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Figure 1 Schematic diagram of frost heave test device
1.2 REAHE

LU J2 B4 A N A A R
IR B R

(1) % 5 8005 ot 36 L oE AT BRI i
TR B K ) BETE bR (0046 VR 45 IR ) A5
FAR T, I K £ T 58 07 ¥ A ofE
(GB/T 50123—1999) #4757,

(2) BEAT AP K 25 A5 i 000 H 9085 Jot 8 £ VR
AR S M R K K AR R 4 A,
HH 0.,50,100 200 kPa, > 545 3T Bl S B i
B, SR AR K B4 HE AT 7K o3 b 2 DLBE AU M T K %
RES R LAY RM KR 25, 4 B — B 1) A T R A
L VAR TR ) T, B AT A B K A A AR K R AR
VRAS 1 P v S I s 00 3L B AN K FR B AZ I | AT
FEXtH 0,50,100 200 kPa 7 k7K - % 2 38} o
B e R A ) 5 i B i A LA
1.3 WA#ERERAETE

AR v b X M A AR 2 3 2k B R
b R A ORHE T3 2 mm B B9 Tk 5
Bt T % E 1,40 g/em’ 4y 2R LR H A2

79.8 mm /& 130 mm (9T +#F; @ F £ FECE 7
HAMMEL N EZ 1 h BE KRR REAASHE
FIEL PN, 1 7K M B0 1 RN 2% 5 PR L 25 1 b, Bl S
B 12 h PLb iR TS A i R () it i g g
200 kPa HEAT 5L ) i 45 [ 45 (5 i K A i 2%
200 kPa) , il e R AR E IS (1 h N IHE &
A <0. 01 mm) , FEY)HI = B 100 mm 4,
1l B Y WL A 2 e o = SN2 W =2 s 1 e i
FESEAR Y PSR N B 2. 03 g/em’ KK 24% |
TR EE 98% VRE5IREE-0.21 C

NGRS e B R IR AL A A
RO AL IRAS It 2 B R AR AN K TR IR A | VS A A T
MRV 2 1 C K B AT HER, A —
BT RN 32 B A 4 LV T Y 2 4, B AT A B
i 03 ) A b K B R R A X R RE R AT 2R (0
50,100,200 kPa) ; fFiFETE R 2 1 C ¥ KA iR
JEP 2 -5 CHEAT B URES  ELLUREE 72 h 4531
R, R B f SR R E A KR R
&N

2 HEROWm

2.1 FRESEBPERESHTUIHN

VR A 0 o R R R i 4% R AR R R B
FEAAE , LA 100 kPa ki), B¢ [a] 4% o kb (5 253K
R0 R B ) BRI AL A A P 2 BT R (B -8 R iR
BEFF AR R ZE T 8 h) o AN ) fif 20 ™ 5 90 B i 2 +
T RE AR AL R0, AT R oA 4 AN B B D IR B B
(-8~0 h, LIFFLR VR 251 Ry 0 2 45) ; @I J i ik
TREBB(0~10 h) ; U FBE 2212 FEAR B Be (10 ~
42 h) ;@R ERE B (42~72 h)

3r —— PEIRFEE 90 mm
O @ | ® @ —— BERPEE 70 mm
i | —— PR RS0 mm

i —— BEARE R H30 mm
—— BEARERER 10 mm

1
1

|

1

1

1

|

|

|

|

|
e
T
1

1

/T

1
l
1
1
1
1
1
1
1
1
1
1
1
1
e
! 1
1 1 1 1 1 1y 1 1 1 ]
0 16 24 32 40 48 56 64 72
IR} [E]/h

2 100 kPa 757 T % B¢ I 72 4 6] B0 46 08 B #b 4%
Figure 2 Frost heave temperature curve at 100 kPa
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Figure 3 Temperature distribution curves with
different loads at 7 h and 72 h

A 3(a) ATAL, 7 h iR 25 R IR B 43 A B
=% NS A el O 187 @ S (TR S
BN RS | 43 A1 28 B for 280 Ky JE 2 ¢
F#a T A, X & R R R IR (10 ~
30 mm) FE T8 Sy, 32 ¥4 I U 5 ) K T A T
#(70~90 mm ) 3Z Wz Sty 52 W K, il B 5 T 19 o
FE . FL# 0 kPa 5 200 kPa £k 7EFEJEHS 10 mm
AR EE 22 AR E] 1.2 ¢, FRH RN L bl % a7 238
K, Fop AR AN 7K 53 A0 5 R0 AR B AR 38 n, R A
R IR G308/ | U BE T 5y TR B U] — A [ 3 B R AR
T2 DRIy A0 R TR T R R

WRFZET 72 h iRk R BRE BN 7
43, 4E 0.50 100,200 kPa fif 2% /E F T il BE 4 45 )5
Y 5k F) 118.7.111.0,106. 5.103. 6 mm, Hi
B 3(b) AT AL, FR 4 72 h i RE I B 40 A Bl 7 2k
B R B HRE (10~30 mm ) il B A8 A0 72 8 i/ )s o
#0(50 mm ) ZE Ak 22 S B/ THES (70 ~ 90 mm ) 15
ARG K i 2 U B T v B e TR i AR AR LR
T 100 mm 4k 0 kPa 5 50 kPa i & 22 5 ik %
0.5 °C . FEHJE I . 7R 45 w0 1A fr 276 ot T +
FEVRES (30 I 30 Tk 5 i o7 28 105 R T e T
P s YRGS R E AR iR TR, &
o BE AR U B SR O A R AR R AR T B A B

W URAS R B AE Lk R ep A ORI
FRRE A B ) e 2 B R VS IR B 4 A B ey
G T ARG 5 1A TR, ey 37 7 0B R VR ik B
JIN A% % i 5 W KU BE AR BE g BT R 4 A 2
R S, U I e B S e A TR O e O 2
SRR/ T T fr B A AE T R ISR IR 5 50 kPa
FEE BRI FNTCfr ] 45 10 R 45 & i 3 J e
WK & R R T84 AE 72 h B R IR AT R O ) R
EA K,

2.2 REEEARMBSW

2,21 AuadRPE@GLEAE

UREE BT R R 45 % 5 R Uk 22 ) A 4 ik
1, A — Va2 2R AR AN K, HAH
(7] Ao 1) A 4 L g 2 B 0 2 1 A0 1 DT O R 45 4 T
JE— AN FAT TR v A E T, KRR
Z g 1 U2 RS AL SERHR AR T AR IR
PRESIRIE (-0.21 C) .

AN TR 2 AE T #b 7K 8 I R 25 B ) 722 Ak O &R
W 4 Jros AN [6) i 84 HT R VR 435 4 1 v J3E K e
Bifi 5 &5 i (] AR AL S RN S fron . R 4.5 W]
AN TR A A A% 10 T R 45 5 T O ) kR
XEHEK AT .

H=a-5bln(t +c¢), (1)
K. abe AR BUE SR KA KH N
UREAS B  R SR R B  mm e WUREEIE R h, A
Z2WNE 1 Pim,

90.0

0 kPa
- = == 50kPa

80.0f
70.0
60.0
3500
L]
% 40.0
N
=
30.0
20.0

10.0

i 1) /h
B 4 fhkEBERL R AL # 2%

Figure 4 The curve of water quantity with time

and different loads
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Figure 6 Variation curve of height,freezing depth

andamount of frost heaving with different loads
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Figure 7 Frost heave displacement-time curve of

water supplement with different loads
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Influence of Load on Frost Heaving Characteristics of Remolded Silty Clay

YANG Ping, WANG Yanzi, DIAO Pengcheng

(School of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract; In the prediction and control of frost heave and thaw settlement, the effect of external load, espe-
cially large load, on inhibiting frost heave and the law of frost heave deformation are the key to predict and
control frost heave deformation. Through the frost heave test of remolded silty clay in the condition of water re-
plenishment, the influence and evolution law of different load levels on the frost heave characteristics of re-
molded silty clay were studied. The results showed that the cooling law of samples with different loads was sim-
ilar, which was mainly divided into four stages: constant temperature, rapid temperature drop, slow tempera-
ture drop and temperature stability. The overall performance was that the greater the load, the faster the tem-
perature drop. The development curves of freezing front with time with different loads showed a logarithmic
growth trend. With the increase of load, the development speed of freezing front in the early stage of freezing
was accelerated, and the development speed of front in the middle and late stages was slowed down. The
height of front position decreased with the increase of load. With the increase of load, the time when the initial
frost heaving amount appeared delayed, the time when the frost heaving amount reached stable development
shortened, the development rate of frost heaving amount decreased, and the frost heaving amount decreased.
The final frost heaving amount of soil sample without load was 6. 4 times that under 200 kPa. The frost heaving
ratio decreased exponentially with the increase of the overlying load, and the final frost heaving ratio of soil
samples with no load was 5. 6 times that under 200 kPa.

Keywords: load action; water replenishment; unidirectional freezing; water migration; frost heaving charac-
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