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Figure 1 Sawtooth structural plane sample
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Table 1 Structural plane shape simulation scheme
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Table 2 Weathering test scheme of limestone
structural plane
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Figure 2 Weathering test results of limestone

structural plane
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Figure 3 Weathering diagram of rock structural plane
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Table 3 Test scheme of serrated structural plane
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Figure 4 Portable multifunctional rock tester
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Figure 5 Relationship between shear stress and shear displacement of sawtooth structural plane
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Figure 6 Shear strength curves of sawtooth structural plane
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Table 4 Values of mechanical parameters of sawtooth
structural plane of limestone in different

weathering degrees
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Figure 7 Relationship curve between wave velocity

ratio k, and rock wall strength rebound value
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and measured values

(1) B4 B 45 A4 T B0 59 0 R 7 -5 U4 7% il 2k
AT AN A I, 3 B U (BT D) IS g Jim Bk i
AR TRE , RFF—E M ER AR DT IY 5 B | R B e i
UL} TR

(2) Bt XA B2 B2 A 388, K e B 1 4 4
T PE 57 9 J3E 5 B/ 1Y e, B BT 5 8 B 0k
AN TR R R 45 A, B R 0 5 A R R OR T B

(3) ZETHEENA G 25 0L, o T KUAR B 14 B &5
A THT 70 B 56 B A SR Y LA 30 0CR B, A PR o
B 3R BT PR B e A B 047 T 45 4 1 e 59 5 2 A
PR T —Fh R ) 47 1Tk

SE AR

[1] BARTON N. Review of a new shear-strength criterion for
rock joints[ J]. Engineering Geology, 1973, 7(4) . 287
-332.

(2] RIEHR, B, TCH. SiMmERET

SEEEVERFSE (). K SCHLBR T A 3 BT, 2012, 39(2):
37-42.
ZHANG Q Z, SHEN M R, DING W Q. Study on the me-
chanical properties of rock mass discontinuity under shear
condition [ J ]. Hydrogeology & Engineering Geology,
2012, 39(2) . 37-42.

(3] JwE, ReJ 48, KR53, 5. RBUA M 5 TE 25 149 i 0y
PR IR B X (1], %5 + 1%, 2019, 40(3): 852
-860.

ZHOU H, CHENG G T, ZHU Y, et al. Experimental



% 6

BT A XA AR DR T 285 00 THT 0 5T 5 J8E A5 1 T ik B A 2

117

[5]

[7]

[8]

[9]

[11]

[12]

study of shear deformation characteristics of marble den-
tate joints[ J]. Rock and Soil Mechanics, 2019, 40(3) .
852-860.

BANDIS S, LUMSDEN A C, BARTON N R. Experimen-

tal studies of scale effects on the shear behaviour of rock

joints[ J]. International Journal of Rock Mechanics and
Mining Sciences & Geomechanics Abstracts, 1981, 18
(1): 1-21.

BAHAADDINI M, HAGAN P C, MITRA R, et al. Scale
effect on the shear behaviour of rock joints based on a nu-
merical study[ J]. Engineering Geology, 2014, 181 212
-223.

INDRARATNA B, PREMADASA W, BROWN E T, et
al. Shear strength of rock joints influenced by compacted
infill[ J].
Mining Sciences, 2014, 70: 296-307.

PIVGRE . TR R BT A YRR A R AT B L R
JEP R AR T (D] R K
2, 2015.

International Journal of Rock Mechanics and

SUN F T. Experimental research on three-dimensional
joint morphology quantification and shear strength proper-
ty of tensile hard rock joints with and without cement
grouting[ D]. Wuhan: Wuhan University, 2015.
LAJTAI E Z. Shear strength of weakness planes in rock
[J]. International Journal of Rock Mechanics and Mining
Sciences & Geomechanics Abstracts, 1969, 6(5) . 499
-515.

BRERE, XN, RE%, % PFC™ B ST A TH T
DL S T AR B T X A Ry e B A (1], K
FIK A, 2019, 50(4) : 190-199.

CHEN Q Z, LIU Y M, ZHU A J, et al. PFC*” —based
simulative study on influence from non-penetrative hetero-
geneous joint under various working conditions on me-
chanical properties of rock mass[J]. Water Resources
and Hydropower Engineering, 2019, 50(4): 190-199.
ISMAIL KM A, MOHD-NORDIN M M, Md HASAN A
S, et al. Shear strength behaviour of rock joint material
influenced by different weathering grade [ J]. Journal of
Physics: Conference Series, 2019, 1349(1); 012069.
RAM B K, BASU A. Shear behavior of unfilled-planar
quartzitic rock joints with reference to weathering grade of
joint surfaces[ J]. Rock Mechanics and Rock Engineer-
ing, 2019, 52(10) . 4113-4121.

WOO I, FLEURISSON J A, PARK H J.

Influence of

weathering on shear strength of joints in a porphyritic

[13]

[14]

[15]

[16]

[20]

granite rock mass in Jechon area, South Korea[ J]. Geo-
sciences Journal, 2010, 14(3) . 289-299.

OZVAN A, DINCER I, ACAR A, et al. The effects of
discontinuity surface roughness on the shear strength of
weathered granite joints[ J]. Bulletin of Engineering Ge-
ology and the Environment, 2014, 73(3) . 801-813.
JESCER, BB, AN TR AR A7 R SR Xk A 58 445 ) THT B 0 R A
RSZm[T]. PR R4l (AARB R , 2017, 48
(5): 1300-1307.

TANG W Y, LIN H. Influence of dentate discontinuity
height on shear properties of soft structure plane [ J].
Journal of Central South University ( Science and Technol-
ogy), 2017, 48(5) . 1300-1307.

JAEGER J C. Friction of rocks and stability of rock
slopes[ J]. Géotechnique, 1971, 21(2): 97-134.
KA. A RAL T WA AT [T]. B 2k
J&, 1997, 16(1): 62-70.

ZHU L P. Building weathering and the geomorphology
study[J]. Progress in Geography, 1997, 16(1) . 62-70.
XUBr o, MR, E52, . MU T M98 35 0 Jé BT b
ARSI [)]. RO e S TR,
2016, 35(8): 1543-1554.

LIU X R, LID L, WANG Z, et al. The effect of dry-wet
cycles with acidic wetting fluid on strength deterioration of
shaly sandstone[ J]. Chinese Journal of Rock Mechanics
and Engineering, 2016, 35(8) . 1543-1554.

A N R AN [ 5 0 s . 2 I AR o B 4
{5 JTG €20—2011 [S]. b mt: A R 2@ W
., 2011.

Ministry of Transport of the People’s Republic of China.
Code for highway engineering geological investigation:
JTG C20—2011 [ S].
Press, 2011.

INIEZE, BHZEA, KT, S5 RULAE bd & )= B8 18 4
WA o B S AL E BT ()] AN Rk (D
fZ), 2017, 38(4) . 78-83.

SUN Y J, YANG J S, ZHANG J, et al. The effect of

Beijing; China Communications

weathered granites on the highway tunnel lining[ J]. Jour-
nal of Zhengzhou University ( Engineering Science ),
2017, 38(4) . 78-83.

FEERE. B A IV MHC #8580 R) B B fH 31k
WI5E D], K% JOE#F R, 2014,

WANG J X. Study on elastoplastic damage and MHC cou-
pling model of rock and numerical algorithm [ D ].

Dalian: Dalian Maritime University, 2014.



118 LN s | S QU ) 2023 4

Shear Strength Characteristics and Estimation Model of
Weathered Sawtooth Structural Plane

LIAO Jun', DENG Tao', TANG Gang', QIAN Xiaolong"?, LI Zhen', LU Junfu'

(1. College of Environment and Civil Engineering, Chengdu University of Technology, Chengdu 610059, China; 2. Zigong City Con-
struction Investment Development Group Co. , Ltd. , Zigong 643000, China)

Abstract: In order to study the influence of weathering degree on the shear strength characteristics such as shear
strength and shear deformation of sawtooth structural planes with different undulating angles, four kinds of regular
sawtooth structural planes with undulating angles of 15°, 25°, 35° and 45° were made. The rock samples with dif-
ferent weathering degrees were prepared by indoor weathering simulation test, and the direct shear test of indoor
structural plane under different normal stresses was carried out to explore the variation law of shear strength and pa-
rameters of limestone sawtooth structural plane. The test results showed that shear stress-shear displacement curve
of serrated structural plane showed peak shear type, which increased approximately linearly at first, then decreased
after reaching the peak shear stress, and finally tended to be stable and maintained a certain residual shear
strength. With the increase of weathering degree, the shear strength of limestone sawtooth structural plane showed a
decreasing trend, and the shear strength parameters had different degrees of deterioration, and the deterioration de-
gree of cohesion was greater than that of friction angle, while the fluctuation angle of structural plane was positively
correlated with the shear strength. Based on the model test results, the shear strength estimation model of weathered
sawtooth structural plane was established to reveal the quantitative relationship between shear strength and weathe-
ring degree and fluctuation angle.
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Early Cracking Resistance of Basalt Fiber Bridge Deck

Concrete in Hot and Humid Environment
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Abstract; Aiming at the problems of cracking and the durability reduction in hot and humid areas of southern Chi-
na, basalt fibers were selected as concrete reinforcement materials. In simulated standard, hot, and humid curing
environments indoors, the plastic shrinkage test, drying shrinkage test, humidity distribution test and circular ring
restrained test were designed to explore the early cracking behavior of basalt fiber bridge deck concrete in hot and
humid environment. The results showed that plastic cracking of basalt fiber bridge concrete was restrained in hot
and humid environment. Compared with the reference concrete, its total cracking area per unit area was significant-
ly reduced by 76. 5%. The change of relative humidity in basalt fiber bridge deck concrete was the driving force for
its development of drying shrinkage deformation. The decrease of relative humidity in the concrete slab could be
slowed down by adding fiber, so as to inhibit its drying shrinkage cracking. The 28 d drying shrinkage deformation
at the center and corner of the fiber reinforced concrete slab was 27. 5% and 25. 5% lower than that of the reference
concrete. Besides, the incorporation of basalt fibers could inhibit the restrain cracking of concrete rings and im-
prove cracking resistance of concrete.
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