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Research on 1D secondary consolidation characteristics of compacted loess

L 12 .1 . 1
ZHANG Wei-bing ~, XIE Yong-li', YANG Xiao-hua
(1. Key Laboratory for Special Area Highway Engineering of Ministry of Education, Chang’an University, Xi’an 710064, China;

2. Institute of Civil Engineering and Water Conservancy, Ningxia University, Yingchuan 750021, China)

Abstract: Based on a series of 1D consolidation tests, the characteristics of secondary consolidation of compacted loess were
studied and the influence of consolidation pressure, consolidation time, compression index and overload ratio on the coefficient
of secondary consolidation was analyzed. It was indicated that with the variation of consolidation pressure, the coefficient of
secondary consolidation altered regularly with the variation of stress condations. In normal consolidation state the coefficient
remained approximately a constant value. But when the soil had been preloaded, the coefficient would change with the overload
ratio and its duration time. Also, under normal consolidation circumstance, there was a significant correlativity between the
coefficient of secondary consolidation and the compression index which would be scarcely influenced by overload ratio and its
duration time.
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Table 1 Physicol mechanical parameters of natural loess

. RATE  THk - R Wi W RS
= Bk Y i A 5 2 .
Wi wkEs S emy  WE LB o p P i
Qs 22.45 18.1 15.09 2.71 0.764 79.07 27.5 16.67 10.83
Q, 15.65 19.7 16.89 2.71 0.574 33.01 29.0 17.51 11.49
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Fig. 2 Consolidation curves of normally consolidated
compacted-loess
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Table 2 Results of secondary consolidation for normally

consolidated compacted-loess (10%)
p/kPa 50 100 200 400 800 T
NC-1 0.35 0.30 0.26 0.23 0.24 0.276
NC-2 0.32  0.28 0.25 0.23 0.22 0.265
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Table 3 Results of secondary consolidation for preloaded

compacted-loess (10%)

plkPa 400 50 100 200 400 800
PC-1 0.25 0.11 0.12 0.13 0.19 0.25
PC-2 0.23 0.08 0.09 0.11 0.16 0.20
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Fig. 3 Relationship between consolidation pressure p and C, for

normally consolidated compacted- loess
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Fig. 4 Relationship between condition pressure p and C, for

preloaded compacted —loess
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Fig. 5 Relationship between overload ratio 7 and C, for preloaded
compacted loess
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Table 4 Relationship between of secondary consolidation and

compression index

. [.ﬁﬁ'% Cn Cc C;l"r Cc
NC-1 0.00276 0.1231 0.0224
NC-2 0.00265 0.1192 0.0212
JIB-1 0.00250 0.1121 0.0223
JB-2 0.00254 0.1129 0.0225

0.00280 —
0.00275 -
2 0.00270 -
§ 0.00265 |-
0.00260 |-
0.00255 -
0.00250 |-
0.110 011 0120 0125

PR
E6 C-C. X%
Fig. 6 Relationship between C, and C,

2.4 M tE R AnEAT 8 xRk Bl R C, R

WEFCE, 7EM 45850, ndktt A plp LA
B BRI ) A r PRGBS S W H 4 th Ze R JEAR, A
5 0 3 [ 45 R 8 C, A8 i HL H Ry O% 11 5 5 1 R %
XU 458 TS w7 R D o DRI, A7 B
IO IR I 45 R AL C 158 . Stk 43 SR TITA -+
JB-1 Fl JB-2 SRHln Rk 7y % IB-1 4% 50, 200,
400, 600, 800 kPa [¥IMF IN#%, & 2 far 24 I ) 1)
24 h; JB-2 %/ 50 kPa F[445 24 h, 100 kPa F[445 3
d, 200 kPa F[H %% 15d, 400 kPa F[# %5 400 min, 800
kPa F[il45 24 he #ulIA 20 CEHMWE 5, 6
Fime WK S HarE i, eI AR R R,
JUE AR LA, H C AR IA S, e
UAE IEH [ G 500 T s gk tex) s s 1 C LT



768 o

2007 4

BATHEW . NHE 6 Fiy {EAplp=11F, JLE g

AR, Co AR g (. IX MR WIEIE

WA OUT AR NN )X C, 1 5% ma L5
25 LHIB-1 ERRMELTH C &

Table 5 C, values with different loading ratios for sample JB-1

fr/kPa  ERLE Aplp  GEERAEHIEEM CfH
50 24 0.0028
200 3 24 0.0025
400 I 24 0.0023
600 0.5 24 0.0024
800 0.33 24 0.0025
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Table 6 C, values with different loading durations for sample JB-2

T4 /kPa INAELE A plp T3] I i) C, i
50 1 24h 0.0028
100 1 3d 0.0025
200 1 15d 0.0023
400 1 400min 0.0027
800 1 24h 0.0024
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