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JKVEIEF P-0 42. 5 %38 ik R Eh oK e , HiA R iR
PROULEE 1, WK 2 B I Gk SR, Ak 2 4 Al I
Feo, MAER MK ABEA, RBH 4.75 ~
19 mm, Mt 4.75~9.5 mm 5HE 9.5~19 mm Ay
BRI A 14, HE RS IR UL FR 3, 42 REE A
Wb AN EERTECR 2. 72, XL R 2.856 ¢/cm’ , &
T (e E)HN0.4%,

xz1 KREHERIER

Table 1 Technical index of cement

WK/ BEASI ] /min - 0B 58 B /MPa U338 i/ MPa

(m*-kg™') ¥IBE 2% 3d  28d 3d 284

349 185 241 29.9  59.9 5.0 8.8

F2 BEREFAR
Table 2 Chemical composition of fly ash %
w(Si0,) w(AL0;) w(Fe,0,) w(Ca0) w(MgO) w(Na,0) w(HEkE)
56.7  27.46 3.89 .39 2.89 3.44 4.78

x3 HEEREARER

Table 3 Technical properties of coarse aggregates

T A RE LANARN . ,
[ /% SER/ % GRS
% /mm St JERAE/ % 2B/ % &It/ %
4.75~9.5 3.9 — 46.1 0.4
9.5~19 3.9 18.6 46. 1 0.4
1.1.2 KA A

FERH K T B A KoK, S 7 BE B R R R =
PEREVE K, KRN 25% , &SN 3%,

1.1.3 ZXEH%

R A YRR R T A A KR AR A R
AR L R Y, R A Y ) 2Rk e
W% 4,

R4 ZREFEWMEH ML

Table 4 Physical and mechanical properties of basalt fiber

R/ Bz PR/ AW R S fe
(kg-m™) MPa GPa R/ %
2 650 3300~4 500 95~115 2.4~3.0

1.2 FA&LiEit
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I LR 6 7% B TAEVERE 2 Ph e Uitk fg , LIS
JE 28 d PUIRIRE 28 d BLA PR E 7 d DL K 28 d
TG AR A BT 8 b, g KR, A5 T RT
U2 RE 0 X A AR A R EE L BCA L, SR S
i, Hbh ZRALHEKER 12 mm, BER

0. 08% , 73 5B HEMELA AR oy X IR, & 4 43 BiC & L Y
Jo ek 2 Sy BALSL ST 7 K B,
x5 ZREAETERELIEAL
Table 5 Mix ratios of basalt fiber bridge

deck concrete kg/m’
pOKIE) p(BHEIR) p(UK) p() p(RA) pOUME) p(WKHAD) p(ZRALFHE)
351 88 158 693 791 339 1.76 1.96
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Figure 1 Drying shrinkage test of bridge deck concrete
slab at centre and corner
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Figure 2 Spatial distribution of humidity in bridge deck
28 d [ Fh N BERAS WK 3 s

b B
B3 HERRELTARKHEIRE

Figure 3 Confined shrinkage test of bridge deck concrete
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Table 6 Plate induced crack parameters of basalt

fiber bridge deck concrete

BRI R, RS, RARIE/

BB
min mm cm
JZ-1B -1 -1 108 0. 699 36.0
JZ-R -1 -1 102 0.752 30.0
JZ-3B -1 -2 112 0.374 24.7
JZ-H57E-1 -1 116 0.611 36.0
JZ-FrfE-T -1 121 0.529 25.6
JZ-HR -1 -2 125 0. 477 18.9
12-0. 08% -1 #4- T -1 143 0.223 29.5
12-0. 08%-1E #1-1I -1 147 0.216 31.5
12-0. 08%-FrifE- 1 -1 155 0.194 29.0
12-0. 08% -FpfiE- 11 -1 163 0.189 30.9
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Figure 4 Total cracking area per unit area of concrete

slabs in different test environments
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Figure 5 Curve of drying shrinkage at the center

and corner of bridge deck
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Figure 6 Humidity of different layers of bridge

deck in hot and humid environment
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Figure 7 Variation curve of central shrinkage deformation

and middle layer relative humidity of concrete slab
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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.

Keywords: limestone; sawtooth structural plane; weathering degree; shear strength; estimation model
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Early Cracking Resistance of Basalt Fiber Bridge Deck

Concrete in Hot and Humid Environment

GUO Yinchuan, YANG Xuerui, SHEN Aiqin, LI Zhennan, ZUO Xiaosen

(School of Highway, Chang’ an University, Xi’an 710064, China)

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.

Keywords: basalt fiber; bridge deck pavement; hot and humid environment; early crack resistance



