%48 £ % 1 AR5 xR TR FIRP E L Vol. 48 No. 1
2026 42 A Journal of Civil and Environmental Engineering Feb. 2026

DOI: 10. 11835/j. issn. 2096-6717. 2024. 062

Fo o Bk HVRG 27 4k 22 0k S0 e 10 284 PR L 45 wF o0

Fi4r, Tk, A, AR, F— K, FLXL
(ER X% ERIEFHE, E K 400045)

O h I B AR IR R G A AR R, S By AR I B R PR AR BEAT AT 5, R I By AR R AE A T AR A
AR AECRAR AN, IHBAREFTECEAAIAABARTAELAREEZ L, JINERLT
A% EF(HPMC) 5 BB R A &5 A @ ERER 3476 2 X5, & R F B X 3685 A 3 47 B AL
RE, FBFTHBEAEARKRMHRARLAKTENL ;KA ZEHPMC AR EMHRAMRKLF & F
5 A EACHLAE B TR 09 ) A IR A HAE s 5 HPMC % 3 23 0% & 5L 47 S 64 ) VR B F dp 2L
Al EREW HPMC o mANREA B EMMR LR @ LR, @Ry RN A dKET, A
R PR R I B R B Y R RAR, PR E ORGP R AR AR, BEFARET MM T EW
HAR MR A 3L B B

KBR:ARATRS LT MBREE; &5 AR ALH

FESESTUL43 MEARAERD: A X EHS:2096-6717(2026)01-0054-09

Cracking characteristics of hydroxypropyl methylcellulose
modification coral clay

WANG Hong, DING Xuanming, FANG Xiangwei, FANG Huagiang, LI Yifu, XIN Yiwen
(School of Civil Engineering, Chongqing University, Chongqing 400045, P. R. China)

Abstract: For effective use of island reef coral mud, the performance of island reef coral mud was investigated
to examine the cracking phenomenon when this coral mud was utilised as engineering material, and it is of
practical significance to carry out the research on the cracking and modification of coral mud. Firstly,
hydroxypropyl methyl cellulose (HPMC) and coral mud were used to prepare an indoor surface model for the
cracking test. Images were captured at different time periods and then the changes in coral mud-related
parameters were obtained by image processing techniques; Secondly, the changing patterns of coral mud
cracking parameters such as crack development rate and the dynamic evolution patterns of cracks in coral mud
after HPMC modification were investigated; Finally, the inhibitory effect of HPMC on the cracking behaviour
of coral mud was analysed and the cracking inhibition mechanisms were described. The results of the study show
that the addition of HPMC can significantly improve the anti-cracking properties of coral mud soil samples, and
HPMC can prevent the contraction of the soil body and inhibit the generation of cracks by reducing the content

of free water in the soil samples and adsorbing the coral mud particles inside the soil samples to form

Wr#E B #:2024-04-08
ES T PR @ AR 55 9 (2022CDIQY-012)
EZE B A : LL0(1999- ), %, FZENF LR AR HFS , E-mail: wh@stu.cqu.edu.cn,
FAERGEEIEE) W, i+ 4, E-mail : charlesfeung@outlook.com
Received: 2024-04-08
Foundation item: Fundamental Research Funds for the Central Universities (No0.2022CDJQY-012)
Author brief: WANG Hong (1999- ), main research interest: soil cracking behaviour, E-mail: wh@stu.cqu.edu.cn.

FANG Huagiang (corresponding author), PhD candidate, E-mail: charlesfeung@outlook. com.



% 14

I, 5 mRAT RS G FREMHR LR REFR 55

agglomerates. This can significantly optimise the overall performance of the coral mud surface layer and its anti-

cracking performance.

Keywords: hydroxypropyl methyl cellulose (HPMC); coral mud surface layer; cracking; modification mechanism
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Fig.1 Molecular structure of HPMC

1.2 REHFRRNKFE
1.2.1 &K®BF%E

AR5 HPMC 15 & %) 3 35 U8 24 B & & 19 4 i
PE 156 4 AN [ 57 4 70 20y HPMC (5 K Bt 2 1
o) 5 — % KR A #il 4 HPMC %,
50 B Ve AR G L SR L S R AL 5T 40
Ci R N ST T U TR TN -2 W R % .2
20%~23% W, B3] e 5 R R 35 A 2 Ta) B AR 4 1Y



56 T RE xm % RP E )

Fhaiveae . FIRB A Bk RO AR R B} K

4 bR R E 1 A B AR KR B — %l 8~10 mm,

P, 80 S K R s i ok 22 %6, T )2 R B

10 mm, iR SN E 1R, HHEIEHPMC 8%

S E — 52 m P R A, b =

PRSI B R (20£2)°C, IR BRI E N 75% +2% .
x1 RHRESRSH

Table 1 Specimen numbers and parameters
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Fig.4 Variation of fracture parameters of specimens with time
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Fig. 6 Changes in the frequency distribution of fracture lengths of specimens
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Fig. 7 Changes in the frequency distribution of fracture widths of specimens
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Fig.10 Schematic diagram of HPMC modification mechanism
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