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Test research of swelling properties of swelling rock in the
Project of Diversion of Water from Yangtze to Huaihe River
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Abstract:The swelling properties of remodeled swelling rock were carried out in the test section project
of leading water from Yangtze to Huaihe River. By the test of free swelling ratio, swelling ratio under
different pressure and saturated direct shear test, the properties of swelling ratio under different initial
water content and different pressure were explored; the relationship between expansion ratio with initial
expansion rate was analyzed. The conclusion show that initial expansion rate is quadratic positive
correlated with expansion ratio, the strength parameters are negative correlated with expansion ratio.
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Tab.1 Physical and mechanical properties of rock sample
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Tab.2 Mineral composition of rock sample AL (%)
ERTE YN i Tk =Bk e VEED el Ji i TR
Hicy=y 44 9 2 27 12 4 2




28 L N DR - N

file (A % B % R 2017 4

Sy MM, DR W A 2 T T A AR 3 /N, BRUAE K
AN,

25
@ 0kPa
20 O 1 kPa
»§ 15 + n\ O 6.23 kPa
¥ 0 L A 12,5 kPa
= S A 50 kPa
) @ 200 kPa
R
1 12 14 16 18 20
_5 L

WA KR I%
B 1 A[E fr IR 22 - J0ah &k 34U A i 2%
Fig. 1 Expansion ratio—water content under
different pressures
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Tab.3 Parameters for expansion ratio-water content

1% /kPa #=E a e b P4
0 -1.29 39.05 0.99
1 -0.95 29.37 0.77
6.23 -0.94 22.90 0.99
12.5 -0.71 16.68 0.99
50 -0.16 4.30 0.90
200 -0.07 -0.37 0.97

HIFE 1 B2 3 T, B2 5 mand kRt
PEARSE R R ATRON . R a YL HE RN
KRB Sk SRR ORE B . BfE LA AT A 5,
a A A BE r BRI/, ZR WIS 5
JK SR 5 R i A7 A HE T o 5g o B e 3
FIsER, WOk ERIIZIKRZE T 32 214, 2K =Rk
/N, BRI O MK AR A R =5, Rl 3
BRI AN R 9046 & 7K SRR R B2/, A2 H
SREh, IR BERVE LR RIRER, Sk
kS et 2 NI il - 8 2 N D e St 5N U7
KA. fEDSTH e e, R FE ATk,
AN SR A Bk Rk o W ko 2 i i R
IR JE P AEIRAR T, [al I RO PR A 7 A 3
AR A N E R AR KA TR o

Bk, i 1AL A i el DR AR R 4R
BRERHIZ KR . eSS h 0 I, il
1AL th e oRAF RIS 0o (E 2 39.05 %, IZRZAK
RAE GHET R FCRAR R TC T B Ik & 39.28 % 1R
HlL, MRARE KA w Ay 18.68 % I, il pLAll&
th Ze R BZIK =R 0q (H 14.95 % 5 IFURFEAEAH R #0 40

KR TRITCAT MR A 4.23 % MHZEEK . XA
H TR TR AR R TC 5, AfidtE
WAL, Koy REFE AN EHE, FrllighkR 5 &%
BRI, i RSRIRE TR Sk i m, Toae
FRIFIE, Ko MELAHEA , TRl i TS5 52 SR,
WALz [ R S5 PR o, DR M IR i S A % 3 S8
BN, AT g0, IR e 8 2 e A g R S R B
DR AR AR AN B b e A o S S VR A - 2 5
3.1.2 BT RO R 3 52N

RIS IR A T, A 8obk A, K K
AN SRR TREM D, RS ERGE I,
Tr 5 2 R A Bk eR B R AR — W,
RIGEE R T, AS[E &Kk R K S0 7 A 3
BE A AR B A, BR8N, 35 n
TR/NAI T 3, BE BH S /I B2 T e B g T A T
AEIAG &K F T 12.5 kPa [ MKk Z L 0 kPa [%
fik £) 65%~80%, 50 kPa I} [ fii ik 2 Lk 0 kPa P& {I%
90%~92%, A wiiaE kSRR, EE AT I
I R B A EE R S R, 24 7™ A AH [R] 2 T =2 I
4GB 7R BRI T EE AR K i 3

HRAE A [l 9046 & 7k S I IR R IR 45, B
Tr AR H AR BE AR, TR PN Rldh £ 72t
KRR WA, 73 1K S R a2 B3 408 R il
£, FPHRMERAT . A& S EE 2 Fidk 4,

A ML FRR A :

Sep=clnP+d (2)

s 0o AEMAE (%) 5 PA LR (kPa)

NI 3 5 A A 2 B0 2R 5 1 s 4 ] 45 i
g U AR, e AR RS S ik
P AEART AR/ NI et S (AR %

M4 B, #1235 7 BkE

@® 11.33%

A 16.70%

O 1947%

KR 1%
S

5 L

fr R X EnP/kPa
2 IR 2R 5 A R B A R 2

Fig. 2 Fitted curves of expansion ratio—logarithm
of load
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Tab.4 Parameters for expansion ratio-logarithm of load

BRE % wd  HRARK
11.33 -3.66 17.78 0.99
16.7 -3.15 14.06 0.96
19.47 -1.98 8.36 0.98
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Fig. 3 Curve of the initial expansion rate-final
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