¥39% H10H
2017 4

# + 1T
10H i
DOI: 10.11779/CJGE201710006

27,

ook
Chinese Journal of Geotechnical Engineering

Vol. 39 No. 10

ETMEN DR FENS RS

(1. g RYA

Hifhit s

2Rt (EH
HEE

j_]‘l % 1, 2, 3,
% SR T RE SR #8 R S2e
3.3

@ ;Iﬂ-uz,zx, /:H:,J_,,__,l 2, 4
=, LI M 210098; 2
TR BRI 5 3 T TRERT 7T T

LHEE L TREER TR O G
L7 AL 210098; 4. J[ifg K52 1 TRERF 2= 50
O EFInEN R, SR ST R AT T DIUKYE S ARSI A A R RS
l][]o ﬁ%néulb%%
@Aﬁﬁi%ﬁﬁ%ﬁ%ﬂﬁh$

VL m Rt 210098
VL7 B 210098)
HWIRERR LI 75
T ARE AT, BRSE T AR SR 2R AR T TR, IO TR TR S AR A L AR e A E R A
LA RN IE S SR T A BSFIAME  AnE AR e R 3 AN FRRR A,
B HICRE J52 5 0 T R 7 A BE DRI MG K5 B T I R g 1k &

CEMARIRES: A

[ — R 73R 3
KA IR AR L RN RS ORI TR SRR
AL

HIREANE BT, IE

WA IR AR 0 57 A an IR BUE S 0 A B T AR AR LR 57 5 ar RS, 3R W 55 2 A A0 B0 i
IS 7 7 356 ik o 5 ﬁﬁTEa$%fW¢%Fw@@A?ﬁiM¥ﬂﬁ%Tm%ﬁnw
hE 5SS TU525 XERS

: 1000 - 4548(2017)10 -1793 - 07
TEHEN: X T84 - ), F, mIAEE, B, ZENEE SHMMEERE S HUGHT T E-mail: liuxin100@hhu.edu.cn.

LIU Xin"*?, GAN Liang-qin

Experimental study on service life of foamed mixture lightweight soil
based on method of accelerated stress tests

1,2,4
SHENG Ke"~", HONG Bao-ning
(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing 210098, China.

2. Jiangsu Research Center for Geotechnical Engineering Technology, Hohai University, Nanjing 210098, China; 3. Tunnel and
Nanjing 210098, China)

Underground Engineering Institute, Hohai University, Nanjing 210098, China; 4. Geotechnical Research Institute, Hohai University

Abstract: Based on the method of accelerated stress tests, the characteristics and distribution of fatigue life of foamed mixture

lightweight soil (FMLS) which consists of cement, water and bubble are analyzed with the help of probability and statistics
theory. The linear fatigue equation for FMLS is established based on a series of unbiased estimations. At the same time, the

service life of FMLS under normal traffic load is predicted. The research results indicate that the fatigue life of FMLS under

identical traffic load is considered to have small discreteness according to the three indices of average value, standard deviation

0 3

the fatigue equation. Finally, the average service life of FMLS under normal traffic load is predicted to be about 73 years

it

and variable coefficient, but the discrete degree increases with the increase of the accelerated stress. The results of linear

regression indicate that the fatigue life of FMLS obeys the lognormal distribution. The fatigue life equation for FMLS is
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established, and the logarithm of fatigue life of FMLS proves to decrease with the increase of the accelerated stress according to
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TR SR KV E N A R RIEH N+ 2 & 8Ke
R, R NN EMAR, PH AR 7.5~9.0, Wik
N 140, FER G TSR, AR T
i AL, IR 1. FIRERAEMKTE (KR
AR B TREEORIREY (CII/T 177—2012) 12,
c ) (4 K e SB35 FE A 1750 (£50) kg/m?, @it 1000
mL B FEMIBEM AT 2000 g B FE ) B FRRAREUT 2511
IR ToMIFR YT 58K KU A= I
T HIRERIGHL (CSS-44050) , M#EHEE N 2 kN/s.

FIC A EER KPR RIK T R R BCRAS (815
IKRH AT EHBRRIERL, TESRE KU 2K 1 [F]
W BCIT IR RS 20 1 1 40 1 & e i s /K U
RIBHUR L RGBS AR LT I K Ve 2R
SPEPEEE 5 min, WEZE. X2 E RS
REE B EHEAN 100 mmX 100 mmX 100 mm 754
BiRH, ERMAEGHRGEET 20 (£2) CHEIE
AT IR FRY 24 h IS IRUBE, RN AR AR S0
FEERE E R IRy 3 HER A, &
fIt 5 2H, B 3 A, a5 A BAPFFENLE 1 AT
oA PR TR 58 RS, PURSREIAE] 1 (£2) MPa
M. Zbrille 15 M, 13 MR PER
JETE 0.8~1 MPa Z [H], 2 MRIRTE 1~1.2 MPa Z [H].
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Table 1 Mix proportion design of lightweight soil mixed with bubble

IBIRAH5  T MORHE AR

IKIRIE TR

28 d PUERSE K K MO 5 BT K72 K IKVB IRV 2
/MPa ARl -~ /L /(kg'm>) ARl -~ /(kg'm>)
/(kg'm~) /(kg'm~) /(kg'm~) /(kg'm~)
1.0 500 293.4 500 900 1109.2 650.9 1760.1
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TR ARFRUE) JTGB01—2014) MKy AHH 56 2SR UL
ST Aa#g- 1 9%, L=13 m, Q=550 kN, £&it%5 B=5.2 m.
BAHRE AN (1) AT ¢=16.27 kPa, UG5
TN 18 17 kPas X TESTHESHE, N T 5,
RN 1 m, fai38 /78 25 kPa. RIEILA T (R
TR G TS TR AMAE CI/T177—2012),
B BRI KIE L S N 15 m, ASCHTHIE IR
+ 28 d ISR EE N 7.8 kKN/m®, BRI 35 5
B E S R RSN 117 kPa. 1 FIR A%,
SHRA R AR IR R, 2238 7
N 159 kPa, lth, ARG IER N J) SRy B 0.159
MPa.

AR SCHUINE B F I R ) 5B R 2 e, 3R
TUE S B A 28 (R TSOR A AR DI 82 77 P i T
W, B A N3 S TR AN I 2 38 96 B 1 R 5% FH 11 2%
PR AT AR IE T N /T SRy, T B it I S JJAEAS
B VI RENIUE 6 o NS IR 7S S S5 1B Y &S
RUJerm . % CHR[141F55 6 AR S, BT A
SRR PR3N /) 1 (£0.2) MPa, H K#EB/3iak
B (A% SR AT 5 /74 0.8~1 MPa 2 [7], T Iiidk N /7R
TR 2N A7 RIE, AR 56 A e K3 B 7 He
9 0.8 MPa, fe/ININTE N /72 78 F BRI LAl ElN
TR FFLLIT (BN A BRI ARG R 2%+ 3
IS A1, 958 SR=0.6, 0.7, 0.8 MPa, i (=1,
2, 3) RAAS, RUNERE 258 3.77, 4.40,
5.03.
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Fig. 1 Curves of continuous constant load
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Fig. 2 Results of fatigue tests
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Table 2 Numerical characteristics under different accelerated loads

JF5  ERA/MPa CFRIME WlEE BRAK
1 0.6 289316 1471 0.005
2 0.7 153091 950 0.006
3 0.8 6199 769 0.124
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12.565 12.570 12.575 12.580 12.585
—me) o (6) Inx,,
. 3 SR\=0.6 MPa B} 5555 fp BT BUE S Sy e 36
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Table 3 Verification of lognormal distribution of fatigue life
) SR;=0.6 MPa  SR,=0.7 MPa  SR;=0.8 MPa F(x)) o\ F(Inx,) C(nr,j) Dnrj)
lnxl,« 11’1)(2[ lnxg,«
1 12.5687 11.9313 8.5200 0.1 -1.281667 0.3423 0.2101
2 12.5707 11.9317 8.5975 0.2 -0.841786 0.0937 0.1085
3 12.5715 11.9327 8.6341 0.3 -0.524412 0.0559 0.1060
4 12.5734 11.9363 8.7101 0.4 -0.253333 0.0215 0.1036
5 12.5736 11.9383 8.7645 0.5 0.000000 -0.0119 0.1011
6 12.5757 11.9415 8.7661 0.6 0.253333 -0.0465 0.0986
7 12.5791 11.9440 8.7855 0.7 0.524412 -0.0851 0.0957
8 12.5805 11.9452 8.8206 0.8 0.841786 -0.1334 0.0921
9 12.5841 11.9479 8.9296 0.9 1.281667 -0.2364 0.0843
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S BAPAAET R R, B 3,
Loy R=09571 x4 EMERAT o, My BFTRETT
-1.5 ° . . . ) Table 4 Unbiased estimations of o, and g at different
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accelerated stresses

TmftiitsE  SR=0.6 MPa  SR,=0.7MPa  SR;=0.8 MPa
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