% 37 K% 6 M ER#E R L FRR A Vol. 37 No. 6
2015 4 1[% A Journal of Civil, Architectural & Environmental Engineering Dec. 2015
hitp://gks cqu edu cn

doi:10. 11835/j. issn. 1674-4764. 2015. 06. 011

)3 IR e AR A RO IS K ) o
P Jo A 5GP

T mkik, R A FT
(L. HFMAFEFER EARIARSFE,LH F M 215011;
2. M WEE LARREAR A RS T A M 215134)

O OE R T AR AR RS £ (FMLSS) 69 # 0L ) 3% 45 4, 38 13 S 0L M) % R Fo 547 3B T
FMLSS 9 3% 4 A /AL, KIE L R AU R FMLSS 4Kk & — 2, M A LB T
A ,FMLSS 89 A3 FHIAFAILARE IS T EARE ALY ML KRB NS
T BN ARG A A RB N B3 , FMLSS 69 A 5L Ko A 693 4 AL, AL T3 F &Lz
¥k, RIERIEEY L FMLSS 6978 5 X E R s R ALE 5 FMLSS 69 23500 7 69 39 4 B vl B 5 3%
FUAR S PO 2 B A AR U R AR Rk

KW A RS L B FEBHA F AR AL R PR R R

hESyZES.TU411 XERERD A XEHS:1674-4764(2015)06-0078-09

Correlation analysis of microscopic structure and the mechanical
properties about foamed mixture lightweight soil using river sludge

Zhang Peipei , Gu Huanda , Chen Dongqging
(1. Department of Civil Engineering, University of Science and Technology of Suzhou,Suzhou 215011, Jiangsu,P. R. China;
2. Suzhou Hengzheng Engineering Quality Test Co. ,Ltd,Suzhou 215134, Jiangsu, P. R. China)

Abstract: Based on the characteristics of microstructure of foamed mixture lightweight soil using river
sludge (FMLSS), the strength properties and failure mechanism of FMLSS are studied. The results show
that when water content of FMLSS is constant, with the increase of bubble incorporation internal average
equivalent aperture, the percentage of porosity area of FMLSS present linear increasing trend, while all of
them decrease with the increase of cement incorporation. With the increase of bubble incorporation, the size
uniformity of pore in FMLSS reduces, while improve with the increase of cement incorporation. The
strength of FMLSS has obvious correlations with the microscopic parameters of FMLSS such as the
equivalent aperture and uniformity of pore distribution. The results provided basis for the study of the
strength of FMLSS and the mechanism of the damage.
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unconfined compressive strength
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Fig. 2 Binarization image

Fig.1 Original picture
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Fig.3 Pore size distribution curve
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Fig. 6 Comparison of stomatal distribution curve
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4.2 WASHHESEENEXNKE

B T AL AL AR ROBE X SRR A B I i i B
A SE IR AN o A DY B BAL L AR 43 A R AE B RCAL AL
43 A W 3 S MR SR A R 0 Y R B R A
IR A i 1 1B o N i R W Nl T
i AT LA FHAAL FLAR 43 A il 4R o Rz 1) L A% 4 A1
ESEEATRE R . T U R 9 L AL AR 4 A
FRAEXT TR A R B R s, /] 13 R TR
) i AL AL AR 43 A R AE 2 850 C, (B % ] T8 U8 U8 A< TR
HEmERENEZW, RGBSR TUE S D
BE & AL LR 23 A AN 5 R Co (I3 K B AL
FLAR AR 50 R B B AR Bl A R R AR A
(s N R R A 2) AR KB ARG 42 = nT LA
38 R TE A R AR A R R L (HLBE 5 AL AL AR
RS R REL, SRR B A RN EES -
KA EE o 3 B T A o B 0 BA SR AL FL AR o0 A i 1)
T B, R A v 1 AR R i BB

DL ESE SR A8 52 PR TRE o R T v A It
Yo SR A 1 5k B K W2 g DA 2 9 700 4 ) 1) AR
H{uR I Y RS = T o R Y S U (R R ¢ N ]
A I T ] TE R R TR A R R

T3 —J7 10 BT LA I X 50 S R P A AL
FLAR G AT A2 A 3 — 20 AR L AL A3 2 A 5 AR 22 Ak
TR R TR A £ R SR AL, B 14 femk
A E B R 5 B R RS A A AR L AL AR 4
A B AR AR B0 . AR TR s 4 SR AT L& B . D) 5 B IR
B J5 T AL AL AR 43 A1 Hly 2 8 4 1) A 00 R 3 5 1k BA T 4
BRI S5 A AR P 0 57 34 S AL AR /DN 5 2 R L 5
IHT G A S R CAE 533 4. 46 FI 3. 42,
FE4E IR 3 5 4 A N B AL AL AR A AR 3 5] R AL
/N o

AR ZE R 7E R A R AR b AR R LR



%ﬁtfﬁ)//qkscqueducﬁ—i%i% ’%t FTHE R R A RS LM ER S fﬂi)ﬁ?}ﬂ * M 85

12007
= 0,
1 000k A 0=110%
Q8
800 | R
£ 600F o«
& A
& 400 | NN
200 | A,
-
3.0 35 40 45 50 55 6.0 65 7.0
c

H: = A=15% o A=25% 4 A=35%

13 q.-C.HIXFR
Fig. 13 The relationship between ¢ and g, and C,

fLZ 5F38 )5 5o T80/ FLAR BlAL A 2R 10 2R s 46 /N o i
A NLAR B BRAL A5 T 45 X 0 5 A 2 45 AL
FLAR IR/ FLAR AT P S P o s 45 A BT IR AL FL AR
RUE ] 5 A 4 14 52 W) 23 AT ok 9] 3 908 908 T TR
s AR R FLAR AL B FL AR RUBE B B it
FLALAR 73 A7 B 29 23 P2 B2 i ] 3 9t R IR A R Y
HE BRI N T AR A 5 R L A Y R e
SR . Pl e R AR A B A R
A ISR S LR 2 2R 5 B O 2 A
IR R P DR /N T AR B 2l N R L AR AL
LR R DAL AL AR o0 A B 2 ST L S R v T T
ERS L REMEERR,

100 ——y 0

80 20
0=110%
A=25% 40

60

40 \\ AZ2% 60
N\

20 80

1 0.1 0.01 0.001
FH A2/ mm
e o= RRET ¢ KB
14 RKBERIESILSHmATEL

Fig. 14 Comparison of porosity distribution

INFREZABH AN BRI E S %
RFREZARIH AN BRI E L %

before and after the experimen

5 & it

1) I R0 AR 0 A7 D5 125 AT LA T T8 358 9 i
TR I SO R 3 R I 2 A M B 0 R D
FEROULAL 385 R AE 55 g 2 M B ) AR G 1, WA R 7R
B e TR A o A 28 2 A PR AR S B AL B

DBEFARPEB A AR L il T BB RN e

IRAC Y ST AR AN AR A AR PR 3 L AL A2 Dk
AN ALAR I3 A 2 A0 A R IR R 2R A i S )
JEE » AT {6t 45 97 38 9% 98 0 TR & 9 98 B2 5 I EE 1
BAR.

3V BERMAL AL AR R S B L AL AR 20 A 1Y
PP R ] T e SORIR G A R
PRUZR TGS X A X 5 B2 L A v 19 0 o 3 i
WA . SEPR AR AP R 0 AR b AR Y R i R
SRIVEFE5 BLAY IC A A5 15 51 0 R T B8 DA 2 3 79 78 Tt
T bR B IR A 1 U T2 X R R
)45 225 TR R B0 B G Dok /) AR P R R AR
FLALAR RO B i 4 e AL AL AR 20 A 29 S04 DL 4
o L PR TR A A

S 23K

C 1] 00, Jot R . il 3 98 e 19 A7 &0 O7 5K B Hop 4R

()], BB, 2002, 22(4) : 454-458.
Gu H D, Gu X. The approach to effective utilization of
river sludge and engineering properties [ J ]. Acta
Scientiae Circumstantiae, 2002, 22 (4). 454-458. (in
Chinese)

2] A, THRM, MBEA. IS 2 0k H &

PERELT]. bR A A 5 AR A4, 2009,5(1) : 18-22.
He G J,Ding Z Z, Zheng Y R. Preparation of bubble
mixed light soil and its properties [J]. Chinese Journal
of Underground Space and Engineering,2009,5(1) ;18-
22. (in Chinese)

(3] hmgeRm, REFkE R, RIRTE — BEFEIEAF o —)L
Wt % v 7c B L ooiti TLCT/ /45 26 Wl + i T
FRFSY K4y, 1991:49-50.

[ 4] Kikuchi Y, Nagatome T. Otani J. Visualization of
permeability phenomena in lightweight treated soil
mixed with air foam using micro-focus X-ray CT
scanner [ J]. American Society of Civil Engineers,2006 ;
1-6.

[ 5] Takashi T, Minsoo K. Use of lightweight treated soil
method in seaport and airport construction project
[C]//Proceedings of the International Workshop on
Lightweight Geo-materials, Tokyo, Japan, 2002
215-228.

[ 6 ] Puppala A J, Chittoori B. Yenigalla R, et al. Settlement
mitigation using light weight fill embankment system
[J]. American Society of Civil Engineers,2013,3;3-7.

[ 7 ] Suchida T, Takeuchi D, Okamura T,et al. Development
of lightweight fill from dredgings, environmental

geotechnics [ C ]//Balkema A. Proceedings of the



fittp://gks.cqu.edu.cn

EARERE R LA

% 37 %

Second International Congress on Environmental
Geotechnics. Rotterdam: Springer,1996:415-420.

[ 81 Yajima J, Mydin S H. Mechanical properties of the
unsaturated foam composite light-weight soil [ J].
American Society of Civil Engineers,2006,4 :2-6.

L9 B2 (B ESE. A A48 e — X2 IRA L
7oWE R E I L D Sy R LCI/ /5 27 Il B T
WhIE FEFe kAR, 1992.2515-2518.

[107 V53Tl B Bk, 17 3. 45 A1 19 OUE 45 49 AR AR 5 H ) 2%

1A )am ] K L ARFEDFSE . 2009, 16(6) : 26-28.
Feng W K, Huang R Q, Xu Q. The enlightenment of
microstructure characteristic and mechanical behavior of
rock [ J]. Research of Soil and Water Conservation,
2009,16(6):26-28. (in Chinese)

C11] ZR20 8%, i £ XUEE. A IHBROUR &5 44 R 53 TR Bt + 45

F i AL ] S AR T K, 2013,40(6) :29-31.
Li H Y, Yu X, Wang F X. From microstructure of
material to understand the durability of concrete
structure [ J]. Building Technique Development, 2013,
40(6) :29-31. (in Chinese)

[12] Oh K S,Kim T H. Evaluation of the effect of induced
vibration on early age lightweight air-trapped soil [J].
International of Civil Engineering, 2013, 11 (2B).
141-149.

C13] JEI M, B35 ', 85 4. T 0 48 AR 3 1 T 25 5 A Al AL B AR
iR g 43 ). & 4. 7937°%,2010,31(Supl) : 138-144.
Zhou H.Fang Y G, Zeng C. Experimental analysis of
micropore change of Guangzhou saturated soft soil in
consolidation process [ J]. Rock and Soil Mechanics,
2010,31(Supl) :138-144. (in Chinese)

[14] Karsanina M V, Gerke K M, Skvortsova E B, et al.
Universal spatial correlation functions for describing
and reconstructing soil microstructure [ J]. PloS one,
2015,10(5) :e0126515

C15] i 58 . A4 W), 2 ZE 0. 4 1 1 4 v S BB R4 1
PO 2 BORRAE 43 Bt LT 1. 7K SCHb BT T BT, 2013, 40
(3):69-73,109.

Shi A Y,Xu ] M,Li D M. Soft soil of scanning electron
microscope image analysis of characteristics of

Hydrogeology &

microscopic  parameters | ] .

Engineering Geology, 2013, 40 (3): 69-73, 109. (in
Chinese)

[16] JulARBE, A2 2 M. R L A0 2R T 1) i WL 265 440 R AIE 5 5 88 1Y

K R[] 5+ TR H2.2005,27(10) : 1137-1141.
Zhou C Y, Mou C M. Relationship between micro-
structural characters of fracture surfaceand strength of
soft clay [ J ]. Chinese Journal of Geotechnical
Engineering,2005,27(10) :1136-1141. (in Chinese)

[17] Liu C, Shi B, Zhou J, et al. Quantification and
characterization of microporosity by image processing,
geometric measurement and statistical methods:;
Application on SEM images of clay materials []J].
Applied Clay Science,2011,54(1) :97-106.

C18] W ¥, B0, D ok, R MR FOR & 0 & A

TE R R ODE I 38 B 58 [T, 22 0 K42 4. A AR B2
R »2007,43(1) :19-23.
Ji F L, Lyu Q F, Ma D G. Expanded poly styrol
lightweight soil strength deformation characteristics of
microscopic test research [ J]. Journal of Lanzhou
University: Natural Science,2007.43(1):19-23.

C197 48 3C. FL 45 kX ¥ TR VR B - M RS2 A i I 5 ). Bt A

B E S AE . 2011(4) 1 23-26.
Guan W. Effect of pore structure on the performance of
foamed concrete [ J]. Wall Materials Innovation &
Energy Saving in Buildings. 2011 (4); 23-26. (in
Chinese)

[20] FIOBAL, 5k SCo% . X R3 55 Tmage] 154k 204K {4 75 1)

i B R F RN R L], EARRES,2009,17(1)
147-151.
Bai G H, Zhang Y R, Liu Y J, et al. Application of
Image] analysis software in measuring kermel size of
maize seed [J]. Journal of Maize Sciences,2009,17(1)
147-151. (in Chinese)

C21] M5 A5 58 B 20 17 J5 vk e i LT ). T AR 4B 10, 2011, 38
(2).:223-224,227.

Ni S L. Particle size analysis method and its application
[J]. Guangdong Chemical Industry, 2011, 38(2):223-
224,227,

(i EHH)



