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

Abstract

The use of cold-formed steel for structural construction is
nowadays widespread due to environmental factors and cost
conditions of cold-rolled steel, which can be recycled and has
a lower cost than conventional steel, resulting in increased

market demand. Cold-formed steel is a thin wall member, which

makes cross-sectional properties different from hot-formed
steel. In foreign countries, shear structures which are designed
to withstand seismic force using cold-formed steel. In
considering the use of cold forming steel, the effect of seismic
forces must be considered, and the parts must be designed in
accordance with such forces in order to have sufficient strength
to withstand earthquakes. In general, cold-formed steel seismic
resistance structures have specific seismic correction parameters
as well as some requirements that differ from other types of
steel. This thesis is therefore conducted to study the design of
cold-formed steel seismic resistance structures by comparing
various reference standards of each country or region to find the

consistency or difference of each standard in order to adopting

the most appropriate design features to Thailand's standards.

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

Seismic-resisting structural systems
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Table E2.3-1
Mominal Shear Strength [Resistance] (vy) per Unit Length for Seismic and Other In-Plane Loads 14

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

United States and Mexico
(It}
Fastener Spacing at Panel Edges? D grariion
’:a"' i) Stud T""’k"‘:s;‘:' M
Assembly D ! pect Biocking | 5% Sheathing
Ratio Required | 2M95W9 ) oorewsize
(hiw) & 4 3 2 Blocking
(mils)
0.015" steel sheet 21 | 3s0 - - - No 33 (min.) 8
213 - 1000 | 1085 | 1170 No 43 (min.} &
0.027" steel sheet
213 | 647 | Ta0 | 778 | 845 o 33 (min ) 8
217 | 910 | 1045 | 1040 | 1070 No 43 (min ) 8
0.030° steel sheet
217 - - - 1355 Yes 43 (min.} 10
217 1055 | 1170 | 1235 | 1306 Mo 43 (min.) &8
213 - - - 1505 Yes 43 (min.} 10
0.033" steel sheet
213 - - - 1670 No 54 (min.) 8
213 - - - 2085 Yes 54 (min.) 10
Canada
(KN,/m)
" Fastener Spacing at Pane! Edges” Designation
- Stud Thickness*of | Required
Assembly Desoription mﬁ‘ Blocking | Stud, Treck | Sheathing
prns Required | andStud | Screw Size
- 150 100 4] 50 Blocking (mils)
0.46 mm steel sheet | 21 a1 - - - Mo 33 {minj &
0.46 mm steel shest | 21 a5 6.0 6.8 75 No 43 (minj 8
0.68 mm steel sheat | 21 65 7.2 7.9 87 No 33 {min) 8
.76 mm steel shest 41 3] 10.6 11.6 125 Mo 43 {min) &
.84 mm steel shest 41 0.7 120 13.0 140 Mo 43 (min) &
0.46 mm steel sheet | 21 T4 a7 116 | 138 Ve 43 {min) &
0.76 mm steel shest 21 17 143 — — Yes 43 (min) &
0,76 mm steel shest 21 = - 19.9 233 Vs 54 {min} 8
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Table E2.3.1.2-1
Shear Resistance Adjustment Factor-C,

Opening Height Ratio 1

1/3 2 | 23 5/6 1

Percent FuILHaiﬂ Sheathing 2 Shear Resistance Adjustment Factor
10% 1.00 0.69 053 043 0.36
20% 1.00 0.71 0.56 0.45 038
30% 100 074 059 049 042
40% 100 077 063 053 045
50% 1.00 0.80 067 0.57 0.50
60% 1.00 0.83 071 0.63 0.56
70% 1.00 0.87 077 0.69 0.83
80% 1.00 091 083 0.77 071
90% 100 095 091 087 083
100% 1.00 100 1.00 1.00 1.00
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Table E5.3-1
Canada
Nominal Shear Resistance (v,) per Unit Length for Seismic Loads for Shear Walls

Sheathed With Gypsum Board on One Side of Wall 123 (kN/m)

Fastener Spacing at Panel Designation
Assembly Description M::::::'m Edges/Tleld (mm) Thicka o SR:ean:I':IB:
oy Stud and Track ng
atio (h:w) | 1007300 | 150/300 | 200/300 (mils) Screw Size
125 mm )sum board,
P 21 34 31 27 33 (min.) 6
studs max. 600 mm 0.¢
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Table E6.3-1

United States and Mexico
Nominal Shear Strength (viy) per Unit Length for Seismic Loads for Shear Walls

Sheathed With Gypsum Board Panels or Fiberboard Panels on One Side of Wall 122 (ib/ft)
Assembly Maximum |  Fastener Spacing at Panel Edges/Field (in.) | D=5'EP38en | oo cired
Aspect i
Description  |Ratio (how)| 7/7 | 474 |as12 | 8712 | a6 | 3/6 | 276 s‘"“(mfs}mc" Screw Size
[=" gypsum board;
21 200 | 425 | 205 | 230 | - - - 33 &
fstuds max_ 24" o.c
o :
+ fiberboard: studsf - : - - | 425 | 615 | 670 33 8
max. 24" o.c.
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American Standard for Seismic Design of Cold-formed steel
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(empirical factor) lngags1edsann1snagsu cyclic testing N3
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#alasansui insd ounaazunne1aiui Yanda (Sheathing
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4.3 4nain1599AkvUE 1T UIATIAT VMU UATERI8UTNE 175U
Eurocode
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71529a8UlABN15TINATATIEIUAIINAI 1A BAIUNUININUTELAN
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. Reference value of Required cross- W
Ductility class q

behaviour factor ¢ sectional class

class 1,2 or3
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Where;

G stands for permanent actions

P stands for prestressing (Which is of no interest to this report as it's steel being studied)

Q; stands for the variable variable action

Q stands for all the rest of the variable actions summed up

Yp stands for the partial factor multiplied to the Prestressing Actions
Yq stands for the partial factor multiplied to the variable actions

Y stands for the partial factor multiplied to the Permanent Action
lng stands for Combination Factor

E stands for Reduction factor (see below)
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. Combination factors for Imposed and Snow Loads on a Structure

Action Yo i Y2
Imposed Loads in buildings
Category A :Domestic and Residential 0.7 0.5 0.3
Category B: Office Areas 0.7 0.5 0.3
| Category C: Congregation Areas 0.7 0.7 0.6
| Category D: Shopping Areas 0.7 0.7 0.6
Category E: Storage areas 1 0.9 0.2
Category F: Traffic Area, Vehicle Weight<30KN 0.7 0.7 0.6
Category G: Traffic Area, 30<Vehicle Weight>160 0.7 0.5 0.3
Category H: Roofs 0.7 1] 0
| Snow Loads on Buildings
Altitude H<1000m above sea level 0.5 0.2 0
| Altitude H>1000m above sea level 0.7 0.5 0.2
Wind Loads on Buildings 0.6 0.2 0

Source; Table NA Al.1 of UK National Annex to ECO

Partial Safety Factors

Partial Safety factor for Permant Actions
Limit State G

Partial Safety Factors for variable Actions

uts 7e=1.35
sLs Ya=1.00
Source: EC1
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