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Dynamic Properties of Cement-improved Argillite-slate

Coarse-grained Soil under Drying-wetting Cycles
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(1.School of Civil Engineering, Central South University,Changsha 410075, China;
2.College of Civil Engineering and Architecture, Hunan Institute of Science and Technology, Yueyang 414006, China)

Abstract: In order to examine the influences of drying-wetting cycle on stability of cement-improved
argillite-slate coarse-grained soil under dynamic loading, large-scale dynamic triaxial compression test on
the soil at the standard curing age of 28 days was carried out. The mechanical characteristics parameters of
improved soil, such as the change of dynamic elastic modulus, damping ratio and dynamic stress compres-
sive strength with the drying-wetting cycles were studied by the tests. The influences of confining pressure
on the dynamic properties under drying-wetting cycles were analyzed,and the influence mechanism of dr-
ying-wetting cycle was also discussed. The results indicate that: 1) Both the maximum dynamic elastic
modulus and dynamic compressive strength decay with the drying-wetting cycles until they are tending to
be stable.2) The maximum damping ratio increases with the drying-wetting cycles until it reaches stable
value.3) Under the drying-wetting cycles, the attenuations of the dynamic elastic modulus and dynamic
compressive strength of the improved soil decrease with the increase of confining pressure, while the incre-
ment of the damping ratio decreases with the increase of confining pressure.
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Fig.1 Gradation curve of argillite-slate

coarse-grained soil
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elastic modulus and the drying-wetting cycles
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different confining pressures
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under different confining pressures

IR AN 4 672 ygi/NE 3 498 M\ 5 324 Wl/NE
4201 FIMN 6 759 W/NE 5 987, 4y BN 1 274,
1 1231 772 AU/ NI BE 450k 27.3%,21.1 % il
1142677 L Fifi 5 Bl 48 K5 ol B 4 1 e IR e oK i T
TRAIG PR YRR i i/ ) 1 8 52 ¥ sk /)~ » R i 2 [
FEIG A 1R AE PR B3 B2 A 52 e 9 /).

3 FiRTEIMERZIIIEERTT

TR ARG R I R SR R KRB T £
Y/ RN N R e o -R L PR AR R (P U =]
P96 SRR Y A B 2 . - 0K % T B K Y
RE 7 , A T e K W R AR 2 N K i
R IR FHE AR AR BB 0 P BORL 22 [ T8 Ui
K 5 2 3X 887K 3 J2 AT DA B i K 3
J2 s [RIEEK 43 2 A ZE 87 1) & M2 ), T8 )4
PIEBIZ R K 2 3 BT 3 9 0 B ik 2k kit
R B AR CE K R R Y B R
S PR SR KPR R IR 1 T2 8 9 b B 52 A R K
PEFRZ IR B 5 s PRI A IR 22 s S U A R i U8 Ay 55
A5 DRI A 58 WA 5 v IO B PE 1 5 ek B TR AR
FRRE IR AR, an R K £ 5. LR, 4 1 Y EBFL B %
R BRI KRS 5y o R RURE ] LB ) A
TF1] () 235 25 7K IS T G 5% 6 /K A Ak )N, £
TRREANZS ) R AR R I I FlSc 4 491 GropELAs: -+ 55 4
SCREG Y R R A B L, B EES AR
BE LR A W A S SR K b e A R
AR 0, B, TG ER T A A
HUARL A A IR FRUAR Ak B AR AN AN i ik + 8 25, (R A
AEANTT 2.

MRYESCEk (13 ], BEALRE T KR £ +
AU 00 i 5 7K 0 B M W O 6 2 ] s - AR 1) L Bt
HIE A TR AR S, & R B T — 8 1 W 25 4% 4
YERT BB T 7K U8 4 2R 44, X R A 2504 i - b -
WIRURE 1Y R T A R A 2 A ot 2k A AR B SCiR (3]
ShR TR K YE R R A K Je B i A — A 2
I 1026 K U B (A /K e Je 45 AR AR X 5
GBS A3 AE AR P R IR RSO 1) 7K 8
Rt 755 B — Se R A7 7K e % e JE2 B 3 R o —
SEERA 7K U B 5 B R I B4, B E A kL
(D ARl K e B e 28 25 JE B K e R 38 ) 2L
FH 7K UE SN 7K e 358 e £ 22 118 AL 1T 1% 58 B85 0 o
PRI 7K U i R V8 o Al 2 LR+ i S s 2 5l b & AR
AR KA T 46 550 K AR TR A 0B CED 1Y



112 R 72 4R CA SRR RO

2017 4

HAR T 48 S IR R 28 T8 b 9K 32 B UK Je B SR 4
Hey s B A BIR ). 24 728 B 77 A 14 I i K 0 B A
Hay iR HE I o o 72 JBE 45 B A 2 iU B L I HLBE T
TEEAUIICA AN W3 I o A . 45 1R 5 L A
AR TR 1 — 22 3K X AR R S AR 2 AN
AR L i K TR B R B B SR R . A
TS B R i 12T A Tk e B e
HAg—E e, H 4 & Ak Oy A 2 JOv Y
B IURE S R e — 5 B DRI TR AR 2R T 2
R B A ZRAR I 38 1) — i 7R R I A AR M 4k S5 A
JE& BN HIRAGER ) 25 A0 L A PR A

AT DL A TR R AR PR AT o ) A A
Fa B P — R L BB » DA T (45 2 R 4 ) M A
SR L B 7 A — S R R 3 . T AR SCRY I 3R Bl
IR AE T IRAG PR RE Al L AEAT B DRI T o 5 D
TR B A Sl 5 R A 8 A 2y 5t B8 T 3 0 30 U K0
PIINORE AN | I S C N R o e
Bl 6 rhafi A A AL ML BT 7. 1 AR 2 AL e 2
BB 2 R W) v 0K, 1) 4 23l 01 07 3 L 8 T 1) A 4
ZW B A R R G 0 B R TR AE PR IR
RO 80BN B A AL S A AR R R
i 2 T . T 2Rl RO BELE HOBOR.
TG R A X A A 0 A A B R A R
U TR IR F T A 00 % i A R . A
1T BELJE LU 438 o 2 A5 BR Y. X A A2 R LA 4] 3
TS Frs.

T2 THRAG AR 2GR 3 S /E R
P BRI+ e 9 A T T JRE D L 650 IR W 5 0K 9 I
SRR B A B R BB R A
(e S Rl E A R R G 3 87 NS U e R
PR FITE BB B A s g 38 R0 i 52 114 2 0 W 32
SR » P 280 0 7 1 I W 8 2 i/ » B Bl
A A0 30 56 52 1) il AR BELJE L 1% 96 i 2
BN FRBL R AN ET 4 P 5 FIEL 7 B,

4 #ig

IBEFE T IRAE P TR 2K I8 2 R 98 i A f
KR sh AR e A ST T SRR TR S %
- TIRAR PRI A 1 AR AR T Xk R AT
RIS =Bl s 41X . 308 3 8 F 5 IR AR B
Xof - i S SR AL R BELJE FL DL K Bl 5 RE S R 5 0
IR AR TR PR T RS2 AL A3 2] DU £

B

DA 2 ke ) A 3h 73 1R BOR 21— 2 19 %
A . B TR AP FH ORI 2 B - 3 sk
PSR Bl 500 L S5 1 A P S Dk (E il ) — i PR S
Bt T A5 - M1 BELJE e WA B 3 hin - {538 o 2]
— e A WE T ARE. I, TR AR A
KTk KRR A 1 B R e T A

2) Bl He X i W 3l 0 P o) T A0 B 80O A
A S g B A BT TR AR R A N
(s LB . TR IR AR - B RO, s )
AR R R Bl S A R A1 20 5 11 . Dl i 32 ) B
IRBHJE HE A3 o e e/

S 3k

(1] % 25T BTARCE VE 8 i %08 4 4R B B R L 2

R TR IR A AT [T ] A #% . 2008(6) : 116—118.
AN Aijun. The chemical improvement method test of fully-in-
tensely weathered argillite-slate soil applied in subgrade of rail-
way passenger special line[ ] ]. Highway, 2008 (6): 116 —118.
(In Chinese)

(2] #2AL, e L. A WAL U Ak A RS R 19 = IR AT 5
(]8R R, 2010(D) ; 122124,

LI Dongli, NIE Zhihong. Test of fully weathered argillite-slate
soil improved[ J ].Railway Engineering,2010(1); 122—124.(In
Chinese)

[3] FEae, & B3 TR e T BOK Ve R 5 B 2 pd pL 3

FIRFEE L) ], o E kI AR 2% . 2006, 27(5) : 23— 25.
WANG Jianhua, GAO Yugin. Study on the strength
degradation mechanism of cement-soils resulting from dry-wet
cycles[]]. China Railway Science, 2006, 27 (5); 23 — 25. (In
Chinese)

(4] wh)eh, ALIEZE, BRI, 55 TIRAE 3R GGBS+MeO B R #

Fam R R R g () 1A - TR 4R, 2013,35(S1) : 134
—139.
BO Yulin, DU Yanjun, WEI Mingli,et al.Effect of wetting-dr-
ying cycles on strength properties of ground granulated blast-
furnace slag and magnesium oxide-stabilized soft clay []].Chi-
nese Journal of Geotechnical Engineering,2013,35(S1): 134—
139. (In Chinese)

(5] BAE SR8 R e A7 1 A0 T MK 0 TR A0 B ik 46 12 T2

Denim A8 A A [T . A & T/ 2% 4. 2006, 28 (11): 1936
—1941.
YANG Heping. ZHANG Rui, ZHENG Jianlong. Variation of
deformation and strength of expansive soil during cyclic
wetting and drying under loading condition[ J].Chinese Journal
of Geotechnical Engineering, 2006, 28 (11): 1936 — 1941. (In
Chinese)

(6] ZFE. S, e, 5 TR ER T 5 s 2K U B K ik
A3 Rt IR A AT L) ] BRI A5, 2016 (6) : 99—103.

LI Xing, CHENG Qiangong, ZHANG Jincun, et al. Experi-

mental study on dynamic performance of cement-improved ex-



%9

WRARSR &S« TRRABERE AT T /K Y slic R Y Soder doR: - 3l J etk

113

[7]

(8]

[9]

[10]

[11]

[12]

pansive soil in high speed railway subgrade in wettingdrying
cycles[ J]. Railway Engineering, , 2016 (6): 99— 103. (In Chi-
nese)

BYRAE AL B o PR 5 B e i o L) ). £ T
i, 2010,24(3) . 84—87.

JIA Houhua.Experimental research on unconfined compressive
strength for chemical-improved soil [ ] ]. Soil Engineering and
Foundation, 2010,24(3) ; 84—87.(In Chinese)

)" PR K IR -1 3h St IR g s LT ). 8 A 2 5 TR
#4R,2003,22(7) ;1156 —1160.

YANG Guangging. Study of dynamic performance of cement-
improved soil[ J].Chinese Journal of Rock Mechanics and Engi-
neering,2003,22(7):1156—1160. (In Chinese)

PR HE TR SR 2 B 25 JEORLURE J3E 1) 280 M -2 M o T g 24
RIS L) . 01 R 2 2 4 TRER 2 R, 2015, 47 (4) 22
—30.

CHEN Junhua, ZHANG Jiasheng. LI Jian. Experimental
research on mechanical characteristics of cohesive soil-
structure interface by considering its roughness[J].Journal of
Sichuan University: Engineering Science Edition,2015,47(4)
22—30.(In Chinese)

R TR GRAE B 2 i TRTRELARS 32 %o 41 80 VR 42 fo 1
BT L) ] i R 2R BRI, 2016, 47(5)
1682—1688.

CHEN Junhua, ZHANG Jiasheng, LI Jian. Influence of
interface roughness on mechanical properties of red clay-con-
crete interface[ J ].Journal of Central South University: Science
and Technology,2016,47(5): 1682—1688.(In Chinese)
FRIER . FEIL T s O BRI ot e ke L) 1.5 A
25 T 247, 2006, 25(S2) ; 4026— 4033,

CHEN Zhengfa, YU Yuzhen. A review on development of
geotechnical dynamic centrifugal model test [ J ]. Chinese
Journal of Rock Mechanics and Engineering, 2006, 25 (S2)
4026—4033. (In Chinese)

WM SR AR A5 TR AT RD /DN R A2 BY YA i LR
RS e X R B B 5T L ). 4+ TR AR, 2013, 35 (12)
2283—2289.

DONG Quanyang ., CAI Yuangiang, XU Changjie, et al. Meas-
urement of small-strain shear modulus G max of dry and satu-
rated sands by bender element and resonant column tests[ ] ].
Chinese Journal of Geotechnical Engineering, 2013, 35 (12):
2283—2289. (In Chinese)

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

BUHLIE AT A HO B, 45 202 V8 A B R e PR B
V] 5 A J15 5 TR, 2013,32(2) : 425—432,

ZHU Yanbo, YU Hongming, YANG Yanxia, et al.Indoor ex-
perimental research on characteristics of improved red-
mudstone[ ] ]. Chinese Journal of Rock Mechanics and Engi-
neering,2013,32(2); 425—432.(In Chinese)

CHEN Leqiu, ZHANG Jiasheng,CHEN Junhua,et al. A study
on improving-by-cement the mechanical characteristics of ar-
gillaceous slate coarse-grained soil[ ] . International Journal of
Simulation Systems., Science & Technology,2016,17(48): 16.
1—16.6.

CHEN Leqiu, ZHANG Jiasheng, CHEN Junhua, ez al.Dynamic
characteristic test of argillite-slate gravel cement-improved
subgrade soil[ ] ]. International Journal of Simulation Systems,
Science &. Technology,2016,17(46):59.1—59.9

CHEN Leqiu, CHEN Junhua, ZHANG Jiasheng, et al.Rese-
arch on the characteristics of dynamic strength and cumulative
deformation of cement-improved argillaceous-slate coarse-
grained soil for filling subgrade[ J].Journal of Residuals Science
&. Technology,2016,13(9): 57.1—57.8.

CHEN Leqiu, CHEN Junhua, ZHANG Jiasheng, et al.Rese-
arch on mechanics characteristics of cement-improved argillite-
derived coarse-grained soil under drying-wetting cycles [ J .
Journal of Residuals Science &. Technology,2016,13(9); 6.1
—6.12.

TR RLR. T IRAE R BN S8 F 9 BUR B s [ ]
I R 22 - FARAANR, 2014, 41(3) : 26— 30.

ZHANG Liming, YU Hongfa. Influence of dry-wet cycles on
chloride diffusion coefficient [ ] .Journal of Hunan University:
Natural Sciences,2014,41(3): 26—30.(In Chinese)

SR, RE A E I = 55, i B DAL 1 508 31 1 280
gL ] ] Bl RS TR AR, 2014, 11(2) : 7683,
DENG Guodong, ZHANG Jiasheng, WANG Qiyun, et al.Ex-
perimental research on dynamic parameters of high-speed rail-
way coarse-grained padding[ ] ].Journal of Railway Science and
Engineering,2014,11(2): 76—283.(In Chinese)

WS BT VA B K B O AL 52 L) . [R5 K2 24 ik
FSRFFF R, 2007, 35(7) ; 866—870.

HUANG Hongwei, CHE Ping. Research on micro-mechanism
of softening and argillitization of mudstone [ J |. Journal of
Tongji University: Natural Science, 2007, 35(7): 866 — 870.
(In Chinese)



	2017年9期正文_部分107
	2017年9期正文_部分108
	2017年9期正文_部分109
	2017年9期正文_部分110
	2017年9期正文_部分111
	2017年9期正文_部分112
	2017年9期正文_部分113

