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Joint bearing mechanism of structure and foundation for

gravity anchor block of suspension bridge

YIN Xiao-tao"?, YAN Fei*, ZHOU Lei'?, WANG Dong-ying'*, DENG Qin'**

(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics of
Chinese Academy of Sciences, Wuhan 430071, Hubei, China; 2. National Engineering Laboratory for
Surface Transportation Weather Impacts Prevention, Broadvision Engineering Consultants,

Kunming 650041, Yunnan, China; 3. School of Engineering Science,

University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on the gravity anchor block engineering in Xuanwei Bank of Puxuan Highway,
three kinds of computing schemes such as no backfilling & no pretension, no backfilling &
pretension and backfilling & pretension were designed, and the mechanical mechanisms and fail
modes of gravity anchor block and foundation were analyzed on basis of numerical test. Bearing

mechanism presents that when the loads are less than 8 times of design load, plastic deformation

:2016-11-21
: (2014(A>01,2011(LH) 12-a)
(1975-), ,



2 2017

can’t occur, the working situation is elastic, the maximum of deformation locates on the interface
of structure and foundation, the friction effect is dominant, the tensile stress zone under
foundation is controllable, and the anti-slipping and anti-overturning stability of anchor block is
stable or controllable. When the loads are larger than 12 times of design load, the plastic zone
expands step by step, and until to 20 times of design load, the plastic zone is cut-through. The
plastic strain under the structure and the structure deformation of anchor block aspect are
observable. The rock mass clamped by structure is broken. The clamping effect is dominant. The
tensile stress zone under foundation is uncontrollable. The anti-slipping and anti-overturning
stability of anchor block is unstable or uncontrollable. The prestress of anchor block acts only
before the compatible deformation of structure and foundation, and the action fades away after
the compatible deformation. Backfilling can greatly improves foundation’ s stress state and
structure’s torsional deflection, anti-slipping and anti-overturning stability, so the enhancement
effect can be considered within the scope of allowable deformation. The joint deformation and
bearing mechanisms of gravity anchor block and foundation are comprehensively performed by
friction effect, clamping effect and backfilling effect. Monitoring result denotes that the interface
safety of anchor block and foundation can be controlled by monitoring the tensile and compressive
stress of base bottom, and the monitoring data are less than 3 MPa that is allowable bearing
capacity of foundation. The anti-slipping stability of the structure is monitored by using the
deflection and the deeply horizontal displacement of foundation, and the practical monitoring
values are less than 1 mm. The anti-overturning stability of structure is monitored by using the uneven
sedimentation of structure corners, and the inclined value is less than 0. 006. The inner maximum
monitored temperature of mass concrete is less than 60 °C, the temperature difference of input and output
water is less than 15 °C, the temperature difference of anchor block”s inner and surface is less than
20 ‘C, and the post-peak cooling rate is less than 3 ‘C « d"'. The changing amplitudes of stresses of
anchor cables are less than 5% of design stress. 2 tabs, 24 figs, 26 refs.
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Geometric model of gravity anchor block
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1
Tab.1 Computing parameters
/(kN « m™?) /() /MPa /GPa /MPa
18.9 27.0 0.035 0.038 0.35 0.0
26.0 35.0 0. 750 3. 000 0.24 0.4
26.5 40.0 0. 850 8. 000 0.22 0.7
27.5 45.0 1. 050 10. 000 0. 20 1.5
25.0 35.0 1. 500 30. 000 0. 20 1.1
- 25.0 34.3 0.710 7.890 0.23 0.6
19.5 32.0 0.020 0.030 0.35 0.0
6 9 12P
Fig. 6 Plastic zone under 1P-2P load Fig. 9 Plastic zone under 12P load
7 10 14P
Fig.7 Plastic zone under 4P load Fig. 10 Plastic zone under 14 P load
s 8P 11 16P
Fig. 8 Plastic zone under 8P load Fig. 11  Plastic zone under 16 P load
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Fig. 12 Plastic zone under 18P load
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Fig. 13 Plastic zone under 20P load
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Fig. 14 Relation curve of plastic zone expansion and

load for axis section
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Tab. 2 Plastic zones of axial section under limit conditions
/m
82.8 1.48
81.6 1. 46
41.4 0.74
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Fig. 15 Plastic zones of gravity anchor block under

ultimate bearing condition
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Normal stress curves of base axis
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Shearing stress curves of base axis
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Fig. 18 Axial displacement curves
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Fig. 23 Monitoring result of deep displacement in rock base
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