAGS AHE,

100 T

Fine content (<#200 seive) (%) 5 rr
Coefficient of uniformity, C, 2.22 ] 4
Coefficient of curvature, C, 0.94 —_ or ’
=
Effective size, D;o(mm) 0.090 ®
— . @ 6 F i
Effective size, Dy (mm) 0.130 =
Effective size, Dy (mm) 0.180 i I
. . o 40 F .
Effective size, Dy(mm) 0.200 £
Max. void ratio, e, 1.02 |
20 T
Min. void ratio, e,,;, 0.60 I
Specific gravity, G, 2.65 % .
0 L . 1 41 1 —t ' L1 1
Plasticity index, PI N.P. 0.01 00 0.05 04 02 05 1
USCS S.M. Particle diameter(mm)
Table 1. Physical properties of sand material Fig. 3. Grain size distribution

A W

Fig. 4. Cyclic simple shear testing system
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p capl A9l AES AHRHE APAYIR AHREE ol gl AaF
3 7ksRl S5 B ZES ws(control box)ol Sl3te] ASA FAHTh ARF AsFo| A §45)

A o] Wo] AXVNYEDAFA Y A 93k b Ao A Aol Ay} g Fetel AzAYs) "ok
dEol FrE AHY EHE JFoR st FFH S utE dedaAd S s 9ot gRo) £a¥W
FRET ERAXFA L FHUY EWLFAE FAA FR FHA TR FAA 8 AT A E o] &3t
FA A Ay ATSHS sHetch AAA A A3 (constant volume test)ollAE BB Slo] FAIAe] th Z
S GAIA FAANAFTT QWY ERALFA, AXEYH ZEE A2dog FAA Fol& dA&A FA5
A At FAA 7HEiAE e aE S F7IgS AU Alzdo® Aojdtt) wkEEFo] speiAHA s uk
B 3] doixe] dAate, Eske, AN, Ew Y vESF 3t HFH AFo g 2P A F
o dBAHE 7RG AalA ZhelAE 28 Wahe 5% Wstet ZrkBjerrum} Landva, 1966).

SAAE 3t APAGEH S It dAANADEATAD S APsld A&, FHeSH Y,
THANE 7} 3D 3ol diste] APdZE R diolHE dojuidch
AAAA BB AEAGAFHo| A Aoy AAstE= Uk oz 75%9 AT Fo] LIRS w2 As
on ol WHEAZAIGA ] 5% YAHXSUPE PG THVaid®} Sivathayalan, 1966). & A-FolAE
AP gHo] 09 H9v FHINEAIAEH E(cyclic shear strain)S APAEEHo] Oo] old A= H)
BT AEUE E(maximum permanent shear strain) 7.5%°) m& 4435l F22 AT

AUEE 40%9) &3 BEol MyAGSE) tist R AAS, K= Afdw-3En7 g2F 0,080 vjol A

T AgdGEEnrt $U18rE Uk 43S vl 00803l Me Baste 382 BAtKFig. 5.
CLL, CLH). Yoshimi®t Oh-oka(1975), Vaid9} Chern(1983)% =<=3%F HejolA] APHrgHo] -
AgAEgs BAGAT, K, 7 Zadvhe 299 fAkstt adedA L& =83 28, DE 3
F&7A-84 50 kPa, He 853283 100kPa & 9|v|3ic}
P FETZ Yol 50kPa, =8 Beje] A ANUYES dodle s viEISr 303Y o BY A
FAHSH Uit BAASTE AP ES Jodl=d Bagk vtE 34 103, 2038t} 6 24 JeldTHFig.
5 CLL). ¢E#&3-&4o] 100kPag]l =<3 2ol 39 dARYES doyied Ea3 v ggrt 303
o o FY HdAEgHo| g HAATE AyAdGSHEN] g 0080 AHEHES doy= FQF
HHE3l 103], 2030 o 23 016904 o] ZA Yebdek(Fig. 5, CLL). 18y Asda-ggo gk vy
IS oigh A faEs2-Egulo tste eSS of Madad-SEulod tig BAAS K, ..
S dogled 283 v F95% A Jelduk(Fig. 6, CLL,CLH).

o

FAEE 60%9 U3 BaoA MgAEgH U3 BAATE APAGeenrt S8 E JUGEF
2889 =)o) Augle] BAAS K, = Zrlsts 23S HAtKFig. 5 CDL, CDH). ¢4 &43229o)
50kPa?)

739 dAMYPES doT|=d FAg vhE I AdHgle] U APAGSHo) g nAATE 94
g o7l dad vE34 103, 203), 308Y o FARHA $7He RtKFig. 6, CDL). ¢4f&
FET2-gEo] 100kPa(CDH)R! 4 dAWNYES doy|vd HR3F w3571 303 A o $U Ayt
Holl gt BAATE APAEEHY] 0.08N = dARNIYES doy=d B v 103, 203K} o
21 01694+ ol A JeERdtHFig. 6). 28y ABAEgHol dig RAASFE Hda-gEd gk gdf
Fdsgnd dis) JehdS o AAda-gEnld] g RAAATK, v T YFRIES Jov=d o H
eS|t F45 34 JEhdoiFig. 6, CDL, CDH).
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Fig. 5. The relation of the correction factor, K,, with preshear ratio in loose or dense sand with
the different consolidation pressure
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Fig. 6. The relation of the correction factor, K, .., with preshear ratio in loose or dense sand

with the different consolidation pressure

sed weeld daAveae] wAAS K= ARG 0089 W THete] 245 o A Uehn
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KonewT TEUE] Go] Aol Auh. 248 ReolA AgAdgee] wagAF K A94a824 0.129)
3l me TEGHol 245 u A, JAdDGEHY 0120149 W FEdHel 245 ° A e,
Ko me™ TEHE G0 714 gl Aoz yeikith
@ TEEAA APAG-E Y RAAS, K= APADE3Hn] 008717 =& 2ot Y 2y BF
FAFSEAI g, A AT 0.08014Y o 2L st =& B o A K, .5 ©) B9} fARSL
S TEGHANM ABAEEH BAAT, K.v APAEEHY] 0120181 | =& Herh 20 2R
oo AR, AJAEEHY 012014809 off 22U 27t =& RYPRY ¥ AT K= ©] B59 FAS

o},

F4qteo] 50kPagl B THSANE HAATSAY Hlo] B2 wAATY WL AFAYEL Do)

ol Wew WEEse 27l e 2 WEE HolX YN, 740l 100kPagl F44Fo] PrHom 2
A% AAADSAY Hlo) B wAATe W AAABEH w7k o 10%0le] A =&T 2 3

F AR 6 & W RAgAT €k°l o #& Boln xUY 29 A4 2AATE o AA veidth 29
U ARAGEH e nizh 10%01dY B¢ Hel Ao woirt "
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& A7AME YA RS T Y B 4 BERIE A7 fistd NGIE deddr @71 o
&3te] U= 40%t 60%2] Al zﬂoﬂ sl FAFETEES 50kPa, 100kPa % 200kPaciy AHAIHE 3
A3, 7 izl dsl F 7448, %, 50kPa, 100kPastol A APAL-E3 e 17k 0.00, 0.08, 0.12, 0.16°]
HES st SANES AFBsto] Hat 2L d7ERE I

L AR E 40%9) =& 2ol AgAgeHd fd mAAF, K A8d4a82u7t gz 0.080 W) A
= A7t S7HEEF F7MekaL, 0.0801 3 ¢A = A%E Holn, FULE 60%e =L
oA APAEEHo e EAATE AYASSHu} IS dLFESEEH A7)0 Al
ol RAAF, K, & Tt B¢ 2tk
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E 9 aA e, K, .t TEEE 930l A9 gl A= YEHth
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