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Cement Fixing Agent Method for Preventing Liquefaction
of Saturated Silty Sand Deposit
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(13) Control cylinder
(14)Pressure gauge
(15)¥ater tank
(16)Burette

(1)Specimen
(2)Perspex cylinder
(3)Load cell

(4)Air cylinder

(5)Electric dial gauge
(6)Pressure gauge
(7)Cyclic loading apparatus

(17)Regulator
(18)Pressure gauge
(19)Amplifier

(8)Regulator
(9)Compressor
(10)Pressure gauge
(11)Water tank
(12)Pore water pressure
transducer

(20)Manoneter
(21)Valve

(22)Vacuum pump
(23)Recorder
(24)Personal computer

Fig. 1 Cyclic triaxial test apparatus
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Table 1 Physical properties of sample

Silty sand(1) |Silty sand(2) |Toyoura sand
Gy 2.135 2.430 2.642
Ue 13.1 17.2 1.2
Dso (mm) 0.10 0.017 0.21
Dinax (mm) 2.00 2.00 0.84
v (%) 34.3 29.2 NP
we (%) NP 26.5 NP
le NP 2.1 NP
€max 1.625 1.518 0. 941
€min 0.909 0. 852 0. 643
Feray (%) 5.8 9.0 0
FC__ (%) 43.8 51.17 0
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Fig. 2 Grain size distribution curve of sample
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Fig. 3 An example of collected sample

—_ 84:._



A Y N ERRERAERT R

4. KBRSk

RS L MEW A IR O HETES Lic, 4.
Rk AT E— 7 — ICETER OB E AN . £
CHEB LGNS 2WFEIZ EHTEI AT - T Ik
[EIT =270 TAUIHEREDE A » F2RNL. +45
IR Ufce . KPR FikEH TV FICEE L
RGOk Az 7c Ul I L 20 — 7PN B 2k ob . B
#95. Ocm 8 X491 2em D R ik 2 (E 8L Uoc

AEHCHT A A Y POBEREDRTE LA Y

FOEINERCCIE L 0% 1. 0%.2. 0%.4. 0% 4B & Uiz,
c=0%DEERRIE 2 A v P AEINA T DO ke Bk
T5,

Z D ML 0 350=14TkPa . HEu,=49kPad i b BH
BRI 0 50=98kPaZ HAAICEM &8 THEEZIT -
720 RFEBRICH O T I TOURBURD BT ARE (B
130. 96LL ETH -7 o EHRFEICOE 61FHE . 15 . TH
OIMITEZ T,

JESEHE T B S TIRIE— DR URiZEISH &
PRI (B & & THRIMESERR 21T - o vV MER
(DOBEITE . HEOBIEN A U EREOE L
Bz 5 2200 E kR 5 & T o RERERICII G R
BIVEN ST D H U T — AR AT L F o kL
T-OMEZ R TBFHIMEIC L > TR Lic, —J7.
Db MEWQ) OB o AR B EE T A B O WiZE S
FZ T EERZT - THUE LY AMHRTTE kb 7z,

5. EREERBLUBE

Figs. 4(a) (M3 EhZh il MVER(DB LU IV
MR (IZe=1%DE A v baEFEINL . t=1HHE®R %
1T = 7R D IR L EBR D SRR IEE 2 7R T T D
PSR D B R AT T & 7 1310 3kN/m* TH 5,

Fig. 4(a)D )l MEW (D DOHEITIE L R LilzEis
F0 e OIWHIZE SO T B e (T LBk
EIN U TR UE#n, =20 O B o Bk bic 27z
WIENE DT 2 EXb5 o B0 3 Al ik
i e 1o=0%DIRF & B U7z o BRI BUKE I BBUK
FEL(u/ 0 o ICBBE L T0.98TH B, 75k TDER
AT UTCIED ¢ pld#915. 0% TH 5 o

b MERPCDIIERS L2005 8% EE N T AT2HIT
FIBUKIEDS e 0 L5 U T b BT Rs 25 0 e

Silty sand(1) (7 4=10. 3kN/m®)

o’ s0=98kPa
04/20 30%0.17, =20
10 e (ten)
1
RS o
€ Al
W - - ! *
10;.« e} = R e E e
Axial strain (com)
b b e S - (com)
S0_ | |
i~ . ) AM_
; I~ - v — —_ N .-.. R - j'
50~ 10sec (ten)
Shear stressJ—J—' —
00 —- A
1 il
= - i
B . X \ E —
0 “m J L

Pore water pressure

Fig. 4(a) Triaxial test record of silty sand
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Fig. 4(b) Typical test record of silty sand(l) of c=1.0% and

t=24hr
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Fig. 5 Relation between 04/20’ 50 and n,
(Silty sand(1))
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Table 2 Water content and dry unit weight of
silty sand(l) with required amount
of cement after consolidation

Cement Water Dry unit
content | content |weight
c(%) w (%) 7 o (kN/m®)
0.0 47.0 10.3
1.0 45.6 10. 4
2.0 45.2 10. 8
4.0 44.3 10. 9
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Fig. 6 Relation between o0 4/20" 50 and n,
(Silty sand(2))
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Fig. 8 Relation between q, and consolidation time t
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Fig. 7 Typical test record of silty sand(2) of c¢=2.0% and t=24hr
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Photo.1 Soil structure of silty sand(1)
of c¢=4% and t=24hr
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Photo.2 Soil structure of silty sand(1)
of c=4% and t=24hr (X 10, 000)

B U CaEUHERRO ERF T MY A MiTk
> TZRITHNICEF UTREL IR FENTER S h
BIDTHAHY o ZHICLDBEORE ZOHE LY
WIS ZZT The A v MR LYV NEIC
BOTHOEEMMNE CEEC D BBUKENMFZLEAL
FFERTICHIENA U0,

6. F&H

fF SV N RO BRI T B S S B s
& LT Ay MREEME N7 22 A 21T
M 5 Ty TOFZEIT DO T OEREN B 215
LI EEANE UTHIRILERZIT - 7,

ERIZE > THONTHRIEBRO LI IZEEDH LN
Bo AV NREEMAE VL NEWIZH UCEELT
fEMTIEINA . —BHE®RT 22 & T MVEBICIE
WA B G A Ua 7B, Ecke A v P RE
EHOHEMRZHML . FREFRMEECTSHIID
NTEA » FEEMN U 2L MEROEE U ABHE
HUZ s 03ind % o 2 OFERIZ LR F0 FE B IR
ICHERD £ A v MKFIDSE R E N . OO R T
Bz MY oA ML TRt aahs l &
TS LT RHENERI N b cnEEZL NS,

BRIz 28R & £ DR R OB % FAn - TR 7o P

WA &l

Lm

Photo. 3 Soil structure of silty sand(1)
of c=4% and t=24hr (X 10, 000)
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Photo. 4 Soil structure of silty sand(1)
of ¢=4% and t=24hr (X4, 500)
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