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Design research of low-rise village houses with modular cold-formed

thin-walled steel structure system
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2. School of Civil Engineering., Southwest Jiaotong University, Chengdu 610031, Sichuan, China)

Abstract: Based on the traditional cold-formed thin-wall steel structure system, from the
perspective of modularization and assembly, a new type of structural system — modular cold-
formed thin-wall steel structure system was proposed., which was suitable for low-rise village
houses. First of all, the composition of the wall module unit was described briefly, seven kinds of
general standardized wall module units were given, and the construction principle and process of
village modular house based on the general standardized module unit were introduced. Secondly,
the modular connection mode between standard wall units, which was convenient for rapid

assembly and installation, was described in detail. The force analysis and numerical simulation of
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the module joint were carried out, and the principle of the construction for modular cold-formed
thin-wall steel structure system was given. Finally, the simplified design method of shear wall
length applicable to all the cold-formed thin-wall steel structure systems were emphatically
introduced, and the design method of shear wall length applicable to modular cold-formed thin-
wall structure systems were also emphatically introduced. The determination process of wall
length was detailed described through a practical project, and the shear wall length with different
calculation methods was compared, so the feasibility of the proposed simplified design method for
shear wall length was further verified. The results show that the proposed modular cold-formed
thin-wall steel structure system can greatly improve the industrialization and productization level
of low-rise village residential buildings, which can also greatly reduce the construction period.
The proposed simplified design method of shear wall length can significantly reduce the design
threshold, which is convenient for the popularization and application of this type of system.
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Table 1 General standardized wall module unit
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Fig. 5 Example for construction of standardized household

types in villages based on general modular units
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square pipe and foundation
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Fig. 12 Stress nephogram of wall-to-wall connection joint
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Table 2  Calculation results of wall-to-square pipe connection
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Table 3 Calculation results of wall-to-wall connection
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Table 4 Minimum length of shear wall in seismic design
. TS A 7R A [5) 8 TT AR B4 T 0 4 e /N K B2
v avEdl:-3 ] J2E
i B BATE 9 mm JE ] @ £ AR FUTHT 0. 42 mm J% 8UN AR I 8 mm K I £ 4E AR

1F 0.014A+0.031L 0.012A-+0.025L 0.025A+0. 054L
6 Jif 2F 0.043A+0.072L 0.035A+0.058L 0.075A+0.125L
3F 0.058A+0.093L 0.046A+0.074L 0. 100A+0.161L
1F 0.029A+0.062L 0.023A-+0.050L 0.050A—+0.107L
0.10g 2F 0.087A+0.145L 0.069A+0.116L 0.150A+0. 250L
3F 0.116A+0.186L 0.093A+0.149L 0.200A+0.322L
T 1F 0.043A+0.093L 0.035A+0.074L 0.075A+0.161L
0.15g 2F 0. 130A+0.217L 0.104A+0.174L 0.225A+0. 375L
3F 0.174A+0. 279L 0.139A-+0. 223L 0. 300A+0.482L
1F 0.058A+0.124L 0.046A+0.099L 0.100A+0. 214L
0.20g 2F 0.174A+0. 289L 0.139A+0. 231L 0. 300A+0. 500L
3F 0.231A+0.372L 0.185A+0. 298L 0.400A+0. 643L
5 1F 0.087A+0.186L 0.069A+0. 149L 0.150A+0. 322L
0.30g 2F 0.260A+0.434L 0.208A+0. 347L 0.450A+0. 751L

3F 0.347A+0.558L 0.278A-+0.446L
1F 0.116A-+0. 248L 0.093A-+0.198L 0. 200A+0.429L

9 B 0.40g 2F 0.347A+0.579L 0.278A+0.463L

3F 0.463A-+0. 744L 0.370A-+0.595L
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Table 5 Minimum length of shear wall in wind

resistance design
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1F 0.603B 0.482B 1.042B
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3F 1. 808B 1.446B 3.127B
1F 0.689B 0.551B 1.191B
0. 40 2F 1.377B 1.102B 2.382B
3F 2.0668 1.6538 3.573B
1F 0.775B 0.620B 1.340B
0.45 2F 1.549B 1.239B 2.6808
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3F 3.357B 2.686B
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Table 6 Project overview
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Fig. 13  Design method of shear wall length based on

modular cold-formed thin-walled steel structure system
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Fig. 14 Project effect
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Fig. 15 Floor plan (unit:mm)
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Table 7 Number of modular walls statistics

B4 —JEH /A SRR/ A
W-1a 22 13
W-1b 13 7
W-3 10 3
W-7 5 4
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Table 8 Calculation results of shear wall length with

simplified design method

IHNE PR TN BT
A=96.0, Bx=10.165,
ZH
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K2 0.15A40. 25L 1.787B
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-y = 0.05A40.107L 0.893B
X [ 18.16
K2 32.53
Y [ 24. 61
POy HE K /m
X [ 9.08
—2 12.56
Y [ 12. 30
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Table 9 Calculation results of manual calculation
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Table 10 Comparison of shear wall lengths with
different calculation methods
R R JREF K/ m | R K/m
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