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Mechanical behaviors of frame beam supporting structure
with prestressed anchors

HAN Ai-min', LI Jian-guo’, XIAO Jun-hua', XU Hong-zhong'

(1. College of Civil Engineering, Nanjing University of Technology, Nanjing 210009, China;
2. Guangdong Branch, China National Geological Exploration Center of Building Materials Industry, Guangzhou 510403, China)

Abstract: Based on numerical simulation in combination with field tests and measurements for strengthening works of a slope, as
well as numerical experiments by varying the design parameters, mechanical behaviors and sensitivity analysis of frame beam
supporting structure with prestressed anchors were studied; moreover, the interaction between the supporting structure system and
slope was also discussed. The results show that there are two different stages when this supporting structure system strengthening
slope; and they are respectively tension stage and stability stage. One should pay attention to the adverse effects in design that the
inner forces of the frame beam and the anchor near slope toe increase during stability stage in work. Furthermore, results of parameter
sensitivity analysis show that the prestress, angle, and spacing of the anchor have significant impacts on the inner forces of the
supporting structure system and the compression deformation of the reinforced slope.
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Table 1 Calculation parameters of slope soil

e 4k 7@3 PRRUR BYEIRLRE Z55R ) W@ E?E—K#J
p/(kgm’) K/MPa G/MPa ¢/kPa d/ )
/C)
@® it 1760 26.1 125 150 185 0
@-1 kit 1800 29.2 13.8 300 220 O
@-2 Rzt 1730 28.9 129 380 210 O
® WHE 2020 316 15.9 81 289 0
X2 WHERTHESH
Table 2 Parameters of CableSEL
£ i
HitF (B 5 It R/ GPa 45.0
BIDEREFIFR T R/ MPa 2.26
B )R F A/ (C ) 25.0
B NI /(N/m » m ') 1.76x10°
HHALEK/m 0.471
HAE CHAD s EE/kN 1200
X3 ZRTHHESH
Table 3 Parameters of BeamSEL
e BRI H S5
W K H 3/ GPa 28.0
HEY /NG 0.2
BT/ m’ 0.225 (0.0375)
WA S/ 8.3x10% (2.65x10™)
28 y Sk /m* 4.6x10° (1.95x10™)
24 2 BEYESE /m® 3.7x10° (0.7x10™*)
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Fig.2 Bending moments of transverse beam
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Fig.3 Comparison of moment
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Fig.4 Calculated and measured axial forces of anchor
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Table 4 Parameters of Mohr-Coulomb model

e Hifl
W p /(kg/m') 1900
B E K /MPa 29.3
B UIBiE G /MPa 13.5
R ] ¢ /kPa 19.0
WEEMAe/(° ) 23
Bk dI(C° ) 0

x5 ERTIHESH
Table 5 Parameters of Beam SEL

EA il
i G i/ GPa 28
AL 0.2
BT/ m’ 0.105
WA S/ 2.5%10°
28 y S/ mt 1.6x10°
24 2 BEYESE /m® 0.9x10°
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Fig.7 Displacements of slope surface vs. prestress of cable
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