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Fig. 3 The comparison between the rock with the dry and saturated situations

ATy R AT PERESR . IR PR TR 5 00 A A 0K P 2 AT e AT R — 2 5
3 K-—FERATEARHABHAR

3.1 B GRS R RMEER
A B FF OB #24X 9 3 [ Taylor .

Hobson 23 &) 4 7= ) Talysurf CLI 2000 ;

SHEFR U HOCT AL, AR AE R b |

ST IR 0K T 4T A o B R '

A0 42 ) 00 o8 K50 Acb 34 £ L

F 50 B S B S 52 9 L L 05 K A ' i

FH = 7 06 2 3 % 326 6 T T 5 3 4T b -,

e & K LR 200mm X 200mm X

200mm . i 5 4 B K 0. 5pm., FI) 4R fE

Talymap Gold B E{E 43 #F 8E J1, 7T LA X

TG SR O 2 O B A

A BT S S8, R T A ST SCI AR (L 1 AT &), BRI TR, 2 F 4 SR

AR R L AR 4 WD BS ML B A0 TR R LR TR IR T AR RLRE S R 4

N8 XA I RER B K pH (EA 7. 1.
#1 THRUERST5H%25

B4 B RDE SHAUR B
Figd The diagram of specimens and topography

measurement instrument

Tab.1 Sizes and mechanical parameters of dry specimens
HiRe HA/K I RE B IMPE RS (mm) | R (GPa) HEL/N=4
1 Hz A KBS 8 180X 60X 4 26.12 0. 434
2 RO 8 180X 60X 4 24. 87 0. 389
3 RHE £ N 8 180X 60X 4 21.09 0.312
4 REA 8 180X 60X 4 19.11 0. 356
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Tab. 2 Parameters of surface topography

KB A 22 KWW | A
B “j?f f:ﬁ;ﬁ i it WERM | wERR | s | L jmiﬁ
A e B S, P SOEHM | SOPBIE | Ik S e I
Ltk | FEME (pm) (pm) (mm?) S«

2 SN i S o S 1 O e S I (L i S 1 o UK | I S U | R e o S (U
KHE  |324.5(286.1| 12,1 | 27.1 | 15.142 | 35.371 | —1.346| 1.272 |8.182[12. 867 1. 964|1.051|0.673|0. 306|2.697|0. 613

THEZ [207.2(199.2( 33.1 [36.44] 38.264 | 47.099 | —3.350| 0.502 |6.247|13.4331.496|1.326(0.711[0.467|0.621[0.612

BHEE [248.2(241.5] 25,1 | 33.3 | 36.308 | 45.293 | —2.835| 1.006 |3.145|4.152|1.320|1.067|0.373|0. 166(0.637|0. 621

RAFA [252.9(239.0(9.76 [18.79] 13.856 | 29.393 | —3.372| 0.733 |4.923]10.3930.893|0.613[0.187[0.077|1.258]0. 639

3.4 REERBIESH

FETE 350 I 5t o i vy, R T %) 30 BOOG 2R BT 03 (R OR 5 o A0 DA A /D — 3 I A D DU 6 ) R A
i, i R U AR A R AR K — AR AR R R O E S & 5 iR . R Talymap Gold 43 #7 4K
o AT LR A 2 18 T — A3 A7 B = A8 A0 0 DATBCRZIOCR I 8998 2 o ok L 1 5 B9 ROW s K A5 £
10, FlERHAR (D ~G ¥l AX[6].

(1) S I R R B S, « BURE Th0 AH PN 2 10 0 0 06 O I 5 4 JIC IF 22 TR0 %) 8 e 000 6 JBE X 358 PN e K
WA A5 75 JBE 1 B — T R T A i TR W v 5 e A TR 2 T ) s T A2 4k

(2) BEARN- M 22 (oD T3S BED S, Bl 2% 18 48 30 1 45 a5 280 56 B0 R ofE 1T PR B (R B =, y) Y
Y NHED BB AR R R R RS R A — RS, HE B .




53 EIEAE . K — A AF IR A A0 U TR Bt BE RO M TR S48 A Y SE 3R Y 369

:LH ol ,
S, A | <oy | dady (D

(3) BT M 22 ooy JEE 277 AR S(,:%ﬁ‘l)ﬂﬂ%‘%ﬁ%!ﬁﬁi%ﬁﬂ%?&ﬁﬂﬁ?‘%?ﬁ%ﬂE‘JW—%@E‘J??‘?
AR 8 3 15 77 AR i 2 A L 5 i — 0 R R T 5 o T e R A O T EL SR R v R R/ Y g R (A
TR BE W B 3t B e R T T S0 A 2 MR A sl v . RSB 0N

e
S, AJ 2z (x, y)dady (2

Dry

(4) i 25 Z B0 S, = 21 o 2 A1 MU 25 285 v ot 28 v 25 st T 2 25 X P I E i 5 R T P A 2 &R
B TR S FR A 00 25 2 RO 2 AR XS B A B8k o i 2 1 7 A D) fi 28 28 5808 9, AR 20 A 2 07 Ji 2
8 5 o 1T 1o A i R o ) O 255 2R BAH T PR 20 A e 1 D A Y o i 2 AR BRORE B s B O3 A A AR RO R L B Y
ot 0 (E -t AT LA Sz e ) 2 T e HE 0 AT B X PR R . Rk
J7 2 o(2)dx
R — (3)
o
(5) WS A Sy« 27 iy HE 73 A i 2 i o 7 B2 A3 A 0 S 4 v AR L WS AR BRI A v )
A7 R U8 5 RN BE A BE B M BE A A I ZON B S B, S =35 Se<T3, M O IR 0 AR B A L R e
I3 A B RE AR A7 S>3 M I S BE W 2 7R 5 B A A R R b HAE R IE A Rb Uk

J 2 o()dx
Ss=——7" D

(6) XY TT AL Sy, « A5 BURE 1T AL PN 52 8 187 — [ S 009 3 07 M 3K 9% T MR A5 3 T e B ) TR IR AT
KRR B3 FE AL B N BURS L £38 1 R R AL AN B A R P, S R B A O BURIR S A 5 . T B — S
JUR B KRS WL T 45 5 3 B3 5 R 56 . Rk

s o— 2=y 4 (220

(7) T AT 38 B Sy 2T SAN A 88 i 45 B9 2 1B AT 38— > OB e B R T A AR 8 A A A4 vy 2
I BRI D — AU o T8 G4 T 22 0K A B W T B0 T AR H A 3 T e R

(8) Fim e ;G S ARl B S« PWOBI I BT B — G S, 0 AR 190 3 R Jm Gt B A 0
F18 - 22 ol S5 W P 2 T U 1 o A ot B2 1 0L
3.5 TR IEIRST

Ao T B X Lo A AT AR DU A SR B A58 . BORP B 0 22 5 i R R T AR R L e
BR8N BT T 7K — S A AR B K AR K S0 o BRI A7 3% T Y 8 TR . i A AR BB AR B B Nz Y 3 T
F4 e 2 3 A 1 0 0 o P 9 3 Pl K — S 1 T 9% 97 i 25 380 22 i ) T i 2 o 3 T v EE B A 0 o 1
ARIE o DL RO A e o T, AR A SRR B 8506, iR K O R A U/ 0N R Il ST #Y R A  E A U
N XA KA R B B, 3% T T B 0 TR RS 2l B Y ) L G TR Sec AT ML L 2
0. 62007547 AR BLH K — A AR IR BR T /K AR RONE A 30 7 Az T 345 fifk MK ik 9 200

T R R LB K — A AR TS R T R AR 17K M B A L A P R AN T Z AR
AR BE 5 KRS B2 A A2 AL Rt B A e S B — e B L AR I P DU A R B LU - ORI A > IR A
SRHCAE > RS

4 28

(D @A AR — AR IO B S 0] DU A [ PR AT T IR SR e . &k RO,
R R 58 2 i 22 ARG AR (B 20 B 7 1 B 5 0 35 K R 5 BT T i 2 P 2 PR AU o AR, b
RIORE i g o MK R 8 R ) A R e D B B B TR MG . FR T IR I il R B 1] T
it A e PR AR



370 ;oK h (2010 4F) &5 25 4%

(2) PAYIAT 0. 5 pem 5 B2 A9 B5ASORE DU AN ] S P s 2R A 7K — S5 A R RIS RO 44 L 22 5 31 3Pl
BAFGET R S5 R E T T4 S B AR

(3) 3 0 B B2 3 07 RAF ANASIE SRS RO GE it 5 i W HhoK — e VR T2 (5 A0 3 T )R AR 5 ML
2 A8 TR L 7K A B A AT v B A B v it R K A B RO R IR 5 A A PR UK — A A TR S B
e P B F A - RN > IR A A > RHE > RBLE

(4) ARSI I W FE MIEAL 5 A7 ) 2 A rh K — 5 A TR 52 e R b it 1 2 - B

2% Uk

(1] T A A RAE S 2EIM] dbat. B Tkl iR $t. 1994, 72 — 75 (ZHAO Yang-sheng. Rock Fluid
Mechanics in Mining [ M]. Beijing: Coal Industry Press, 1994:72—75(in Chinese))

[2] Vasdrhelyi B, Van P. Influence of water content on the strength of rock[ J]. Engineering Geology, 2006, 84(1-2) ;
70—74.

(3] EVkzE . GEEE. L2EIRER M T A AR e —28 =35 ) 43 B M) ], & 1% 5 AR %4 . 2000,
19(5): 551 — 556 (Wang Yongjia, Feng Xiating. Micro fracturing properties of rock affected by chemical
environments—part Il ; temporal fractal analysis[J]. Chinese Journal of Rock Mechanics and Engineering, 2000,
19(5):551—556 (in Chinese))

(4] BREAMK, AR AKX 52 1 55 A0 28 TE R 2 WL 22 30, iy S B i 9 [T ). b3k B 2 4z, 1991, 34 (3) : 335 — 342
(CHEN Gang-lin, ZHOU Ren-de. An experimental study concerning the macroscopic effect of water on the
deformation and failure of loaded rocks[J]. Chinese Journal of Sinica, 1991,34(3):335—342(in Chinese))

(5] M8 XU RIS S, B 25 4 1 Y UG A8 R e 5 S K R SC R WP LT ). %A £ )15, 2008.,29(7) : 1865 — 1871 (LI
Peng.,LLIU Jian,ZHU Jiebing.et al. Research on effects of water content on shear creep behavior of weak structural
plane of sandstone[ J]. Rock and Soil Mechanics,2008,29(7):1865—1871(in Chinese)).

(6] HEAW . TRARTHE =ML 1. [ H et , 2002(XTA Caichu, SUN Zonggi. Joint Mechanics
of Engineering Rock Mass[ M]. Shanghai: Tongji University Press,2002(in Chinese))

[7] XIA C C,YUE Z Q, THAM L G, et al. Quantifying topography and closure deformation of rock joints[J].
International Journal of Rock Mechanics and Mining Sciences.2003,40(2) :197—220.

(8] E AW, L, THIE. TIXW - 3D BUMEH A A =g REESAGFRILI]. 5 A %5 TRESR, 2008,27(7) .
1505 — 1512 ( XIA Caichu, WANG Wei. Development of three-dimensional tjxw-3d-typed portable rock surface
topography. Chinese Journal of Rock Mechanics and Engineering,2008,27(7) ;1505—1512(in Chinese))

[9] RENGERS N. Influence of surface roughness on the friction properties of rock planes[ C]. Proceedings of the 2nd
International Congress of Rock Mechanics. Belgrade:[s. n. ],1978:229—235.

[10]  ESCE. ik Kb g K2 i ik, 2002 (WANG Wen-xing, Fracture Mechanics of Rock [M]. Cent Sou
Univ Press, 2002(in Chinese))

(110 2L BRER . & E AR R WA RE R B & otk [T A A 1% 5 TR %M. 2006,25(5): 918 —
924(FENG Xuemin, CHEN Shenghong. Composite element method for seepage characteristics study on rock
masses with complicated fracture network[ J]. Chinese Journal of Rock Mechanics and Engineering, 2006, 25(5) ;
918—924(in Chinese))

[12]  Femmsy, X dt, S E g, i Ak 9 AL ML a2 (1], & A 1% 5 TR %R, 2007, 26 (10): 2117 — 2124
(QIAO Liping, LIU Jian, FENG Xiating. Study on damage mechanism of sandstone under hydro-physico-chemical
effects[ J]. Chinese Journal of Rock Mechanics and Engineering.2007,26(10):2117—2124(in Chinese))

(18] MAZN, XIFAL, ST RO A7 IE /Y A RS PEIP A LT ). 3 BB RS 4, 2009,28(1): 109—112 (ZHAO Jia-
cheng, LIU Zhang-jun. Fuzzy Probability Evaluation and Its Application to Rock Mass Stability Classification[ ] ].
Geological Science and Technology Information, 2009,28(1): 109—112 (in Chinese))

[14] EAE, 26 BGEY]. BRI S A B 5 55 A ) 3 2 18 A AH G 9 [0 ). 7K SCHb BT T2 M 5t » 2009, 36(2) : 95
—97 (WANG Hua, WU Guang, ZHAO ZHi-Ming. A study of the correlativity abrastivity and physical and data
simulation between rock and mechanical indexes of rock[ J]. Hydrogeology and Engineering Geology, 2009,36(2) :
95—97 (in Chinese))



%3 B e ) S (I DOP =W S WAL 5 %5 QNS 2 7K =R AN DS R 1) 371

Experimental Study of Compression Strength and Micro-Topography
Description Index for Groundwater Saturated Rock

PENG Shu-guang', PEI Shi-cong”
(1. Department of Civil Engineering, Anhui University of Architecture, Hewei, Anhui 230601, China;

2. China Construction Planning &. Design Research Institute Limited, Beijing 100000, China)

Abstract: Four kinds of groundwater saturated rock from deep mine well were topographically scanned
by three-dimensional laser surface topography apparatus Talysurf CLI 2000, the precision of which is
as high as 0. S5um. The rock water containment rate and the influence of water on the rock compressive
strength were measured. Then quantitative comparison and analysis were carried out based on 8
topographical parameters. Results show that the rock is softened by water and its compression
strength declines due to the water absorption of clay mineral grains. When rock is compressed by
force, the water is expelled from rock resulting in compaction. The discreteness of rock’s surface
height and the roughness are increased after water-rock interaction. The distribution probability of
highness is more concentrated, which turns from negative skewness into positive skewness and
distributed more symmetrically than before. The Arithmetic mean summit curvature of the surface
(S.) drops regularly to about 0. 62, while the highness difference of the rock surface decreses and
becomes more coordinated.

Keywords: water-rock interaction; rate of water content; parameters of topography; rock mechanics



