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ANALYSIS MODEL OF STEEL-TUBE CONFINED CONCRETE COLUMN
AND RC BEAM FRAME CONNECTED BY RC RING BEAM

“ZHOU Dong-liang* , QIAN Jia-ru' , FANG Xiao-dan?

(1. Tsinghua University, Beijing 100084, China; 2. South-China Polytechnic University, Guangzhou 510641, China)

Abstract: For the steel tube confined concrete (STCC) column-RC beam frame connected by reinforced
concrete (RC) ring beam subjected to combined vertical and horizontal loads, there may be a very narrow gap
between the ring beam and the column at certain height. The gap has influence on the frame stiffness. By finite
element analysis (FEA) of the beam-column joints, the rotation stiffness and the equivalent beam width of the ring
beam connector are examined, and the influence factors are investigated. It is found that the ring beam and the
frame beam width have significant influence on the rotation stiffness and the equivalent width. Static and
pseudo-dynamic tests on a two bay-two story STCC column-RC beam space frame with RC ring beam connectors
have been performed. The test results are compared with the analysis results of a 3-bay 10-story frame. It is shown
that treating the STCC column- RC beam as rigid joint is reasonable during the analysis of STCC column-RC
beam frame connected by RC ring beam.
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Fig.1 Details of RC ring beam connected STCC column-RC
beam joint
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Tabel 1 Dimensions and analytical results of joint samples
JL RN TR
1 LA r he b hy by L Ko be
B
s /mm /mm /mm /mm /mm /m /kN-m /mm

1 500 700 350 650 350 3 9.64E+05 64.2 410
2 500 700 500 650 350 3 1.85E+06 122.8 531
3 500 700 400 650 350 3 1.20E+06 79.8 450
4 500 700 400 650 250 3 1.15E+06 106.9 386
5 500 700 400 650 500 3 147E+06 68.7 539
6 500 700 400 650 600 3 2.08E+06 80.6 600
7 500 700 400 650 400 3 1.30E+06 755 480
8 500 750 400 700 400 3 1.59E+06 74.1 458
9 500 800 400 750 400 3 201E+06 76.1 438

10 500 850 400 800 400 3 247E+06 77.1 420

11 500 900 400 850 400 3 2.85E+06 74.3 404
12 250 400 150 350 200 2 1.29+05 48.0 246
13 250 400 200 350 200 2 2.06E+05 76.7 296
14 250 400 250 350 200 2 3.15E+05 117.5 343
15 250 400 300 350 200 2 4.17E+05 1554 392

16 250 400 350 350 200 2
1.2
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Fig.2 Finite element analysis model of joints
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Fig.3 Distribution of d, along the ring beam height
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Fig.4 Load-deflection curves by different analysis models
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Fig.5 Moment-rotation hysteresis loops of the ring beam

connector of sample 3
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Fig.6 Multi-segment model of the frame beam
G5, A5 STCC R4 r ARSI
Wb, AT b, « hy Alby o b, SEKIF, by 1Y
KR hy X b FIEEIIANK: b, BN, b, /b,
K, b K, b, Ib, #l T 1.

3

THELR ] RC MR 10 J2 3 15 STCC FEHEZLAE
B ) fur A FH R (R P 0 R = A1 43 A1 ZKF i 24
TR IR o HEZLER &1 4m, A:H 8m, STCC
FHEA 1m, HEZLZ % 350mm. 75 650mm. K=
PR R 1, MESLPONSEET, 5 STCC
FEWIEE; B0 2, HEZLGE Gk, 5 STCC iz
(AR 2, R WIS 5 R B 2 L B 4y
ik 25 K11 505 A5 3, FREGEE A 400mm(BIEE 1
R 3), HESLLEN oy BRI, (IR
V0 ] A AE 28 55 1 g 450mm, HEZEZE L STCC #E2
A FEXT S, B R 79.8. LIRS 3 [t 5545 5k
Sk, BN 1, BIOR 2 SR 3 TH 4 R 22
T 2, WhRRZENHR IR KRS, TE
ZERRY], LREHIEMRY STCC M Al 3 Al
IR, TREBE T b mT LUK A5 A T AE 20 3
STCC FENIHZ M TR AL AT RC IR 2R ) STCC
FEAE SR 3L 2347 o

2

Table 2 Errors of internal forces and top lateral displacement

WhmELE AOTAEE AR
TR
AN NP ISR
R 1 1.2% 0.6% 0.7%
B=25 8.3% 10.5% 17.4%
57 2
B=50 4.3% 4.9% 6.3%
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Fig.7 Frame specimen and measurement locations
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Table 3 Beam deflections under the vertical load
a1 i 2 A3 e 4
SEpesE 0.20 0.27 0.14 0.38
B 0.21 0.29 0.15 0.41
4 ( > mm)

Table 4 The maximum lateral displacement under different

loading cases

“RIETTR RRITE ZRIET SRR IR
B T 0L K% fit% fit% K%

S VS S W Sl G Sl T

K8, 045 044 -047 -044 088 1.03 -0.89 -1.01
a,=0.034g 084 073 -071 -067 151 169 -146 -154

a,=0.07g 163 152 -152 -137 301 354 -283 -3.22
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