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The design method of staggered frame structure
considering the second-order effect
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(a. School of Civil Engineering; b. Key Laboratory of New Technology for Construction of Cities in
Mountain Area,Ministry of Education, Chongqing University, Chongqging 400045, P. R. China)

Abstract: In order to solve the existing problems in the practical engineering design method involving the
second-order effect of staggered frame structure, by combining with The Concrete Structure Design Codes
and through theoretical analysis and the example comparison, this paper proposed some feasible methods to
simplify designation. The methods well reflect the law of the second-order effect of staggered frame
structure, and it can be used to guide engineering design and to provide reference for regularizing the
relevant provisions revision and subsequent research work.
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Fig. 1 model of staggered floor frame
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Fig. 2 Schematic diagram of two load conditions
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Fig. 3 Moment diagram under two load conditions
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Fig. 4 Diagram for the deformation of staggered floor column

R R — 25 BIE T B RN R 2 HE SR AT 52 0 10 5 o R e IR SRR (11 i O TR Y A A A i Y
BRI RRE g o WPHEERIWE 1M, b — B S E . M, A% 8 B8O e i S . IS 45 1T
AR H s B 800 X 5 T2 5 K % A R S 25 R A 7 R ) 2 TR 6 R 2 OB = 0 R A i 5 R 8 R R A
L1~1.3 ZJ] o PR B R0 X0 8 2 45 4 45 1 9 T B2 i AN 7 2



32 TR K FFHK %42 %

Rl 2HEHIRTEHREFNBEASERSEBRRE 1,

Table 1 The moment and the moment magnifier of colunn in two kinds of load conditions kN * m
ff 48 T80 1 Tk T 2
5 =5
M, M, 7, M, M, 7
12 304,15 358.19 1.14 * —402.59 —456.31 1.17
2 )= —38.72 —19.14 1.19 % 274.58 278.97 1.03
A 3 )= —90.19 —88.80 1.02 x 267.56 280.35 1.12
4 )2 —113.58 —115.17 0.97 % 231.45 235.10 1.05
52 216.10 208.05 1.15 % 331.50 338.25 1.11
12 * 411.39 466.97 1.14 —288.84 —332.45 1.14
2 )= % 297.03 325.41 1.26 268.77 289.28 1.17
B 32 x —262.79 —294.,39 1.20 243.54 264.44 1.21
4 )2 —196.76 —222.52 1.21 x212.01 227.01 1.25
52 —249.47 —276.60 1.28 % 312.38 323.02 1.18
12 * 349,63 404.75 1.16 —301.78 —354.63 1.18
2 )= x —235.12 —252.55 1.08 189.79 215.34 1.12
C#: 3 )= x —185.59 —199.61 1.08 146.61 178.37 1.20
4 )z * —167.61 —178.10 1.07 70.02 95.28 1.28
5 )= x —75.54 —81.94 1.12 73.09 93.96 1.22
12 x 361.42 419.95 1.19 —225.04 —277.78 1.19
2 2 * —276.82 —292.54 1.13 99.98 93.92 1.08
D 32 * —255.24 —267.70 1.12 97.26 95.69 1.03
42 * —236.00 —241.00 1.05 136.05 138.42 0.80
5 )2 % —295.43 —305.01 1.36 —215.66 —211.13 1.09
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Fig. 5 Constraint condition of frame column
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Table 2 The effective length of the multiple-layer column

T FE A 2 R E R
HZ 1.05
SRS 1.15
T2 1.80
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Table 3 Moment and moment error of each column in model 1 when ¢c=1 200 kN * m
M5 =353 M, M, wE/% i T
12 —501.27 —471.60 —5.92 T# 1
2 2 292.86 304.36 3.93 T 2
A 3 )= 309.31 304.42 —1.58 TH 2
42 248.04 249.07 0.42 TH 2
5 )= 361.14 358.02 —0.87 TH 2
12 486.19 473.15 —2.68 TH 1
2 2 348.97 342.55 —1.84 TH 1
B 3 )= —307.18 —296.83 —3.37 T 1
42 —238.78 —226.81 —5.01 T 1
52 348.53 328.46 —5.76 T4 2
12 439.64 448,30 1.97 TH 1
2 )= —324.90 —325.32 0.13 TH 1
C#E 3 )= —283.43 —280.76 —0.94 T4 1
42 —269.07 —270.53 0.54 TH 1
5 )7 —322.06 —308.99 —4.06 T 1
R4 c=1800HPH —_HhEHEMEHTERTERE
Table 4 Moment and moment error of each column in model 2 when ¢ =1 800 kN * m
(58> E5 M, M; W2/ % i L
12 —456.31 —430.41 —5.68 TH 2
2 )2 278.97 290.42 4.11 T8 2
A 3 )2 280.35 277.89 —0.88 T 2
42 235.10 236.79 0.72 T 2
5 )2 338.25 335.25 —0.89 T 2
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g4
K5 Z5 M, M; w2/ % il
12 466.97 457.32 —2.07 T8 1
22 325.41 317.90 —2.31 TH 1
B 3 )2 —294.39 —287.08 —2.48 Tl
42 227.01 218.00 —3.97 T 2
5 )% 323.02 315.98 —2.18 T 2
12 404.75 446.32 9.31 T4 1
2 )= —252.55 —260.73 3.14 T8 1
C#E: 3= —199.61 —210.57 5.20 TH 1
42 —178.10 —191.76 7.67 TH 1
5 )2 98.96 105.99 7.10 TH 2
12 419.95 421.58 0.39 T 1
22 —292.54 —290.77 —0.61 T 1
D 3 )= —267.70 —264.61 —1.15 TH 1
4 )2 —241.00 —242.98 0.82 TH 1
5)2 —305.01 —297.14 —2.58 TH 1
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Table 5 Moment and moment error of each column in model 3 when ¢ =2 100 kN * m
[Ee) =5 M, M; w2/ % il
12 —539.68 —504.30 —6.56 T 2
2 )= 309.28 320.01 3.47 T0 2
At 32 297.82 293.89 —1.32 T8 2
42 253.46 253.64 0.07 T 2
5% 346.50 342.65 —1.11 T 2
12 483.53 530.76 8.90 T 1
2 )z —322.11 —333.46 3.52 T 1
B # 3 )= —307.11 —297.31 —3.19 T8 1
4 )2 —237.31 —227.49 —4.14 T 1
5% 322.59 313.42 —2.84 T 2
12 —424.09 —467.81 9.34 T 2
22 245.06 262.90 7.28 T 2
CH: 3 )2 201.18 214.13 6.44 T 2
4 )2 121.37 130.88 7.83 T 2
5 )= 93.29 99.16 5.92 T8 2
12 —427.30 —470.48 9.18 TH 2
2 2 251.12 272.99 8.71 T4 2
D # 32 201.16 205.00 1.91 T 2
42 116.11 117.27 1.00 T 2

52 109.54 120.51 9.10 T8 2




36 TR K FFHK %42 %

gRs
K5 Z5 M, M; w2/ % il
12 426.42 433.43 1.64 T8 1
2 )= —286.91 —283.03 —1.35 TH 1
E 32 —262.50 —259.07 —1.31 TH1
42 —232.96 —235.46 1.07 T 1
5 )% —299.35 —290.71 —2.89 TH 1
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