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Abstract: Taking briquette specimens composed by soft coal with outbursting trends as research object,
systematic research of the influence on triaxial mechanical properties of soft coal containing gas caused by
confining pressure and gas pressure is done. The results show that confining pressure can significantly
affect mechanical properties of soft coal containing gas, the compression phase of soft coal containing gas is
obvious and the triaxial strength is increased gradually as confining pressure is increased; the influence on
elastic modulus and shape of stress-strain curve is not obvious. The triaxial strength of soft coal containing
gas shows decrease trend as gas pressure is increased; the influence on strength of soft coal containing gas
caused by gas pressure is obvious when the confining pressure is smaller, but it is not obvious when the
confining pressure is bigger. the influence caused by gas pressure on elastic modulus and deformation of
yield step is not obvious; gas pressure has not only obvious mechanical effects, but also have chemical action
on soft coal containing gas; stress-strain curve of soft coal containing gas can be expressed by conic, the

influence caused by gas pressure can be considered as equivalent confining pressure effects.

Wi BEE:2012-08-10

E&TH:HEARRAESIH (51004110 5 B B8 5 KL W0 H (20082X05034-002) 5 [E 5 H KB % H 4 5 fi 0
H (50834005) 5 H o y&5 &8 S ARl 45 3% BT B 55T H (2009QZ03)

PEF B A UL (1980, 55, sp A Ml K= (AL D) PRI . 3L R Ve 05 U5 F R R 3 e K FE W LR B FHE LR =E
M2z, EENFE A N2 5T 2E AR TREMBIS . (E-maiD) hongbaozhao@126. com,



http://gks.cqu.edu.cn

104 TR K FFER

%36 %

Key words: soft coal containing gas; gas pressure; confining pressure; empirical formula

M5 PN 28 FEBOR R AE AR IR B — B Y
W M4 & kA RS 80 E N 9CE
RN L A T O % Bk B8 L 0 o R 0 B 55 7
S F HLA AT 4R T 38 1T RE 5 250 P00 E L R A KR
G A IE kA Hfe FEWAER B R, I 15 76 3 81
TR IR R P R BB K ERA T — . RIS
5RO 2R A A R ARG AT 0 B B Y ) 2
PEXT T8 5 FC 28 i & A RN R T B Y 4
YERD s ORI AT AR &5 1 I S iR i 2 k4
T B 52 B A A R 2 Rt I F R B
W 55 15 10 1 2F R e TR S T s 1 R AR
WLE R kA R RSB TN E .

] X BT 1 ) 2R R I AR AR T R AR
TG R S AIESE T BC T e AR R A P 1 B
W SRR SE L A5 T OB N RO T I B S
BT 7 S R R e RS s b s AT T
P R 4 DL B AR A BUT B ARR BY  SE R 15
BT B A U R S B0 F S B AR R Ty
R PO RS IT T M Sy W ERE N R B TR A
PESZ M L DA Ry AL N 7 07 AR il 26 5 R s i i 4k B
AR RD s T Bt 5 0 MR T
B BU YT I 1 U A A R0 = B I T A T O O A
e ST A RS AR B S TU
AR S T AT R IR T2
A 5T T AR, a3k FREBCELIE ™ LK 6 R e L ip
ST R BB AR A O AR O s Sk [ 12-15 49 S AR 4%
S B 0 S S T AR A B S T BL T U A Ty 2
BERVFN L T N I B ) AR LAY . (BT 5 T K4
JHE55 LT 5 1 10 55 B A RO BT I 1 =k g 2 R
WF5E 1 75 E— B WA I - FLIX —BF 506 %+ 73
RS E R A4 R EILEY EAE &
PG E . [, 2B 3 DAy B I 4 55 A5 R iF 98 36 42
XFH =T W R AT T RE R, I
HR A R 560 45 SR A5 3 T BT AR5 R -0 AR Ok R
MG RR .

1 REEE
1.1 K HF

B F KA FUIT 28 I A0S 0 2 1A B AR
BE/IN CES R R TR A . R R R R AT B
L E RN O 23 DR OIS 2l N S | A B N 2
2 % U R I A RE AR X G g 2 R v AT B
5 o MR Al AR 5 25 3 o T LA 7R A
PEAT & FOT IR 22 e R B g

TG AR A FA B R A AR T — ) 7 = 4y
22 e AR S TR e H R T #
o3 2 HA U0 s 2 i R L IR TE T R i #E
RIS Z R A AR B RS PO R Hh R, BERE A
WA WL o HE AT R 06 L 06 3 . 78 3 KRR 200 S0
T A ] 55 R~ $=50 mm A =100 mm
AOAR HE RSB RBLIE ) g 20 MPa. 72 BB
R ) A 2 R R N R I AT R 4550 . R 2 ol R
i ] AT BE A HEBR S0 A8 R 2R T 40 A6 400 A 1Y ) 2
P H TS HmE 1R,

x1 BRRGSREETENFSH

28 MRSHE RS EE

P H 9 B/ MPa 0.40 T4 Al
PRPERL R/ MPa 9.00 —
THA HE 0.3 —
EAR KR/ % 4 6.2
W& J1/MPa 0.91 —
PR A /() 29
WH/(geem ) 1.17 1.4

1.2 A&

T 4 7 PR K 2 Y g B R T R SRR R K
M TR ZE AR S AT . B H A B e
Oy AR TR B Ag-250 F ] iR 56 AL ER AL, AT 4R 43t
e Rl 1) A 250 KN AT S0 BRL Al R 45 L 0% AR L I
AT VE T A 2B M8 ) i s & RO ) 2
PRI B 5 o B AT BT 2 00 =l S B 3098 It
AT R G, H = B e s g AL fn 28 A AN
Tl B 18 ] 2H B PT B ML Y s 3 Ly 0~ 20 MPa,
A DL R AT R 05 28 L FO S ) A 1 o R
BRI I 1 s . I R LA 2,

1 ZHESRHERETRB RS



http://gks.cqu.edu.cn

%14 RBEFASRMRBIE =40 ) F A HXE 105

1.3 XA R

S B U =k g 2E A L g3 ) AT B0
FEJ1k 0.25,0. 50, 1. 00 MPa = F {5 &5t F i) &
2.0,4.0.6.0 MPa 5T 191 FC T 8K 55 BE =il ) 2%
PEFTOEIE B AR AT 3 Sl R S . Ik oy
AR AL B # i 2 S 0. 02 mm/min, 3K
WER O J5 » 7 2838 TC W 8 h. FF 4 AN W B IS 2 AT
.

2 HEHERKDH

2.1 BEEMNESEHRBEANZSER W

R BT 1 S5 30 T 58 HEAT T % B0 5 1Y
= A R AR AR T AL 1y — R AR i
2L, W 3 FiR.

BTl 3 R

1) =l R 40 B 5 G T 4K 55 A 14 TR 2 B B B
o AT RE S 1 T AR R 0 AN L FE TR B =
LN N ey oy O N s R e DA T G e
B4R T R AETE B2 By B 3 56 T 46 B ) B
03N AR 5 N TR B B T S0 0T o R A A
AR T A 1 2 2R 30 T TR B I B A R

2) 97 FUITT A 55 M 1 £ B AR T B B R MR AT
AL % 380 A A e S B . K AT e A R
35—V B0 BB R WO AR T T R RE R
PR Ry 0 B e 5 AR TR AR A 1 49 o P B D A A A
SR 2, i Eh R R R E AR TR R RIE S B —
Ty B AR 7 Bl A5 Ak B T 32 52 i S B g, X A
HASIER G,

3) Fifi 5 L 1 388 00, 5 B 3T 26 555 O 1 B R I
Tt g AEL B o L R A 5 e O AR et . ik al R
JE Bt L 19 185 AR ) 2847 7 P T a0 B 7 2 1Y
A8 1] 7 28 /0N » AT A 34 B A R K AR BT
IR 19 2% A4 I 80 AP b 52 i) B 2 L 1949 386 0 T 328 947 0

18.00
17.00 6 MPa
16.00
15.00
14.00
13.00
12.00 4 MPa
11.00

£10.00

£ 9.00 2 MPa

R 8.00

& 7.00

6.00
5.00
4.00
3.00
2.00
1.00
0.00 1 1 1 1 1 1 1 1 1 1 ]

0.01 0.02 0.030.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11
m@/(mm~mm")

(a) I EF150.25 MPa

6 MPa

4 MPa

2 MPa

J1/MPa
S2855552505500500

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11
Bjﬂ"z‘/(mm-mm")

(b) BLHTEF150.50 MPa
17.00
16.00
15.00
1408 6 MPa
L12:00
£11.00
E 10.00
9.00
g 800 4 MPa
= 6.00 — e e W
5.00 -
300 2 MP.
i i
0.00

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11
% ZE/(mm-mm™")

(c)EEfEEjJ%JI.OO MPa
E3 aRfRBENEHEHE

N B LR BN A M A

A [ Hs XoF 5 BU 4 29 535 JE L g g A% Y 2 T R B i)
AN & 5 BT 5 AR 19 L — R A i £ 4 AR
TF TR B Ul 2 L R ) R 0 (L 5 B 2R Y
iy

5) & FLAT 55 BE Y e O 3C LA BT VI8 IR O 2
U i & BT s BRI A 1 4 s



http://gks.cqu.edu.cn

106 TR K FFER

%36 %

B4 SEHRBEBPEEK

2.2 REIEAMEEHREENEHFERZ D

PUINT 3 7 5 PO 28 M 1 K A LR R A R
B F 2 IR OSSR AR R B A
W RE . A5 B BL TR ) R BT R g5 ) 2
JoT B 5 e, 43 AT 1B R ) R 0.25.,0. 50,
1.00 MPa=#F L T A H F 2. 0.4, 0,6. 0 MPa 4%
PR 02 PO B8 I = e v B O B AR R
HEAT 3 Bl ny Se g . 2R 07 2Ok AL B 45 ] =X
HHE R 0.02 mm/min, MRS, #5208 L
8 b Fof i R B U HE AT . 3 A S 5 B 5L 45 2
T BT R A N g - AR R il L an BT S
FiR

BTl S R

1) AH R B 25 448 o B0 3 R 7 %o JRE A 1 i 3 L
AR BE A RO R ) B A iR R 5 )
AR B BU I R ) R 5 RO S B A 1 iR R
/0N« HLUFC 3T Fe 0 728 1k R B2 AH S5 L 5 B 0T B A ) =l
58 A At SR A ] . 3 AT B2 L B B 5T R ) R
B2 308 T 28 A vp R 40 B R R RE P Y L BR 45 4
PR IR S ) 1 FH 0 o 28 B A R L B 285 4 PN 1) 4R
viig B AR 87 o HLRC 3 TR 0 8RR 7™ 2R 1 i hiy g A
KR ) B AE A I 32 W 185 0 02 fei A P £L B 45
A BB IR A A AR 50/ N B Ar AL IR R A 5 B0
BN

2) 5 B 3K 55 37 BT R 7 1 52 e K /N 5 B e
AR ] A8 Ak DG Z s B s [ R /N B B R i
SO B A7 BUINT R 0 5 e A d 2 T L PR 3R B 32 B
Wr s 152w AN BIIE . 3X AT RE S B T s B A B 0

FLITE J1240.25 MPa

U HE 550,50 MPa FUTHE J1°41.00 MPa

R S1/MPa
CO=—NNWWARALNNRRNN0
SL8L8483343438348

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11
ﬂ'}E/(mm-mm")

(a) Bl F=>52.00 MPa
147 LT F1°50.25 MPa
127
10t /4.‘//—‘_3/%:::.7—‘
s | 5 97491.00 MP
s 8 R 190,50 Mpa IV EAIH1.00 MPa
= »*
R 67 7
‘]5
ol
2 9
0 , . . . .
0.02 0.04 0.06 0.08 0.1 0.12
3 2% /(mm-mm')
(b) ElE}4.00 MPa
18.00
%:% FLITHE S1240.25 MPa
15.00
14:00
%%.% FUTH 141.00 MPa
£ 1100 LI /3240.50 MPa
= 1900
R 800
27
5.00
1:00
3.00
2:00
S
: 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11

ﬁj@/(mm-mm")
(c) ElIHE#6.00 MPa

5 REEAXEHEEERMD

BN TR K BRI R, H 0 5t h B 52 )
P, HORCHT R ) 5 B L 32 /INS £ L 0T i B
N FCHT He 7R G 4 s R R e AN B

30 BUI i 0 % B B 0T R 55 R 1) A ERRE e 2 e A
B2, Lt SRR 0E AT R B B 1 AR T R W IR S
Ui

DM F A J1 25 M 5 BAE I 25 A i N BF 5T AL
BT EAFE) TR FCT 145 % B s A
HY NS I NN BE S A TSR 2 .

1% 2 AT, BUINT R 0 9 /N Xk 455 R 1
W5 NEEM KN A BREAR ., EE
FUIT 3 i B s A R SRk e, HAR b
AR WY 55 PN EE 4R A R S U/ A B AR AL AR B



http://gks.cqu.edu.cn

% 14 Rk E

A RS IR 2 4 ) AR IR 7

FCIr R 0 6t SRR [ A7 3 2 2 B 5 o i BB 407 X
RRRE AN LA AE 3 57 75 AT A 52 ) i L A A7 7 ]
A VR T BRIV < 92 B B 30 R 357 B B S8 42 X AR ARE £ Al SR
KEGRARFER .,

®2 ARARHENEFGHTREENRIRNELRA

KM I3/ MPa PRI /MPa WIEHA/ )
0.25 0.73 25.4
0.50 0.42 25.1
1.00 0.26 24.8

3 SEMRBATESEEZEANXHN

#ar
3.1 NANZZEBANMWET

AR X 25 BU T 8k 55 A R A 2 i £ 0 . BT R
HEA LT R 8

1) 0 3 1 78 il 2 S 1A 3 B OF 10 1] T 1 4 ) 2k
T BEAR Sy Xk o B 2 78 8 5

2) 5% FUHT R 5 B 0 4R HVE [ B B4 L HL
W B4 5

3) T BT 555 SR 1) Je g A8 DR /N B AS A A

TR FL (R 5 B 2 Wi AR A3 SR JE A ST AT AT
TR 1 FC T 55 R 1 ) 8 O R R

c=a-e +pReet v, @)

Acapoy G S H 0 & O ERE ) 27 1
RIE .

PARCHIE 712 0.5.1. 0 MPa F1H JE R 4. 00,
6. 00 MPa Sy il %f H i AT 5 70 B 45 3 1A GG
SR INER 3 R .

x3 ZRAXUESH

HTE S/ [l [ / MPa
MPa 4.00 6. 00 SH %,
—3227.1 —2908.2 a
0.5 375.31 401.9 8
0.209 4 0.157 3 Y
—3264.7 —3090.4 a
1.0 361.47 441.92 B
0.5306 —0.3267 Y

Sy B 0L G R 0 E A M R LG R S L
MR 2E 17 % LG 40 B W 55, a0 1 6. DUBL 0 Ik R
0.5 MPa,[H £} 6. 00 MPa F1 R 37 £ 774 1. 0 MPa,
FEl K}y 4. 00 MPa i AT HF 5T .

16.00
15.00
14.00

2

WK 2%

ot ot

11 ¥ F71/MPa
O-NWALNANROS=N
8888888888888

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
ﬁ_\L[ﬂE/(mm-mm'l)
(a) LT E/70.5 MPa., [l }6.00 MPa

10.00 & B

B[ 52 H1 /MPa
~
[=)
[=]

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
ﬂﬁ/(mm-mm“)
(b) BLHTES1201.0 MPa, FEIJE}4.00 MPa

Eo6 RBHMESUSHEILSHN

HI T 6 R A 605 i 2 03 6 it 28 2 AT B4 1Y
FRALYE (4005 i 28 15 26 i 20 AT = A28 s 239 7
LSRR B Bl 301 i AR B B 393 A0 0 fL B B AT
XU 5 BT 55 A 9 22 T O T i B ARl L AT
I Fh 5 B 5 AR B bR 19 B e P R E Y
3.2 BEARHUFERNENEERN

AR i ABIE T BRSPS 5 BT I
MR 118 =Tl 5ik B2 5 BT 19 5 Rl TR 3R A

o1 — A+Bﬁgo (2)
HH o0 N ZHIPTEIREE . MPa; o, A . MPa; A,

B A& SH.

AR X0 F 50 25 2R O B AR D9 184 B 8 S AR
BERERA 5 0 T2 i HAR B B i A
PR T o 0t =3 S [R) A B30 5 U S8 Ak s 0 1) 5 B2 R
A W AR AR A AR A O ) SR BRI HOAS % AL A 1R
FHIS s 55 U A = Bl 0 B2 ] R OR



http://gks.cqu.edu.cn

108 T RKFFR % 36 A&
o1 — peu, = A+ Blos — pen, ) (3) L4 ] &xuts. BiRE, i, &5 BESDRST &1

K pen, WIIEE 7 MPasA B A& S8
SREE DAL G S X6 JRE R 1 A 22 1 T PL B R A
A AEAR A AN A I 5 4 2R SR B AR e A R
B R X6 JREAE A 1 5l 4 A £ 4R P P T i A T A
FERISREE . DA, w] DU FL 307 0 BE AR 52 2% 19 1k 2 AR
FA 25 18 R %k R I A P B KT8 A T DT B A T A
R 5 FE BV 45 20 T H AR, o e I 5 R B0 R 1) = el
S AT TR N
o1~ pcn, :A+B(7'0_37PCH1)D 4)
A,y JyH RS R

TR R

MR A5 R Ko i s rI A LT E245E

1) AR [a) [ s 2% 45+ BU 39T Hs 10 %) BE AR 114 56 B2 L
AR R B FLT e 7 30 A 5 R B S 1)
A

2) & FLAT 5 BE R 2B AR TE [ B PR B A
JIENEEDEERO K R 88 AL N RN i sl DA LR DI
U ST 05 1Y i B 5 o B {EL B N L o R
5 W) I A Sk 5 B BO I 53 RERE 1 L — D A% il 2k
PYREA LT 1 1) R A9 Ul 2 R L R i) 2 06 ] 5 R
Z B AY s AR RN LA BT DI BEIR o

3) FUIT e Jy 0 MERE 04 508 B2 AT Y2 25 R L Bl
FUI9T s 7 B3840 AR 5 FE 58 I i) 2 A H s 5 TU 3
B I 32 BT 3 AR T R /N 5 T T A A 2 ) A2
KA.

4) LI s 77 %6k 5 BU 3 553 L 4 A ER A S 2 Wi A
A LGS RERE 0 AT i B BE 18 A2 T 25 W IS AN T
35 BUSYT Fe 3 X R P 2R T 5 A 3 G DA R B A R
M AN W

SRR LB 45 SR o M« AL T BU T B
T8 25 5 s 3OO B RD A 2 VR TG 5 k] e

|

>

e

C 1] JEtTs, ARbaIR. Ea B0 8l ) O 3 By 16 3 e K 4 1l
BRIM] . BR# AL dbat, 2007.

C2]arad. oIt Ba B ARIMI. o E Al K% bR
o AR, 1990.

[ 3] WK, 57, 2255, S5, FUINT R 7 JRE 2 B R R 1
)] BEA2EIR, 2010, 35(4): 595-599.
CAO Shugang, GUO Ping, LI Yong, et al. Effect of
gas pressure on gas seepage of outburst coal [J].

Journal of China Coal Society, 2010, 35(4):595-599.

WENFERERBRARL]L R 5Z2 TRHR%EM.
2010, 27(1) . 131-134.

ZHAO Hongbao, LI Zhenhua, ZHONG Shuheng,
et al. Experimental study of mechanical properties of
coal rock containing gas under uniaxial compression[]].
Journal of Mining & Safety Engineering, 2010, 27(1):
131-134.

L5 T0o6E, mEM, AR, & i b & i is
IR HAR R EEBERE BRI a0
25 TR, 2010, 29(2); 336-343.
YIN  Guangzhi, HUANG  Qixiang. ZHANG
Dongming, et al. Test study of gas seepage
characteristics of gas-bearing coal specimen during
process of deformation and failure in geostress field[J].
Chinese Journal of Rock Mechanics and Engineering,
2010, 29(2) . 336-343.

[ 6] Edel, Foba, Bukas, S & A =Bk 5

PER AR R L] R R 2= % 4, 2009, 32(2):
197-201.
WANG Weizhong, YIN Guangzhi, ZHAO Hongbao,
et al. Triaxial creep characteristics and constitutive
relation of gas-containing coal [ J ]. Journal of
Chongqing University, 2009, 32(2): 197-201.

(7] @&ts, PO, kDA, BIEAEH T B0 AR Ry

Ak R A BT LT A & Jp 2, 2009, 30 (8):
2305-2308.
ZHAO Hongbao. YIN Guangzhi, ZHANG Weizhong.
Study of creep characteristics and constitutive relation
of briquette under confining pressure[ J]. Rock and Soil
Mechanics, 2009, 30(8): 2305-2308.

[ 8 JRao S N, Kumar N D. Earth pressure on caissons in

loading [ J J.
Georesources and Geotechnology, 2007, 25(1): 15-35.

[ 9] Prasad Y V S N, Rao S N. Experimental studies on

marine clay under cyclic Marine

foundations of compliant structures-1I under cyclic
loading[ J]. Ocean Engineering, 1994, 21(1) . 15-27.
[10] Kusumi H, Mine Y, Nishida K. Effect of structural
anisotropy on deformation properties of granite under
eyclic loading[J]. Zairyo, 1997, 46(9);: 1029-1034.
[11]Bai ZZ, AuF T K, Kwan A K H. Complete nonlinear
response of reinforced concrete beams under cyclic
loading[J]. The Structural Design of Tall and Special
Buildings, 2007, 16(7);: 107-130.
[12] FIaaE, SRR, I . & T 07 0 i A8 500 K B A
RffsEl)]. &+ TR SR, 2009,31(4):528-532.
YIN Guangzhi, ZHANG Dongming, HE Xunjun.

Creep experiment and theoretical model of gas-



http://gks.cqu.edu.cn

14

RBEFASRMRBIE =40 ) F A HXE 109

[13]

[14]

containing coal [ J]. Chinese Journal of Geotechnical
Engineering, 2009, 31(4). 528-532.

TR, BLBE, BRE. . ETRADHESMW SR
W e A Ay O R L)) B R 5 4l 2007, 32 (11D
1132-1137.

JIANG Yaodong, ZHU Jie, ZHAO Yixing, et al.
Constitutive equations of coal containing methane based
on mixture theory[ J]. Journal of China Coal Society,
2007, 32(11). 1132-1137.

WKW, AT, RIPER, S S RWBEERABET
HOTF R IR [T, MR 2F4R . 1997, 22(5) . 514-518.
TAN Qingming, YU Shanbing, HU Huaiqiu, et al.

Fracture of coal containing pressurized gas by sudden

relieving[ J ]. Journal of China Coal Society, 1997,
22(5):514-518.

BRUK, EVKEE, AW, H AT AR R S
SRR T LT ] RSy 2 4l 1996, 17(3)
229-234.

LIANG Bing. WANG Yongjia. ZHANG Mengtao.
The study of endochronic constitutive equations of coal
effected by gas and the determining of parameters by
experiment[ J ]. Acta Mechanica Solida Sinica, 1996,
17(3):229-234.

(B8 R B

I IPNLD~IPNLPNLD LN LPN L LPNZD NP LPNLLPNLDNLD PN LD NP ZPNZD LN LPNZD NN LD P ZDNZD LD LPNZDN L LPNLD~ZPLDNLDLPNLDN LD

(L#E 97 50D

(10]

[11]

[12]

Liu Y G, Xiao L S, Tian J H. Optimized corrosion
diagnosis of large-scale grounding grid [ C ] //
Proceedings of the 2010 IEEE Power and Energy
Society 25-29, 2010,
Minneapolis, MN. Piscataway: IEEE Press, 2010:
1-6.

LiuJ, Wang S Q, Ni Y F, et al. A new approach of

General Meeting, July

testability evaluation for grounding grid corrosion
diagnosis[ C] // Proceedings of the Third International
Conference on Electric Utility Deregulation and
Restructuring and Power Technologies, April, 2008,
Nanjing, China. Piscataway: IEEE Press, 2008.
804-808.

XU AR S N7 A WL AL O AL 3 0 S kA 6 12
SEFAE AT LT ] T PR 2424 e A AR B 22 R, 2008,
31(4).417-420.

LIU Yugen. WU Lixiang. WANG Shuo. et al.
Practicality analysis for optimized erosion diagnosis of
large and grid medium-scale grounding grid[J]. Journal
of Chongqing University: Natural Science Edition,
2008, 31(4) . 417-420.

L1310 BKAR K. s My A i 2R B D ] sl il 4k T

2010,36(24); 106-107.

DI Lefu. Design of substation strutural frames for
steel J]. Inner Mongulia Petrochemical Industry, 2010,
36(24) . 106-107.

C14] A L 2R 0, 00/ ) 55 0 I 25 ) T30 72 S 432 st )l e

LW R 3 M LD, L A 5 2010,46(12) :59-62.

LIU Yugen, XU Feng, LIU Xiaoer, et al. Analysis on
the influence of change of topology on the erosion
diagnosis of grounding grids [ J]. High Voltage

Apparatus, 2010,46(12) :59-62.

C157 XA AR . AT, H 4 2 5. 3t IS ol i W9 0 A0 00 &

LI R4 AR B2 AR, 2008,31(11) : 1303~
1306.

LIU Yugen, WANG Shuo, TIAN Jinhu, et al. A
corrosion diagnosis method for optimized measurement
of grounding grids [ JJ]. Journal of Chongqing
University: Natural Science Edition, 2008, 31 (11).

1303-1306.

(3 E%R)



