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Abstract; In order to study changes in engineering properties of impervious soil with salt and to determine the critical value
of salt content that conforms to design criterion, experiments were performed for testing physical, chemical, and mechanical
properties of samples. These impervious soil samples were taken from river embankment and reservoir dam, and then they
were mixed with various kinds and amounts of salt. The results show that the salt contents, in low liquid limit clay, all
conform to the criterion with refined salt no more than 3.29% and mixed salt no more than 2. 99% . Within the tested salt
content range, the permeability coefficients are all between 1x107 em/s and 7.9x107 em/s, which satisfy the criterion.

Moreover, other indicators in experiments do change, but not much.

Key words: impervious soil; salt content; engineering property; test research

[ B 77 J S AT DX R Y AR B 2R
I3 L AR A BT R OR T A 2 X
ELYER-SibugiSTEI R/ /I LN IE SRR R /N 1]
ARG S0 A A S KA
Tk AT RES DR SR IV b IR R, I
AR, DR A S i i Y 5 B e A 2 2
A W0E B TR R 7 K R AR S U5t 0 2 2
WM Z — , 257K R TR Y TR 8 47 AN R A A A
I =100 N

B it O SR G 3, DA R A0 2 25 1%
AU 300 W7 T AR SR R
ST X AT AR AN BRI 8% | SRR
A AR ) BRI Qe R SR IR A, X s (e il AT 125 5
Fo—FPEEZTF XOMRBIBA Tk . IR E B F
ARSI v A T e m] B O R AE A

WAL R BT B B L P A £k, Bk B
IR ISR I PA R ARLEE I WA B 5 A%, DT 8 51 A
WAL BE FBA ARSI H 8, (B2 L5 X B2
L ARERAEAR bR AR R A BE R B S S S Bl
B LB EE LR TR ST, i T
TE P B AR R AR B g Py
SR TR A B2 1 T B RS P, 5
1 7T BHE P LR A AL, A AR T
FESA LR B T AR

1 KA E

1.1 KA

TR0 FH A B S I [ 4 A el A L
011570 3 o 1 1T 9 = o W =

BERVEF 3 Fh2SAY S50y . W LER L S A A

ST E T EARHE LI (2011C13045) s WL A /K FIBHE I H (RC1446)
PEE A Rl (1962—) , 2 WL, % TR, 2N A + TRMAFAFSE T, E-mail: chensh@ zjwater. gov. cn
- 66 - KA K, A B ,2015,35(3)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp ://www. hehaiqikan. cn



K@ﬂ%&éﬂ’u“aﬂ%”ﬁ%%‘m*ﬂkih-@#ﬂ%‘m*ﬁ
b ; WV 2 +h 1 5 A BR 2 A A A« i A
Hﬁ%f@.@%@xm REE) .
1.2 R E RN A E
T et IR A R BB, I LA DY 433 43
45Ok 5 mm i 4, EA TS BORL A BT AR
FKRERYS ; @id 2 mm i (1) £ FE, JET 2% Wy
o2, EEEBT D) [E4S  RgE B E AT
TRFEAR 5 52300 i IR I 96 9% FE 52 HEA 71 45
M5 122 M SL237—1999¢ + Tk I ML) 7,
BERE(LI100g T BT EH .0 ~4.0%
XFIX 2 Ff RO R 2R R[] 45 3 i 1K 4
L e WA SR A n

2 RWHER

AR e 2 Fb AR AT I A o S
YAl S s P s, B 5 e ) e R T

FRAR S K %, R [P A% 44 5 %ﬁﬁ\ﬁﬁﬁﬁm
R KRR A AL E o AL pH
{H rHLE B iE RECER IR A R LR 1 ~

WA % R 2 EPJJM“*%”H%:
FRSERF I B 45 B X B 18 4 TR i s ) 56
gLy RN 4 Fg 5 iR,

SF B 5T A R £ ER S B 9 TR R Y 5
W, 76 A2 TR A F T M R — %)
B HPHER DR« W 2 R A 3, 04T X i
X3 FPE R B B UL 6, X L 4 2R UL
TS,

3 REERSW

H18 1 AT, B 1 S m R 1, 4 2 SR
WREL £, 2 23 v, 2 A RE Rl ik
£+ pH B 4> %1 R 6.67 F1 5.05, ¥ J& M2 7 +
(pH {E/NTF 7) 57K £8 Bt i 43 053 501 R 0. 152 % FiI

&1 ELwEERIER

A ANTRIREAR L 5T 53 4L % PRk E
f mjﬂ%ﬁr/ et 2~ 0.075~ N o LI
R %204 ey K% Smm 0,008 <0005 mm R/ %  HR/%  SBTEREL
+HE1 25 1.53 26.0 4.9 11.1 37.1 46.9 46.1 27.3 18.8 R R 1
+HE2 25 1.61 20.8 3.1 60. 4 36.5 35.9 21.2 14.7 R PR ZG +
Fx2 FEXHUFHERER
. K R BT H % ALy HHLE ,
THES prye v R % R pH fii sHE
+HE1 0.093 0. 059 6.67 Ao
T2 0. 006 0. 260 0. 005 1.18 5.05 A
#3 EINAHFEHERER
e A 1T e -
N L BERHY R : mjj% ;
(g cm™) (107em - s71) BN, NEEfA/ EHRE ER4ESE/ EERES
(°) MPa™! MPa (1073 cm? « s71)
T 26.0 1.47 8.2 20.2 0.182 10. 24 4.40
) 20.7 1.55 5.6 23.2 0.127 13.82 4.13
T BB U g0 R F [ 25 MR 85 I 22 5 vk, R IRD,
T4 BHIBARSKERYELFLLER
§ L le 3K IR RS [ i
TR/ % R/ % IPEAE AL SR RN o
0 46. 1 27.3 18.8 0.093 0. 059 6.67 AT
0.4 4.6 25.2 17.4 0. 460 0. 059 6.65 A
+H1 0.8 40.9 24.0 16.9 0. 868 0. 057 6. 61 AL
1.2 40.0 23.5 16.5 1.223 0. 052 6.61 W \Viniie
2.0 38.8 22.6 16.2 2.042 0.048 6.59 AT
0 35.9 21.2 14.7 0.01 0. 260 0. 005 5.05 A
1.0 34.2 19.9 14.3 1.04 0. 044 0.936 5.08 NN
o 2.0 33.8 19.8 14.0 1.87 0. 170 1. 846 4.94 Wi
2.5 33.5 19. 6 13.9 2.27 0.048 2.241 5.00 A
3.0 33.3 19.5 13.8 2.63 0.033 2.625 4.91 A
4.0 33.0 19.3 13.7 3.80 0. 044 3. 669 4.88 VNN

KA Kb AR ,2015,35(3)

Tel:025 -83786335  E-mail ;jz@ hhu. edu. cn hitp ://www. hehaigikan. cn - 67 -



x5 BEHIBEHFABER

HIE YA &1 451056
LR ikl kg TEE O BERK b e ij‘ " o
2t % % (g-em™) (1077 -5 R/ R R 46 220/ e84 ZH AR
7 grem s kPa MR/ () MPa™! MPa (1073 em? - 57!
0 26.0 1.47 8.2 32 20.2 0.182 10. 24 4. 40
0.4 26.0 1.47 7.9 31 20.2 0.177 10. 53 4.84
+H1 0.8 26.0 1.47 3.1 31 20.2 0.293 6. 36 4. 06
1.2 25.1 1.47 5.4 36 20.7 0.249 7.49 3.60
2.0 25.1 1.47 7.6 35 20. 6 0.256 7.28 3.37
0 20.7 1.55 5.6 21 23.2 0.127 13.82 4.13
1.0 20.5 1.55 4.1 22 21.8 0. 136 12.90 4.16
SRE2 2.0 20.5 1.55 3.0 22 21.3 0. 166 10. 57 4.21
2.5 20.5 1.55 1.6 23 20.9 0. 194 9.05 4.26
3.0 20.5 1.55 1.0 21 20. 6 0.213 8.24 3.88
4.0 20.5 1.55 2.0 21 19.4 0.219 8.01 4.33
F6 3HMAHRMHEIERS PIRMIE SAATE , — TR0 Vi e K v, B AR ] 2
s OREEIIREE SULHI TR 57 Ty —#R AT AT R 2 0k BH VR AT, DRI 1 AT
o 53801072 5r¥01073 53 %5/1076 . " } .
e o AR AR TSR IS5 )| AL, T DB R
H 0 y S NS “p g 7 —
HoEh 91 0.2 ~20 18 ~33 FAVEFR B A kN i BR i 2% ,ﬁ;%’iﬂﬁ%ﬂ@ﬂn@ 1 R,
s S S P S e Mt 6 7 TR FEAR B R R A R

0.266% , 1§ /£ RTEZE R s 4F 2 A7 HL T & 73 50k
1. 180% , ¥ JERISEELR ™) 2 Fp+-KE 96% LT
983 2B 9 0 8. 210 em/s Fl 5. 610 em/s,
P JE RS R A A B B R S
RO
3.1 BHIEYELFERARTLE

MWFE 4 FTLLE W, BRE 1 fT AL 2 ZEB AR E:
Ji , B Eh e R 1 O, R L AV BB B YR A K
B IO/, 1 B 153k 5 00 3G Iin AR fb ks 3 r
%, XREFAERACN B E T, Fh R MK
AR T OB A K B B IR DT bR o
T IR B R E B AR R AR K, R b4 LA

FEFBR 5 7K R R AN B i

ke, R4 &7 v, £FE 1 FIEFE2 (5%
R B ARG AR R T 2% 1 3%
BF, 4 2 B8 AR ST fr 4R B LA 38 A 2 M o AR
22K, X IEH T3 AN SRS E,
R G ER  PR, HoK s £ v ) 5 i R o o B AR
Bl B R (R e i, HAEh A 2RIt - R4 B
FEAVE R AR A & B, 7KV R A AR fE AL DL
K2,

M 2 AT, Y A 2 AORS Eh 1B 1 &)
4. 0% B, K R it 7 BIGR 5 3. 84% IR G #h Bt
HhnE 3. 0% W, K ER B 8GR E] 3. 01% , 448

RT IE2ARBHLXBMBHETRMREKERMBUFRELER

SRR

KR B8 %

Blhe EHEE ‘ - — i
PR/ % AR/ % HPEFR AL Dy ERNES AN R
o 33.8 19.8 14.0 1.87 0.170 1. 846 4.94 Vi
2.0 i 33.9 20.0 13.9 1. 86 0. 050 1.852 4,96 AL
EREEN 34.0 19.9 14. 1 1.78 0. 021 1.768 4.82 AL
o 33.3 19.5 13.8 2.63 0. 033 2.625 4.91 YV iniie
3.0 MR 33.8 20.2 13.6 2.66 0. 061 2.633 4,96 ANk
EREEN 33.8 20.0 13.8 2.98 0. 029 2.445 4.71 AL
F8 ITH 2 ARBHEBMBHEETHFALLER
O A
B i ok TRE BBRE DDA A s
B/% KM /% (g-em>) (107em - s7h) L I N EEHE AR/ JR46 R K RS v EESES v
kPa (°) MPa™! MPa (1073 em? - s71)
o 205 1.55 3.0 22 21.3 0. 166 10. 57 4.21
2.0 Ml # 205 1.55 1.2 18 20.3 0. 164 10. 70 4.28
RAEL 205 1.55 1.1 19 20. 4 0.175 10. 03 2.84
o 20.5 1.55 1.0 21 20.6 0.213 8.24 3.88
3.0 Ml #2055 1.55 1.3 18 19.3 0. 187 9.39 4.24
REH: 205 1.55 3.2 19 20. 1 0.222 7.91 3.62
- 68 - KA K, A B ,2015,35(3)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp ://www. hehaiqikan. cn



50 —a KR - BHPR - BPESRAL 520
45 \'\N |19
40 .
g 35 L 118 ﬁ
=30t 117 =
m 25 e . 16 &
oot
5| 15
10 : : : : 14
0 0.4 0.8 12 1.6 2.0
Bih /%
40 ¢ ORSI 119
e, B £
N
2
=307 117
o5t 16%
% P . N |5 &
15 \'\*\.\‘ 14
10 : : - 13
0 1 2 3 4
B %
(QER:

B1 FRRESKERSHETHHE

4.0, = FRELCHZD)
35} = BA20RED)
| > LFE2 CLER)

| o LRE2GH A

TRV T80/ %
[
o

B /%
E2 KASBRESHEBSLETHLME

R ER VNT T 3% ) o B2tk NAdTk
FHEATAS MoK ER B 43 BOh 3. 0% INF, X8 g 1) A
BBEN3.29% ,IREEHBREHN2.99%

W E S B A RIS pH EHT LA
, BAR 2 B RERE S B G A )N (03
ARARYLE WA BB PR E X 2 Fh B4R R
ISR Ik S [ g d e
3.2 BEHERENFEERNRTLE

a. BERE, HRS K AH,2 F LS
ABEG, HBERBIIE 1x107 ~7.9%x10 7 em/ s,
HIE A AH AR A RN X FEECFE T a S
AR S 4 T PR ER - FLBR AR, b & B ki
A HERT 2N O A KBRS B | T X A 2 A 7K
SMOEART B, I L8053 2 BCA TSN,

b. PUEYERAE, B S AIH0,2 M EFEB ARG
Ja, A 2 B N EESEE A Bt 45 £ e A T80/ )N ,
RIVBEAB R X 1 RkUL, KBEE R0 ~
0. 8% I}, 2R 7 bifi 75 45 £ 12t 0 385 0 1f Wi A i/ 0N,

RS AR |33 1] BB 245 £h i AR f R FE /N
FrEk, SBEE N 1.2% ~2.0% if, B R S
MM EBEAHRKTBIEHEN 0 ~0. 8% I 2 fH, HH
PRI RE SRR 10 S K SRR T8, e B
T A2 PR AR RIEER SN EE A
BIRMIKGEER FIRGEH K TR A (R 8),
BRI T 85 bl L A9 1E W f1 4 100kPa, 1 2 Fik 4
BERBTBY SR BE AR (A AN 3 TR

80T o TR OB D)
75+ - T FE2 CFE )
£ 7 \Sj\ﬂ > EAF2 (R
= i: = VELAN
=0 o LHE2GRA )
55 —
50 - - : '
0 1 2 3 4

Ti/{ﬂi}ﬁf/%
B3 moEERSHETURE

c. JEARFRME, M S v, R 1 FEB AR
J&  JE4R ZBAEB RN 0. 8% Wik 5] — AN A | 1M
FESFRER R B — A AE, BRI S T fEAE
— M FABER R N 0.8% ;i +8E 2 7EB ARTRIER
KJG, R4 ZECEA GBI RN M B3
TG, e 4 A W) D A A s, X R B Ty
ERAEAYIGIN, KRR IR E AR FRAK T
ORISR A 0 R g R L A Rl B R
B R 2 ARG, HRZE 28 L THIE
JEH RBVIMRUCOIR & 6 3 HLEh; R4t =
RmE R i R B/ MRIR IR A MGk MR (£ 8),
2 B AR R 4 FR B R S A B A5 R 0 AR A R
Ao UK 4 #5,

04 1R (R )

- LAf2 (k)
> L2 Rl
-

®
% 0.3
< - ‘-_2 \‘I_I/\.ﬁI}I
ﬁ If‘f (R
W 0.2
o0l :

2

B %

4 TFESEH

BRI PENL F-HIVTA E IR B R R & K&
B aR T 20 el 50 4EAR, B oo 3L, W4k
210 m, 315 23. 6 m, BFEFE 331.67 1 m’, & — & LA
HEK Ry 3=, e B Uk E L K S 25 A R /N
() BUKE, BT Z4EB1T, KN XL ™ & 3T
R, T A BRI BRE K IR A G il

KA K, A B ,2015,35(3)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp ://www. hehaiqikan. cn - 69 -



16 ¢ = HFEL O L)
14 e RO
< > LAE2 CHELER)
£ 2} o LG
I 10
=
= 6l

2 3 4
5 bt /%

5 EREEEBHETHNE

% BALZUIHH B EEA BRI WE M B Y,

2009 4T, 7E 0 B 7K R s o [ it T v E R 30
B O EI I AR P A B BARE T &
SEAE SR IAZRE + o0 3 b R F oM IR It SR 5
BERN 0. 8% 11 = W BR Bl 5 75 AT I 3L A 2%
JERE 0.3 m, Jiti TJ5 5 DU AS B 12 4k} B0 S R 5
¥ 96% ¥l , TARESE TG & Kisfr B4, KEDA
KB WG Sl 4, T Ut A R B TR
KA T ARBRR, 7K 22 1] JEL 140 R0 43 b X HE R A K
RARE RAF I Z T AR 25005

5 4 it

a. BABLE, W VBRI IB IS BT E B
R R Z # AR /N B AR R AT BT S ; pH E
Bl 25 453k 5 A 3G G AT W6l N ) R B ik e AR
RARS R

b. FEASCII TG BBl 2 Rl SRR K s £
R B B A S DRI B R YA R
BEAKTF 3.29% , IREGHBEAKT 2.99% AT,
A 2 KR BT OH R K

c. EAPARAHT , EEBEX LHEBIER
BB R R I PR E RS BB EN
HUIA BT

d. AR AT IERE (LR 2) R4 &R
bt B 48 T 3G K, T 4 A5 1 D ol =2
TN R BR S (A 1) 7B ER R 0. 8% B ik
B AN FHE, BRI 40 2R 568 8 — N EAE, [FIR 46
B R S — A,

e. AEBARZEM HFBE &N EHRE, -
PG B  7K AR AR AS B I 5 0 59 i 3 A28 T I 32 1
KEVIMRIR ARG 8 R A L HLEE; 148 R B THI
JEMREVIMRUCHTR G 5 A3 ML R4 T
Rt R 82 R R B IMRUCRIR A 3 Sk LR

£ TRRSCEIN G SLER I B R BB L ARAE
TR A AR AT T, A 80 T BIA
MNARSEMARR , B2 TA % T B IEE, B4 R A7
IE) A

‘KH-

S Xk

[ 1] SARCINELLI T S,SCHAEFER C E G R,LYNCH L S, et
al. Chemical, physical and micromorphological properties
of termite mounds and adjacent soills along a toposequence
in Zona da Mata, Minas Gerais State, Brazil[ J]. Catena,
2008(10) . 1-7.

[ 2 ] LEONARD J,RAJOT J L. Influence of termites on runoff
and infiltration; quantification and analysis [ J ].
Geoderma ,2001,104(1) ; 17-40.

[ 3] F4e. ARESEIA BRI [ D], G LRI

% ,2009.

Wrokefle WA R AR 55, 45 R Sh TR A AR 3

MEHAH A [J]. 5 TR, 2011,33 (1) : 140-

144. (CHEN Laihua,PAN Cunhong, CHEN Senmei, et al.

[4

[

New technology of using salt to prevent termites for dikes
and dams [ J ]. Chinese Journal of Geotechnical
Engineering,2011,33(1) ;: 140-144. (in Chinese) )
[ 5] Bokfe BRaRse. $h L Bih A ARSI IFTE 5 0T
(R BN @I H 5T BE , 2008.
Mok te TR . SRR B IR SR IMCEWIR )], BHL
i #f2, 2003, 19 (6): 502-505. ( CHEN Laihua, XU

Youcheng. Primary discussion on prevention and control of

[6

[

ant damage in dikes with saline-alkali soil[ J]. Bulletin of
Science and Technology, 2003, 19 (6 ) 502-504. ( in
Chinese) )

[ 7] SL237—1999 £+ Tikge#E[S].

[ 8] SL274—2001 A=+ AW THHIE S].

[ 9] R GV 0, & TIRIER Pk ik 4hERg
W [T, KA K FL R £ E B, 2013,33 (1) @ 62-65.
(WU Junhua, YUAN Junping, YANG Song, et al.
Experimental study on swell-shrinking performance of
expansive soil under wetting-drying cycles [ J]. Advances
in Science and Technology of Water Resources,2013,33
(1): 62-65. (in Chinese) )

(10] w5 55 P F oK B ol O B 8 BB R g [ )],

FKFI 7K B B 45 8, 2012,32(5) :64-66. ( GAO Peng,

WU Shiyong. An experimental study of gravelly impervious

materials for core wall in Lianghekou Hydropower Station

[J]. Advances in Science and Technology of Water

Resources,2012,32(5) ; 64-66. (in Chinese) )

VER AATSF-. R RAE R X 55 A W B A B ) A ik

WRFFE[T]. A T A4 ,2009,31(12) ; 1958-1962.

(BING Hui, HE Ping. Influence of freeze-thaw cycles on

(11

[

physical and mechanical properties of salty soil [ J].
Chinese Journal of Geotechnical Engineering, 2009, 31
(12): 1958-1962. (in Chinese) )

(F#% 118 W)

- 70 - KA K, A B ,2015,35(3)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp ://www. hehaiqikan. cn



Air lock phenomenon and law during long-distance

pipeline  dewatering [ J ]. Petroleum
Construction,2010,36(5) :13-16. (in Chinese) )

[14] B, BT WRVS S5 R T A T8 V& 22 b Bk 0 ik
WFFE[T]. RIRS S5 4190,2011,6(3) :14-16. (JU Lan,

LIAO Kexi, CHEN Sha, et al. Hydraulic characteristics

Engineering

research of product oil pipeline at gap location[ J | . Natural
Gas and 0il,2011,6(3) :14-16. (in Chinese) )

[15] BRZEHL A PR S [ M. Bt 30 ol i R
11,1989 .20-22.

[16] J7Ti—. KEEE /K RGERAREE AR ERTSE [ D], K
HERHERS,2004.

(17 ] SR, TRAE R A EG I s i 7K T o 5 4 114 i
2] N R, 2013,35(8): 74-76. ( HU
Jianyon ,ZHANG Jian, CHENG Sheng. Emergency dispatch
of pump-stop for series connection pressurization water
supply project [ J]. Yellow River,2013,35(8) :74-76.
(in Chinese) )

(18] W] E B, ke B V L. GRS M. WA R A
S ST HNIAL, B AT KRR H R, 1983.

[19] AR, Fai K48 18 & Ge K il 0 AT S & 0K & F
FE[D]. F T PN RSE 2004

[20] 2= e, < IE w8 o ) i i /K 787 K i By 4 O 2 E Y
[D]. 4% AR ,2012,

(217 224 XM, ik, 4. 25 SREXT K & B K &5 10 B
P ()], HEHE BB, 2005,23 (6) : 16-18. ( LIANG
Xing,LIU Meiqing,ZHANG Jinguo, et al. Protection study
on water hammer of pipelines by air vessel[ J |. Drainage
and Trrigation Machinery, 2005, 23 (6 ). 16-18. (in
Chinese) )

[22] Jebk . i e 7K 4 Rk ol BO(EASE 400 5 77 474 it A 52
[D]. #R: FKKRF,2013.

[23] FiR— , BELLRI, BRISHE. B 51K TR 09 45 e il it i
FE[J]. K F1 % B4 4%, 2008, 27 (4) : 71-76. ( TONG

Leyi, FAN Honggang, CHEN Naixiang. Research on the
method of control pressure of diversion project in the sea
[J]. Journal of Hydroelectric Engineering,2008,27 (4) :
71-76. (in Chinese) )

[24] ZBIH, 5kMd, ATIREAR. mmRed K R g s UL BT AL R
SPEAE (I, K i RE B RL £, 2013, 31 (5) : 166-169.
(GONG Juan,ZHANG Jian,YU Xiaodong. Optimization of
impedance orifice of air vessel in high-lift water supply
system[ J ]. Water Resources and Power,2013,31(5):
166-169. (in Chinese) )

[25] FEH. ARG RIBEFE S B9 [ D], BB BB R,
2008.

[26] KIM S H. Design of surge tank for water supply systems
using the impulse response method with the GA algorithm
[ J]. Journal of Mechanical Science and Technology,
2010,24(2) : 629-636.

[27] WAN W, HUANG W, LI C. Sensitivity analysis for the
resistance on the performance of a pressure vessel for
water hammer protection [ J ]. Journal of Pressure Vessel
Technology,2014,136(1) ; 871-876.

(28] Mt AT Ve, 4. 2 AU o i VR A T K
FELI]. 0 R 5 3 &, 2004, 4 17-19. ( GAO
Songzhu ,PU Jianing, XU Ping, et al. Study on controlling
water hammer of pipelines by air tank [ J ]. Pipeline
Technique and Equipment,2004 ,4:17-19. (in Chinese) )

[29] T30, M, B/ R )2 SREXS KT #b 2Rk
RGBS CRIIBTI AT TEL T ] PR 224 TR R
2#h%,2003,35(1) :27-30. (WANG Wenrong, YE Yaling,
JU Xiaoming. Protection study avoiding transient negative
pressure by air vessel of thermal power station pumping
system [ J]. Journal of Sichuan University: Engineering
Science Edition,2003,35(1) :27-30. (in Chinese) )

(R FY9:2014 -04 - 15 Sl . B )

(4% 46 W)
[10] JABKGR:, ZERE, BT M3 E R T erst el sy vt
AERIRRTTEL)]. A0 122 5 TR, 2007,26 (3) < 573-
579. ( ZHOU Qiujing, LI Tongchun, GONG Bining.
Experimental study on shear behaviors of brittle materials
under cyclic loading[ J]. Chinese Journal of Rock Mechanics
and Engineering,2007,26(3) :573-579. (in Chinese) )
[11] GHRIB F, TINAWI R. An application of damage
mechanics for seismic analysis of concrete gravity dams
[J]. Earthquake Engng Struct Dyn,1995,24.157-173.
T2 . VR B i 2y 55 0 P A 1 Y K A I3 o
AR D] R3E : 3% B T K%, 2006.
X 22 2 I VA - 2 K - b A TELAE T Y A R A 30
MR 34T [ D] R A TR, 2006.
(ks H91:2014 -01 -24 % . 9% )

[12

[

[13

[

(L35 70 )

[12] Beffls, Do, WRAL. i Eh it 4 o B AR el 0
SHUETT]. KITRHEBEBEAR, 2010, 27(7) : 36-
40. (LIANG Jianwei, FANG Yingguang, CHEN Song.
Experiment  and strength

mechanism  analysis  on

characteristics of coastal saline soil [ J]. Journal of
Yangtze River Scientific Research Institute, 2010, 27
(7) : 36-40. (in Chinese)

[13] BEZ5E, HRss, ek, 5. AR Fn & 3h i L hisy g
FERR IR T )]. KITRE BB, 2013, 30(4) :
52-55. (HONG Anyu, YANG Xiaosong, DANG Jingian,
et al. Shear strength property of unsaturated chlorine
saline soill [ J ]. Journal of Yangtze River Scientific
Research Institute, 2013, 30(4) : 52-55. (in Chinese) )

(Wi A 1812014 -03 - 18 4l KB 250)

- 118 - KA K A A & 2015,35(3)  Tel:025 -83786335  E-mail :jz@ hhu. edu. ecn  hitp ://www. hehaigikan. cn



