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A Study of Designing of Cold-Formed Steel Structure for Resisting Seismic Force
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Abstract

The usage of Cold-formed steel structure has more
demanding in construction market because of its advantage
compared to the conventional construction building. The
environment factor is also supportive for the using of cold-
formed steel structure because most of the member of CFS can
be reused and be recycled. For Cold-formed steel mostly are
thin wall member which it has ostensibly section properties
different compare to the Hot-rolled steel .So that, In the design
for seismic resisting structure ,need to consider the effect of the
seismic combination on each element of the structure to be
used to design for CFS shear wall and another structure member
which has adequate strength to withstand the effect of the
seismic force that act on the structure. In this thesis, our study
focus on the design of Cold-formed steel structure for seismic
resisting systems in each standard that provided and compare
correspond issue and different issue of each standard . In
generally, for using of cold-formed structure as primary seismic
resisting structure systems. It has individual modification factor
for seismic force and also including with the individual
requirement for each structure member which refer to the

laboratory testing result.

Keywords: Cold-formed steel, Cold-Formed Steel Structure ,

Seismic-resisting structural systems
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2.1 Cold-Formed Steel Structural Systems
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2.3 Cyclic Performance of CFS Seismic Force-Resisting Systems
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Table E1.3-1
Nominal Shear Strength [Resistance] (v,) per Unit Length for Seismic and
Other In-Plane Loads 14
For Shear Walls Sheathed With Wood Structural Panels on One Side of Wall

United States and Mexico
(Ib/ft)
Max. FasleneErdSpagmgat Panel Designation "
Aspect iges? (in.) Thicknesssof | Minimum
Assembly Description Ratio Stud and Sheathing
mw | 6| a | 3 | 2 [ treck(mis) [SrewSi
213 780 | 990 - 330r43 8
15/32" Structural 1
43 or 54 8
Sheathing (4-ply) 21 | 890 | 1330 | 1775 | 2190
68 10
213 700 | 915 - - 33 8
2:12 825 | 1235 | 1545 | 2060 43 or 54 8
7/16" 0SB
21 940 | 1410 | 1760 | 2350 54 8
2.1 | 1230 1850 | 2310 | 3080 68 10
Canada
(kN/m)
Fastener Spacing at Panel N
A';‘:;ﬂ Edges? (mm) Tﬁ(@ﬁ"gg Required
Assembly Description Ratio st udaasns d Sheathing
tw | 150 | 100 | 75 [ Track(mis) [ScreW S
9.5 mm CSP Sheathing 213 85 118 142 43 (min.) 8
12.5 mm CSP Sheathing 21 9.5 13.0 194 43 (min.) 8
12.5 mm DFP Sheathing 212 116 172 221 43 (min.) 8
9 mm 0SB 2R24/W24 2:1° 9.6 14.3 182 43 (min.) 8
11 mm 0SB . N
1R24/2F16/W24 21? 99 146 185 43 (min.) 8

Ul 9 mseidaiuusadoudogud] sie wilonheanwuens (Vn)
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Table E2.3-1
Nominal Shear Strength [Resistance] (vn) per Unit Length for Seismic and Other In-Plane Loads 14

for Shear Walls With Steel Sheet Sheathing on One Side of Wall

United States and Mexico
(1b/1t)
@ Fastener Spacing at Panel Edges® mﬂ“’“gt"’
oo Stud stod, Track, | Mmimum
Assembly Description | #oPECt Biocking | 1% TaK | sheathing
prase " " " % Required Blocking Screw Size
(mils)
0.018" steel sheet 21 390 No 33 (min.) 8
21 1000 | 1085 | 1170 No 43 (min,) 8
0.027" steel sheet
212 647 710 778 B8as No 33 (min.) 8
2112 910 1015 1040 1070 No 43 (min.) 8
0.030" steel sheet
213 1355 Yes 43 (min.) 10
213 1055 1170 1235 1305 No 43 (min.) 8
21 - - - | 1s08 Yes 43 (min.) 10
0.033" steel sheet
213 - - - 1870 No 54 (min.) 8
21 < < - 2085 Yes 54 (min.) 10
Canada
(kN/m)
@ Fastener Spacing at Panel Edges? Designation
Ast Stud Thickness® of Required
Assembly Description n:;:‘ Blocking | Stud, Track | Sheatning
front Required | andStud | Screwsize
150 | 100 | 75 50 Blocking (mils)
0.46 mm steel sheet 21 a1 - - - No 33 (min) 8
0.46 mm steel sheet | 21 45 | 60 | 68 75 No 43 (min) 8
0.68 mm steel sheet 21 65 72 79 87 No 33 (min) 8
0.76 mm steel sheet | 4:1 89 | 106 | 116 | 125 No 43 (min) 8
0.84 mm steel sheet 41 107 120 130 140 No 43 (min) 8
0.46 mm steel sheet | 2:1 74 | o7 | 116 | 135 ves 43 (min) 8
o76mmsteeisneet | 21 | 117 | 1a3 ves 43 (min) 8
0.76 mm steel sheet | 21 - - 199 | 233 Yes 54 (min) 8
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Table E5.3-1
Canada
Nominal Shear Resistance (vj) per Unit Length for Seismic Loads for Shear Walls

With Gypsum Board on One Side of Wall 123 (kN/m)
Fastener Spacing at Panel Designation
Maximum Edges/Field (mm) Thicknessof | Reduired
Assembly Description Aspect Stud and Track Sheathing
Ratio (h:w) | 1007300 | 150/300 | 200/300 (mils) Screw Size
12.5 mm gypsum board;
21 3.4 31 27 33 (min.) 6
studs max. 600 mm 0.c.

= o v o A a a0 = '
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Table E6.3-1
United States and Mexico
Nominal Shear Strength (v) per Unit Length for Seismic Loads for Shear Walls

Sheathed With Gypsum Board Panels or Fiberboard Panels on One Side of Wall 123 (Ib/#t)
- . . Designation -
Assembly M:;;:‘:tm Fastener Spacing at Panel Edges/Field (in.) Thickness of sﬁhee:::;ug
Description | Ratio (how) | 7/7 | 474 |4/12 | 8/12 | 4/6 | 3/6 | 2/6 5‘"“(1';"’;'““ Screw Size
f2" gypsum board;
2:1 290 | 425 | 295 | 230 | - - - 33 6
ktuds max. 247 0.c.
-2 fiberboard; studs
11 - - - - | 425 | 615 | 670 33 8
Jmax. 247 0.c
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(b) Rigid diaphragm model, 1st mode

(a) No diaphragm model, 1st mode
Figure 9 First mode shapes of 3D models

Table 4 Natural period comparison of two 3D mohels using K(V,) stiffness
No diaphragm model Rigid diaphragm model

Mode number Period Period
(sec) (sec)

1 0.919° 0.882°

2 0.881 0.832

3 0.825 0638

4 0.557 0342

5 0.390 0315

6 0335 0.270

(a) for K(0.4V,). no diaphragm, mode 1 period =0.817 sec.
(b) for K(0.47,). ngid diaphragm. mode 1 period = 0.782 sec.
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4.4 Diaphragm
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Table F2.4-1
Nominal Shear Strength (v,) per Unit Length for Diaphragms Sheathed
With Wood Structural Panel Sheathing 1.2
United States and Mexico (Ib/ft)

Blocked Unblocked
Screw spacing at diaphragm
boundary edges and at all Screwgsns:"agﬁd T,?t};‘:jﬂgé“ 316 -
continuous panel edges (in.) PP e
Thick-
Sheathing ness 6 4 25 2 Load
(in.) perpendicular to
Screw spacing at all unblocked All other
other panel edges (in.) edges and configurations
continuous
(5] 6 4 3 panel joints
3/8 768 1022 | 1660 | 2045 685 510
Structural | 7/16 768 1127 | 1800 | 2255 755 565
15/32 | 925 1232 | 1970 | 2465 825 615
3/8 690 920 1470 | 1840 615 460
C-D, C-Cand
other graded
wood structural 7/16 760 1015 | 1620 | 2030 680 505
panels
15/32 | 832 1110 | 1770 | 2215 740 555
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