B4t B2H
2018 4F 4 A

TLPEKRFIR
JIANGXI HYDRAULIC SCIENCE & TECHNOLOGY

Vol. 44 No.2
Apr. 2018

DOI:10. 3969/j. issn. 1004 —4701.2018. 02. 06

9 55 92 J2 A DB R B IR I W 5

Q‘K j&;l 2

(1. EPSOE R E R ATHLE R TREORHFT L, K 400074;2. ERIGE R ¥OKFKE TREFHERLTE, X 400074)

B B SORERE NI AR SUFIEATIC %, BFRE T 5 P96 RO B35 S R AR (RURT R, £ 1
RRABMIEZRAB AL & WIS, IR ACEHE/ (R + L)) BCEE/(CER + L)) 1 COR B
Tt AR R R, LA B T R0 B R s M AR D AN [ B LU BTN a1 B2 Y R s LA SEmb BT B AR/ o B R
P32 e R R . IEST I iE 5 PR 3K P 2R Al o A LR B, 40 SR AR A B L P 3 3 R 0 P A R B DR 3K -2

AL AR .
KRR B R R L HE KT
FRE SRS P315.9 SRRFRIRAS A

0 51 &

Bk E R AR AR JE X BN A
JREU ARG B R E R 43 3 AP R (D JF A Bk 5 g
J2:QUAERIIE  QWERFIE . KBIBERZ
FEHLJST P S i S R B 2 S T Bl A B T 7K &5
BERT M. TE PR T H 5 R AR 2%, 3R A
B IE TGS T RS BR IR T , X TR A
YRR KRSETE , IS A RS T 5 =y 224k
JRIGBEFEA T BRI S AR MK e =18 i FE AR
K, ARG E KRR AR A 2R RN
BT R AR A XE B R

PEATERES SR Z AR B BRHAC L a0 X 2 AR B I
MR EAERE L, PEREEA R R BRE AR
3 X B REAR LA M AT AT IR R
S BEAR U RHA A B i 5t BRI B 2% o AR SURYRHK 55
R J= B ) S B B AR LR, SR A IE ST IR
S 77 B BEVHAR ARG L i, WFFE AR DUbE B B B 55
BEMTH AR R S HCR ALK -

1 AAREE IR EAE O

1.1 REGAEAEEL
Py B — B SR 2 AR B L5 e B s 2 gy

Wk H #H 2017 - 11 - 02
YEE RN 48 Br(1995 - ), 5 e

EHRE 11004 —4701(2018)02 —0106 — 05

M , AR/ 5 B IR BE I T T B — 1L
A AL LR R TR R R 2 () LA A ] 2 40
YER > W, I FAE € Fom. RV LT Y8
S T SR BRI R (R BRI AR K 2R -
c,=C,.C,
C,=C,C,
C,=C,C,
XEC,,C,,C,,CLC,, Coor PIFRRE JIAE B
J3 JU 8% PR R AR M LR o AR R T
IR AL LR T 1, R B 40 S B AL LR
ZiEE S/
C,=C,=C, =1
C,=C,=C,
Hep,C,,C AR R MBS KR AR
1.2 A{FHREER
R R BB B B ) S R B, %08
FIER TR I 2 B 2 B, AR U IE IR U 2 A <2 f1
WA AR AR L ((EERS RN
)R R B BFEA RS T , 76 1F 20 A0 2 B 17 26
FZR%, DI A 400 (60 B) FE H A% (300 B) 4
SIE R B REARE SR IR, R it 2% SR P L o
—FIBRHE R BORHIEAT IE AT, & bR LA TR A
A3 88 ARG A AR DR E AR S A B K 9
T B RS, R B 2 R
HB R T MRS HR FE KGR R4



Fag H2H

a8 B BESIE M UABHES LR AT 107

A2A IR, A BB T PR RERR R o

O FRPRAR AN K, TR TR N 4539 e S i U S mT
DA A S e Fb PR SR, 3 HLYE % B/ AR B
R E] AR N BE B AR 1 R 2 B

I AAOBPRLARAH T B/, B R, IMA 2 B4R
BRENEE EAERERARBES —E NS
M

i ) E R QR A BRI, QpiE
TR, W DN ELE A RLE SRR D
SR LIRS L R b A T, 3 5 4K 55 e )2 1 B0k 41 R A
£l
1.3 RBAER

A TREREEIRAR NG TERPE MK
BB EAE A SRS ER T, B BRI
AR B DU B R R AR . R R AR
FE ERAEE A REAR/ (R +BEL) BHEB
REGH/ (B +HL) ,BE CREARD S5 H
THEEZL, HE CCREERAH SR LNER
ZHOELELD.

£1 BERRE %
WEAT  EEA  HEEB CIE%CQ
1 2 1 21 21
2 2 1 39 39
3 2 1 62 62
4 2 1 94 94
5 2 1 143 143
£2 ENHREREIHE %
mEAT  WEA % B % C
1 1 0.4 40
2 2 0.6 45
3 3 0.8 50
4 4 1 55

WRIEHR C, (C AKX 5 BE 0T 55 BT A58 44
PR R, I P — R R R B R B T IESC
W IESCIRERAEA R R RN R KV T O 6
PR B —RiABe T vk . RIS IESS P BT A 1 B Pk
R AR M AT R, X 2 Y TS, TE AR
R RRPUE S E A R H R XHAR R EWRE . 4
WA =R R WK, 5 2 T e A, W 2
F74° =64 P GRS, MR 2 ERRFTIRE,
W ARG HEAT 47 = 16 R & 81T, I H AT IR E LW

1.4 RKEHE

R R 100 mm, H 50 mm ) RIAE A EE S
B AR BE LUAR I — SR B M R e A R8T R
A FK S — SRR WP BIR A BB A SRR
AL, VR AR S, N T O B IR AR AR LR L
kA AR A VR BB ER , FEASE L5 R D0 B RIS T
WM, I ER TR REE, T3 4G9
FHLE  TERRSMERM T TR 15 d ik e @, iF
ks £ REZA 0 B E RN EEME B, REF
¥E., HREEARERET AR,

Bl RER

B2 HedE

DR UE SR R 4 A e R AR S K R AR, PR
RITE Rl — K 58 B, 0B Rl A AL R 4 1, i 5 0A 1
mm/min ; 3 AR FEVHEER T 52, i T R — FC Eb
HilFE 3 A idAe, ZEZE SR A 3 A B BB #EAT 2
Bro



108 TR A AR

2018 4E 4 f

2 mER

2.1 BRFRAE
2.1.1 %£E

Kl 3 B AR H R AN R K T i B
HIRZR A, AT AR ) C, (G, iR B R R 2K 3
REIDIBAR A o 72 R KA R, C, 1A
WERT Co

2. 10~

i,
2. 05 i

2. 00

% 1. 951
Q

~
B0

=1 90

i

1. 85
1. 80
1. 75

1. 70

N

20 40 6 100 120 140

0 80
RIFAKE/%
B3 BERURES T

2.1.2 HERE

AFHER KT AT R B AR th 2k i 4 By
R, B L 2 (1) C FEIN Z K- W38 A5t s 38 B2 Jo i
KIG W/, N ZR K F-AE 94% i 5T 1 5 2 38 B U, 24
0. 68 MPa, C,id R4t B B2 Fift B 2R 7K B3 i R 72/
o BB Bl , RN FIK AR C e, (2) #E—
REWEHIN, CIURBERZE/NT €.

0.7~
CZ
Cl
0. 64
§a5
i
Lt
0. 44
B
0. 34
0.2 \/\/.
T

5 1 1 L] L) T
20 40 60 100 120 140

80
RIFAKE/%

B4 R R

2.1.3 BUHF

C, G il PR B N R K F A LR 5 4
FEFRBEARL, A S P BR , €, iR BE N K F- 3 hn o
BERJA N, W AE H BUTE (R R 7P 24 94% I, 3k 56.7
MPa, C, A FAEAR R HE N 2 KT H I8 38 K, £ N
K2 140% Kb iK BB OR, #) 24.61 MPa,

60-
CZ
—A—C

1

50+

g 40
nm.l J
ﬁ 30
#®

20+

104

20 40 60 100 120 140 160

80
RIFAKE/%
B 5 SR T

XS €y  COA KT T A % B U5 B R
PR B E R, C AR R AT FHi R
B s SRR, T G ERE s E
AN, R R KPR €, \C BB R AR
M, FEF LRI RER G H I8, % A TR il
B RHEAT IEZR R
2.2 EXREERRSH

AT 22 AT IE 3SR 6 (1 B — B B TR 22
AyPT L ARIEIE ST I, 2= RS W R K- Z FiH
B KAE I A fe/MAR S R 2 KULHA LA R A R K
FEAENZEFER, ZE RS RES R LS, AFEBE
FKAE Bl 2 BE B SR B Ao AR B 5 e )l
e IR I
2.2.1 %5

B 6 J2AE RTERARLMAET T4, 15 d )5 BB MAA
RO TR A SUR B, B AR R R R AR
RIK-ZEAL, v LA H A B R X% BEE /N,
FOKOV-HE I A B3, (B AR TE B8/, 1 C &K
PSR 2 B B A K, BRI K,

FRIRMTHEERWREMAE, 5B 6 RBLAEER
L C HEMRZEART ABHE, FEEX M
EERZMEE:C>B>A,



Fag H2H

a8 B BESIE M UABHES LR AT 109

1.90
—a— A
1.854{ |—#—BHEZX
—A—C?

~1.80

%=

N

oo

< 1. 754

il

#a
1. 70
1. 65
1- 60 T T T T T T T T ¥ T ¥ El T

1 2 3 4 0406081 4045 5055
RIFAKE/%
6 ARFEZRALTHEETLIER
w3 EBEWRESW 10°kg/m*
HE
_—

b AR A B C
K1 1.6855 1.712 0 1.620 0
K2 1.738 0 1.681 0 1.6750
K3 1.669 5 1.667 8 1.745 3
K4 1.723 5 1.745 8 1.866 3

WER 0.0525 0.078 0 0.246 3
2.2.2 HERE
L17 [Cg—ARE
—ea— B E
1. 04 | —a— CH=E
0.9

g
0.8

= //.

il

= 0. 74

=
0. 6
0. 54

1 2 3 4 0406081 40 45 50 55
RIFAKE/%

B7 AREZEKFE T 5T AR RCR A

I AR BT I 58 BE IE AT B A, 4R 3 TR
7 B A [RY N 2R AP S B0 1 5 B A2 fh i A
R BRI R KN R, N TR ), R
A B C By X a1 BT B 56 B 39 2N , T R 5 38 B
HE AB.CKT-HIHE R K

X IEAT ARG R A R 5T R 5 B SRR 2 EHAR 2
R 4, X HOAR 22 RN R LA R 2R %o i e ) 70 S i B 2
ﬁg :C>A>B,

T4 MEERERESHT MPa
H&
4
KB A B C
K1 0.57 0.71 0.59
K2 0.66 0.78 0.71
K3 0.79 0.81 0.85
K4 0.96 0.84 1.06
2R 0.39 0.13 0.47
2.2.3 #BpEEFE

%] 8 R 1 IEAT IR I 45 2 1A [/] N 2 KPR
SRR R RCR I, BUARAR R R N R RN FRIKF,
A LFEH A B.C HRKFHZA MU B AEA
SN, DR PEARE B R DX R K S B B

—— ARIE
404 | —®— BEIZ
—A— CHHE

BMHE/WPa

[+%)
[=
1

25 T r
1 2 3 4

0.40.60.81 4045 50 55

RIFAKE/%
B8 FRIEZENKT T MRS SR A

X IEASIAR A R A 4 B K AR B R AR 2 EHAR E
5,0 HOR 25 R /N e BRAS R R R AR B 1 R TR
FRFFIE:C>A>B,

MR ERIESTAE SR, A RN R AKX AR
PRy R AR O, A B R K3 it B 5 5
TIFAERR I AR, AR R A 2,
BE BT 53R BT NP B C N KT 38 hn i K
LREWEETHRSR, C NR XA B PR R
BERBAPEAR BRI N R A B ZR X 4T R o J3E AT sE A
BREIERT B AR,



110 TR A AR

2018 4E 4 f

x5 BEEBRESH MPa
=S
4|
T2 B A B C
K1 27.80 32.30 29.08
K2 32.49 34.38 34.58
K3 33.52 36.23 37.70
K4 37.98 38.81 41.43
WMER 10.18 6.51 12.35
3 % i

(D #FEHHEER AB KPR, 2052 HE fa A Al
A B RHRIREREAT 3 BE PO 558 BE RSP R ik
K, AR XA PR RE MR E A B
Wiy, B fb X R 5 B A SRR B R A B B, 455
AR SR N ISR A R

() EAIER RGBT 7, LR AR/ (5
B+l L)) BOAE/(CBER + 1)) M CORRY
P ) AEHEER, B TERRE 4 K, BT
16 25 i be 36 AT 90 BE D0 s 5 BE AN PR R (i

(3) M W22 HTEE 2 M 7 A [ R R SR B BE
PURRSR BRI VAR B i U, IR C xR
WK, AR AB R AHE, AR AB.C Xk
SR BEFFRPERE B —E R, Kb C NR P

K,ARRKZ, B HERD. G5 ARHEKFXHR
FEY B A R CR BUR iR B RE C IR
KBS N R T, DU O B RS PR G A B
C EZR AN K

SE 3k

(1] EHEEE, k. RAKBEDTRABREHATHEMELT]. h
EE B4 B%H,1995(03) .17 ~21.

[2] skfgon, TR, 2248 THRMFUAHTFEEIM]. J650: 4 F R
#k,1994,

(3] 4R S BE R R, 55, 40 MK H 3l 23 (R0 48 3017 IR BT T etk
[J]. &4 h35 THE5H ,2012(S1) 2692 ~2703.

(4] BAOH, RAH, R T, 55 IVREKF FA AR UM R 3R 8 3 5T
[J]. &+ 7% ,2013(S1) ;109 ~116.

(5] xmsts, Bk, Bife, 2. KRBT IR S B B B lRsh A I B 5
(1) AARARRUBOR L LR [ 1] 55 4 J72%,2015(01 ) 83 ~88.

(6] 4BEE, ¥Fid, XIE. RERE) G IR BRI B 5E [T ]. 1L,
2012(04) ;497 ~501.

(7] so/hH, NRE, 2. AKIBAG B R A A A b1 A G Ll 1 i o DT 95
[J]. 2+ H12%,2015(05) ;1357 ~1362.

(8] E4hEE, HiRst. BB R TG HMEEE)]. Ba %
52545 ,1982(01) ;37 ~44.

(9] #LR7s. b 1B BRI M BN S R B T]. VALK IR
5k TH,1996(02) :67 ~70.

[10] 3K3RER, 2RI, ZB/NEL, 55 RSP L 45 s £ AR DUB e B BT 151
RERFALT]. 24572 ,2008(08) 2126 ~2130.

IRt kB AT

Experiment study on similarity ratio of similar material
for model test on weak intercalation

ZOU Zheng'?
(1. National Tnland Waterway Regulation Engineering Research Center,Chongqing Jiaotong University ,
Chongging 400074. China ;2. Key Laboratory of Hydraulic and Waterway Engineering of the Ministry
of Education, Chongqing Jiaotong University , Chongqing 400074 , China)

Abstract ; Combined with physical and mechanical properties of weak intercalation. The proportioning test is conducted ac-
cording to the principle of similarity. This study aimed to develop an appropriate similar material for weak intercalation
which can be used in physical model test in laboratory. The single factor test and orthogonal test is combined to research.
Three controlling factors including A ( paraffin — aggregate and bentonite ) , B( gypsum — aggregate and bentonite ) , C( aggre-
gate — bentonite ratio ) are chosen to perform the orthogonal tests. A series of tests is carried out to determine the density,
compression strength and elasticity modulus of different similar materials. The physical and mechanical properties of similar
material which use quartz and barite powder as the aggregate is studied. The sensibilities of three factors level change are
analyzed by orthogonal test. The results show that the density ,compressive and elasticity vary with the factor level.

Key words : Weak intercalation ; Orthogonal test ; Proportion ; Factor level
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