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(a) Plan View (b) Axonometric drawing
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Fig. 1 Plane position, axonometric drawing and sectional view of the joint
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Tab.1 Designloads and test loads
SZ XZ A B C D E F
24776 " —28 080"
JANC 70536 308 88 0 0 0 0 0 0
/KN 0 0 970 1676 350" 239 — 109 178°
128 0 2189 458.9 307.1 —143.3 233.2
3880 ° 7039.2° 140 0° 1195~ —240" 320.4°
/kN ° m 0
512 0 9 193. 8 1835.6 1535.5 —315.5 419.2

Annotation: The positive axial force and positive shear force of the column denote the direction vertically downward vice
versa; the positive moment denotes the tension side located on the headpiece of the steel beam, vice versa; the symbol”

denotes the design load of the joint, the rest of the load is actual loading value.
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Fig. 2 Lateral restrainers on top and bottom of the column
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Tab.2 Details Of The Specimen
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Fig. 3 Specimen

GKLb1 GKL2 GKLbI GKL1 GKL3 GK L4
S7Z XZ A B C D E F
/m 1.50 3. 00 4. 50 4.50 4. 30 5.30 2.50 2.00
/ (mm) 1100 1 100 1 000 1000 1 000 1 000 1 000 1000
/mm 450 650 450 300 400 300
/ (mm) 40 40 20 20 20 20 20 20
/ mm 50 50 50 50 50 50
2.2
, )
, , 4
2 000 mmX 900 mm X 40 mm X 100 mm , H
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Fig. 4 Self-balance loading frame
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Fig.5 Loading system
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(a) Layout of one dimensional strain (b) Layout of strain rosette (c) Layout of end-column strain gauge
gauge and displacement meter and displacement meter
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Fig. 6 Layout of measurement points
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3.1
: Q345GJC,
2.17X 10" M Pa, 353 MPa; . 0345GJC-15.
2.33X10° M Pa, 387.2 MPa; 0345GJC-25, 2.
X 10° M Pa, 405.1 M Pa, 20%
. fa=41.8 MPa, 3.65X10° MPa.
3.2

15
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(a) Integral Deformation (b) southward Deformation (¢) Northward Deformation
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Fig. 7 Deformation of the specimen
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(a) The curve of column end load and lower  (b) The curve of Column end load and upper (c) Displacement comparison of the test
column longitudinal strain column longitudinal strain curve results and calculation results
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Fig. 8 Load-strain curves ( Load at the bottom of column)
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Fig.9 Loadstress curves (stress in the girder flange region)
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(a) Von-Mises stress of the joint (b) Y-direction pressure stress of the joint
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(d) Von-Mises stress of the joint(profile) (e) Y-direction stress of the concrete  (f) Y-direction stress of the concrete (profile)
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Fig. 15 Stress contour
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Fig. 16 Comparisons of predicted loads and test loads
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Tab.3 Compansons of test results and FEM results for girder flange /MPa
/ /
A B
14_7 67.005 79.259 0. 845 111 90. 417 113.032 0. 800
14 10 84.217 78.152 1. 078 11 4 119. 396 120. 597 0.990
C 117 89.673 114.093 0.786
12.3 35.665 33.196 1. 074 1110 130. 759 122.520 1.067
11_4 39.800 44.394 0. 897 E
D 135 108. 220 104.872 1.032
12 9 85.320 88.579 0. 963 13 8 45.556 68.288 0.667
132 85.757 68. 823 1. 246 F
14 1 88. 164 84. 4088 1.044
14 4 68.300 74.003 0.923
, Mises ( 20 %)
5% ,
Mises 130.8 MPa, B , A C )
Mises 79. 3MPa, 353 M Pa,
5 HwREN
CFT s s
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(D N , 1.3
’ 3
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Research on the mechanical performance of complicated
beam-column joint In Jiangyin Magic Cube Time Square

WANG Fei', HE Ping’, LUO Yong-feng', GUO Xiao-nong's XU Han'

(1. Department of Building Engineering, Tongji University, Shanghai 20092 China;
2. Jiangyin Architectural Design Institute Co., Lid, Jiangyin 214431, China)

Abstract In this research, the full-scale testis conducted to investigate the mechanical performance of the concrete-filled

beam-column joint,, Self-balanced loading frame with dimensions,of 15 mX 10 m> 10 m is built due to the com plexity of
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the joint and internal force, the greatness of load, and the difficulty of loading. Meanwhile, the finite element model is
generated to inspect the performance of the beam-column joint under the test loads for verification. Through comparisons
of test results with FEM results, properties and the load transfer mechanism of the ring-stiffened beam-column joint are
analyzed. It is verified that the joint is reliable under 1.3 times of the design load. Due to the effect of large cantilevered
beams, the upper end of the CFT column is subjected to the eccentric compression. For this reason the strength of the
upper column should be enhanced in practice. The intersection of the CFT column and the ring stiffeners is subjected to
high tensile stress, which can result in the failure in this region. According to FEM results stress on the inner ring
stiffeners is low. Therefore, inner stiffener exerts a limited impact on the mechanism of the joint.

Key words; large cantilever; concrete filled steel tube; beam-column joint; load transfer mechanism
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Lab physical modeling investigation on the pull-out
resistance of grouted soil nail

SU Li-jun', ZHANGYijian', YIN Jian-hua’, L IU Man-bo’

(1. School of Civil Engineering, State Key Laboratory of Architecture Science and Technology in West
China(XA UAT), Xi'an Univ. of Arch. & Tech., Xi'an 710055 China; 2. The Hong Kong Polytech. Univ.,
Hung Hom Kowloon Hong Kong China; 3. School of Metallurgical Engineering, Xi'an Univ.
of Arch. & Tech., Xi'an 710055, China)

Abstract An innovative laboratory pullout box is introduced in this paper. The design of the pull-out box, instrumenta-
tions and test procedures are described in detail. Parameters that influence the pulbout behavior and pulbout resistance of
soil nails such as overburden pressure, soil degree of saturation and grouting pressure were investigated in the tests. Test
results showed that the pull-out resistance of a soil nail was not directly related to the overburden soil pressure. With the
increase in soil degree of saturation, the pullout resistance firstly increased and then decreased and the soil nail pull-out
resistance increased significantly with the increase in grouting pressure.

Key words: soil nail; soil nail pull-out resistance; CDG
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