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Abstract

Recently, the cold-formed steel has been considerably adopted in the
construction of steel structures such as buildings, bridges, transmission towers,
and highway products due to the demand of market. Even the thickness of
cold-formed steel is quite thin as compared to the structure-used steel, the cold-
formed steel structure can dtill take sufficient load-carrying capacity.
Therefore, the development of cold-formed steel structure plays a very
important role in the recent and future construction field. Due to the
environmental concern and lack of construction materials such as lumber, sand,
and gravel, standardized low-rise metal buildings have been widely used in
industrial, commercial, and residentia applications in Japan, U.S., and
European. It can be observed that the utilization of cold-formed steel in the
construction areais getting popular in Taiwan. Therefore, fully understanding
the domestic conditions about the manufacture and application of cold-formed
steel is needed to be fulfilled in order to establish the native specification for

the design of cold-formed steel member in the near future.

Due to the advantages such as lightness, high strength and stiffness, and
easy to fabrication and erection, the cold-formed steel has been widely used as
the construction material. Most advanced countries like U.S., Japan, Australia,
and U.K. have studied the cold-formed steel for decades. However, the cold-
formed steel is not included in the domestic specification or code relative to the
steel construction in Taiwan, the development of cold-formed steel design
specification seems quite important at this moment. The main objective of
this project is to study the domestic condition corresponding to the cold-formed
steel by means of investigation and workshop. In order to promote the native
specification for the design of thin-walled structures (cold-formed steel
members), the suggested foreign documents and related materials for the

establishment of domestic specification will be proposed in this research.
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( Cold-Formed Steel
Structural member)
(Yu 1991 SDI 1987)

(carbon or low aloy steel sheet strip  plate or flat
bar) (cold roll forming press brake or bending
brake operation) 0.378mm (0.0149 in)
6.35mm (0.25 in)

(load-carrying capacity)
1850
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1940 1939
George Winter (American Iron and Steel
Institute - AlSI)
(Specification for the Design of Light Gage Steel
Structural Members) 1946

(Yu 1991)
1. /

(strength-to-weight ratios)

(shear diaphragm)



(1) (2 (high strength and stiffness) (3)

(4) (5) (6)
(7) (8)
(nonshrinking and noncreeping at ambient temperatures) (9)
(10) (12) (12)

(noncombustibility)

(hot-rolled structural

steel)
(Yu 1991) (individual structural
framing members) ( 1.1) (panels and decks) (
1.2)
[_ L L G
(b) (c) (d) (e) (f) (g) (h)

JHJE]III
[[100 1.

(o) “(p) (q) (r)

1.1
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u
{a) (b) (c)
Roof decks

M L T
(d) (e)

(f)

Long- span roof decks
TJLT "Il VUUv 0000
(g) (h) (i) (i)
Floor and roof panels

N T Il NI 20 W an UV 2 WV o W W e W N
(k) (1) {m)
Curtain wall panels Ribbed panels Corrugated sheets
1.2

(profiled sheet or corrugated

sheet) (lateral
loading) (stiffness)
(Baehre 1983) RC
1) 2
3
(compression element) (width-to-
thickness ratio) (local buckling)

(post-buckling
strength)



(cold-work of forming)

1.2
1946
- “Specification for the Design of Light Gage Steel Structural
Members’
(alowable
stress) 1991 “Load and Resistance

Factor Design Specification for Cold-Formed Steel Structural Members’
— “Cold-Formed Steel Design
Manual” (AISI 1996) ASD LRFD
(American Institute of Steel Construction AISC)
— “Manual of Steel Construction”

Part | — Dimensions and Properties

Part 1| — Beam Design

Part I11 — Column Design

Part 1V — Connection Design

Part V — Specification for the Design of Cold-Formed Steel Structural

Members

® Part VI — Commentary on the 1996 Edition of the Specification for Design
of Cold-Formed Steel Structural Members

® Part VIl — Supplementary Information

® Part VIl — Test Methods



Recommendations for the Design and Fabrication of Light Weight steel
structures (Architectural Institute of Japan)

(Standards Association of Australia) “SAA Cold-Formed Steel
Structures Code” (British Standards Institute)

“British Standard: Structural Use of Steelwork in Building. Part 5. Code of
Practice for Design of Cold formed Thin Gauge Sections’

( 13

A W N P

(National Association of Home Builders - NAHB)
(U.S Department of Housing and Urban
Department - HUD) -
Prescriptive Method for Residential Cold-Formed Steel Framing (AlSI
1997)



1.3

o v M W dh P

( Center for Cold-Formed Steel Structures at the University of Missouri-Rolla)
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(structural member beam or column)
(roof purlin and side rail)
(wall partition)
(floor joist)
(lintels)
(wall claddings)



(roof panels)
(floor deck)

(truss)
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(Cold-Formed Steel

Structures)

(hot-rolled steel) ( )
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(hot-rolled shape) (members built up of
plates)

(SAA  1998)
1. (hot-
rolling) (uneven cooling)

(residua stress)

2.

3. (cold-rolling)

(anneal) (cold-reducing stress)

4, (element) (width-
to-thickness ratio) (local
buckling)

5. (sharp-yielding type)

(gradual-yielding type)

6.

7. (corner fillet)

21
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@ — yield point or yield strength (2) — tensile

strength  (3) — dtress-strain characteristics  (4)
— modulus of dasticity (5) - ductility  (6) —
weldability (7) — fatigue strength

(cold-rolled steel sheet and strip)

2.11
(ductility) (ratio of tensile strength to yield
point)
(strain hardening)
(AISI  1996)
(1) 25 80 ks (172 to 552 MPa) 2
42 100 ksi (290 to 690 MPa) (3)
113 (4) (elongation) 10 percent
(1) 200 550 MPa
(2 300 550 MPa (3)
1.08 (4) 8 percent

— CNS6183,

13



G3122 “ " (Light Gauge Steels for

General Structure) 2.1
2.1
N/mm? N/mm? mm %
5 5 21
SSC400 | 400~540 | 245 5 1A 17
2.1.2

(carbon or low alloy steel sheet, strip,
plate or flat bar) (cold roll forming, press brake or
bending brake operation)

0.378 mm (0.0149 in) 6.35

mm (0.25 in)
25 mm (steel bar)
(coating)
2.13
(sharp-yielding type) (gradual-yielding type)

( 2.1)

14



(local buckling) (overall buckling)

(yield point)
offset method strain-under-load method 2.2(a) offset
method 0.2 % offset
strain-under-load
method ( 2.2(b)) 0.5%
A
Inelastic , .
F—_ range Strain hardemng—>|
“I'l Elastic
o range
§ Fy
&
tan'E
Strain, e >
(a)
A
—
©
5
(b) Strain, ¢ g

21

15



'y
b
5
Fy
. Strain, € >
(a)
of
g
&
Fy 7
|
|
l
I
|
l >
_ Total elongation Strain, €
or extension
(b)
2.2
2.14
(  ASTM J9)
1.
CNS 2473 ( ) CNS 2947 (
CNS 13812 ( ) CNS 4269 (
CNS 4622 ( )
2.

16



CNS 9704 CNS 6183 (

CNS 1244 ( ) CNS 10804 (
CNS 8499 ( ) CNS 9278 (
2.15
(SAA  1996)
(BS 5950) 15
2.2

(cold-work effect)

( FJ/Fy rétio)

o o &~ w dh o

AlSl
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(inside-radius-to-thickness ratio, R/t)

(BS)



(compact section) (average

tensile yield stress Fy,) Fya

Fya=C(Fy)+H(1-0)Fy

C
Fyr (weighted average tensile yield stress)
(Fy)e (tensile yield stress of corners)

(Fy)c BcFyf /(R/t)m
B=3.69(F/f,y)-0.819(F\/F,,)>-1.79
m=0.192(F,, / F,)-0.068

R (inside bend radius)
Fyv
Fyu
2.3
(alowable
stress)
(limit state) AISC
(Manual of Steel Construction) AISI (Cold-Formed Steel
Design Manual) ASD LRFD
ASD (safety

factor) ASD LRFD
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(L ocal Buckling)
(section element)
(width-to-thickness ratio, b/t or wit )

(local buckling)

640

<
K

1)

'_"|U

(2)
800
<
JF
1060

<
JFy

~|T

AT

~ |

Q) 2000

<

f—|-|U

2650
<
VF)’
2100
<
F

(2)

—~+|T

)

"*'U

- &

AISC

(Qs Qs reduction factor)
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Qa

7_6<g<155
R
155 _b
JF Ot
95 b, 176
<—=<
176 _b,
JF
127 _b, 176
JFoUR
176 by
F, ot
- A
A
Ae:Aa—Z(b-be)t
Ag=
A,=
t=
b. =
_ 253t

Q. = 1.340 — 0.00447 (%j JF

Qs=

15500

_ b
Q. = 1.415 — 0.00437 (sz /R

Qs=

20000

= — by
Q. = 1.908 — 0.00715 (tj =

Qs=

20

20000

.

by
t

;

(form factor) Q,



253 44.3

be_\/T 1_[b5)\/7 <h, f=

t

(compression element)

(post-buckling strength)

(1)

(flat width)
AlSI

¢ b/2 b/2

21



A :1.052ﬂ\ﬁ
Jk tVE

A )A

b=

W=

p =

K = (= 4.0)

t=

E=

f= ksi( ) MPa( )

¢ b/2

22



SRR St
t t lim t
_1.052ﬂ i
Jk tVE
0221
=[1-2%2 1= 1
P ( z]z
W=
p_
= (=0.43)
t=
E=
f= : ks( ) MPa )
w
d
t Czb/z <>1b/2
210 572
S:— e
Jr ( ) Jr ( )
Wes Dooss b=w
t 3 w
S W_g
3 t
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()90

b 1 ,

o) roscen 42

n=12
Wss
t
la = [(115(%’") / sj + 5}4
b . n=13
W:
K =
t=
f= , ks( ) MPa(

(compact section)

24

)

)

08> b >0.25

w

2 <0.25
w

AlS|

(average tensile yield stress  Fy,)



24.1

AlISI / LRFD (1996) AISC / LRFD
P

R=0.1875"
i
|
1.25"

F,=33ks

L =24in
A,=0.353in?
re=21501In
r,=0.371in

B =0.854
ro=1.67in
C,=0.138in°
Ky=K,=K;=1

() AISI /LRFD  (1996)

25

(1986)



2 2
7°E _ 7 x 29500 — 69.57 ksi

YT KLU T (@x240371F

O ¢= i[ax + 0o, —\/(ax +O't)2 —4ﬂaxat}

2p
2 2
G, = 7°E = T ><295002 ~ 1137 ks
(K,L/r) (1x 24/1.50)
0= ! |:GJ 7 C :|
(KLY
2
= 1 111300x0000883+ 7 *232%0x0138
0.353x1.67 (1x 24)
= 75.25 ksi
0 X 0 t:
0= — [1137 1+ 75.25— /(1137 + 75.25 — 4% 0.854x 1137 x 75.25}
2x0.854
= 74.49 ksi
o y < O ¢

Fe= 0, =69.57 ks

A :\/: 133 ~0689
F 69.57

c=0.689<15

F,=0.658* F, = 0.658°*"°x33 = 27.06 ks
(f=F,)

w = 1.25—(0.1875 + 0.057) = 1.006 in
w /t=1.006/0.057 = 17.56

1052w [f 1.052(756) 27.06
Jk tVE Jo.43 " 29500

26



=0.858
A =0.858>0.673

p =(1-022/A )/A =(1-0.22/0.858)/0.858

=0.867
b=p w=0.867x1.006 = 0.872in

w = 4.00 -2 (0.1875 + 0.057) = 3.511 in
w/t=3511/0.057 = 61.6

1.052 w [f 1.052 27.06

A= 22T 0 = 22%(61.6) | S

Jk tVE JZ( ) 29500
=0.981

A =0981>0.673
p =(1-022/A )/A =(1-0.22/0.981)/0.981

=0.791
b=p w=0.791x3.511 = 2.777 in

A= 0.353 —0.057(3.511 — 2.777) — 2x0.057(1.006 — 0.872)
=0.296 in?

P, =AcF,=0.296x27.06 = 8.01 kips

() AISC/LRFD  (1986)

AlS|
Fer=27.06 ks

2 ( )
b=1.25-0.057=1193
b/t=1193/0.057 = 20.93

27



A= D =B s
R V33
b/t>h Qs
176 176
176 _ 16 _3064
JF, 433
% b
N =
Q. = 1.415 — 0.00437 %)
= 1.415— 0.00437x20.93+33 = 0.89
( )
b= 4.0— 2x0.057 = 3.886
b/t=23886/0.057 = 68.18
253 253
A= 28 228 o
R V33
b/t>h Q,
Q=1
Q=0QQ,=0.89

A JQ = \/g\/a = 6955 3 /089 =065<15

Fe = 0.658°%% QF, = 0.658%%°x0.89x33 = 24.61
f = 0.85F, = 0.85x24.61 = 20.918

b — 326t 1 57.2 _ 326x0.057 57.2

T _(b)ﬁ 20918 - (3886}/%

t 0.057

=3.318
A= 0.353 —(3.886 —3.318)x0.057 = 0.321 in

Qa=Ac/Ay=0.321/0.353=0.909

28



Q2=0.909
Q = QQ4,=0.89x0.909 = 0.809

F
A Q= \/;\/_ = -2 _Jos09 =062<15

69.556

Fe = 0.658%* QF, = 0.658%%**'x0.809x33 = 22.729 ksi
f = 0.85F4 = 0.85%22.729 = 19.32 ksi

326t 572 | _ 326x0.057 57.2
b. = T 7o = "oz | 73886
LA : =890 193
(tj (0.057j
= 3421

A= 0.353 — (3.886 — 3.421)x0.057 = 0.326 in

Qa=A¢/ Ay=0.326/0.353=0.924
Q.=0.924

Q = QQ,=0.89x0.924 = 0.822

F
A JQ = \/;\/6 = -3 082 =0624<15

69.556

Fe = 0.658%% QF, = 0.658%%*'x0.822x33 = 23.046 ksi
f = 0.85F, = 0.85x23.046 = 19.589 ksi

326t 57.2 _ 326x0.057 57.2
b = Tt 7o = 950 |- (388
— W/ f ) ——— 4/19.589
(tj (0.057j
= 3,403

A. = 0.353 — (3.886 — 3.403)x0.057 = 0.325 in 2

Qa=Ac/Ay=0.325/0.353=0.921
Qa 0.921 0.924 Q.=0.921

Q= QQ,=0.89x0.921 = 0.82

29



A Q= \/g\/_ = |- o8 =062

69.556

Fe = 0.658°%% QF, = 0.658°%%/x0.82x33

=22.99ksi
5
Pn = FoAg = 22.99x0.353 = 8.12 kips.
AlISI  AISC
( )
2.5 (Web Crippling)
(stiffener)

(initial out-of-plane imperfection)

N o o & W DN P

30



2.6

(Flange Curling)

AlS|
BSI

31



2.7

(welds)

Typel :

Typell :
Typelll :
TypelV :

(bolts) (cold rivets) (self-screw bolts)

(Longitudinal shear failure of sheet)
(bearing failure of sheet)
(tensile failure of sheet)
(shear of bolt)

32



3.1

(hot-rolled steel)

United Stated —“Cold-Formed Steel Design Manua” (AISI  1996)
Australia—* Cold-Formed Steel Design Structures’ (SAA  1996)

British — “Structural Use of Steelwork in Building — Part 5. Code of
Practice for Design of Cold Formed Thin Gauge Sections’ (BSI

1998)
Japan — “Recommendations for the Design and Fabrication of Light
Weight Steel Structures— " (AlJ 1985)

(element)

32



(flat width)

AlSI SAA BS Al

AlSI BS AlJ
SAA
AlSI
AlS AlSI BS AlJ
3.1.1AIS
AlS
A <£0.673 b = w
A B.673 bp we
A :1.052v_v\/z
Jk tVE
022)\1
=|1-==5|= 1
P ( 2 jﬂ
W =
k= (0.43 for unstiffened element 4.0 for stiffened element)

33



3.1.2BS

ksi( ) MP( )

(British Standards Institution)

"Code of

Practice for Design of Cold Formed Thin Gauge Sections’

3.2mm

section)

for f. <0.123
P

cr

for fe >0.123

cr

3.1.3AIJ

bi:]_
b

L {1+ 14(
b

O

185000 k (t/b)?

(Architectura

(idealized
(round corners)

(berr)

477702
fe —0.35} }
Pcr

Institute of Japan)

* Recommendations for the Design and Fabrication of Light Weight Steel

Structures —



—<13
t
(flange)
9 <16
t
(wave plate) (cover
plate)
E <48
t
9 <71
t
(be)
2
b _ 250@
b b
(span) (bf) 30

P _03+013 L <10
b, b,

L = (cm)
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1/2
3.2
SAA
AlSI SAA AlSI
SAA — Distortioal
Buckling Behavior AlJd
(commentary)

AlS|
“ Cold-Formed Steel Design Manual”
(1) @)

3) (4)
AlJ

- (2) €)

3.2.1AIS

A. GENERAL PROVISIONS
A1l Limitsof Applicability and Terms
A2 Non-Conforming Shapes and Construction
A3 Materia
A4 Loads
A5 Allowable Stress Design
A6 Load and Resistance Factor Design
A7 Yield Point and Strength Increase for Cold Work of Forming
A8 Serviceability
A9 Referenced Documents

36



B. ELEMENTS
B1 Dimensional Limits and Consideration
B2 Effective Widths of Stiffened Elements
B3 Effective Widths of Unstiffened Elements
B4 Effective Widths of Elements with One Intermediate Stiffener or an
Edge Stiffener
B5 Effective Widths of Edge Stiffened Elements with Intermediate
Stiffeners or Stiffened Elements with More Than One Intermediate
Stiffener
B6 Stiffeners
C. MEMBERS
C1 Properties of Sections
C2 Tension Members
C3 Flexural Members
C4 Concentrically Loaded Compression Members
C5 Combined Axial Load and Bending
C6 Cylindrical Tubular Members
D. STRUCTURAL ASSEMBLIES
D1 Build-Up Sections
D2 Mixed Systems
D3 Lateral Bracing
D4 Wall Studs and Wall Stud Assemblies
D5 Floor, Roof or Wall Steel Diaphragm Construction
E. CONNECTIONS AND JOINTS
E1 General Provisions
E2 Welded Connections
E3 Bolted connections
E4 Screw Connections
E5 Shear Rupture
E6 Connections to Other Materials
F. TESTSFOR SPECIAL CASES

37



F1 Testsfor Determining Structural Performance
F2 Tests for Confirming Structural Performance
F3 Tests for Determining Mechanical Properties

3.2.2BSI
Section 1. General

1.1 Introduction
1.2 Scope
1.3 Normative references
1.4 Terms and Definitions
1.5 Symbols
Section 2. Limit State design
2.1 General principals and design method
2.2 Loading
2.3 Ultimate limit states
2.4 Serviceability
2.5 Durability
Section 3. Properties of materials and section properties
3.1 Range of thicknesses
3.2 Design thickness
3.3 Properties of materials
3.4 Effects of cold forming
3.5 Calculation of section properties
Section 4. Local buckling
4.1 General
4.2 Maximum width to thickness ratio
4.3 Basic effective width
4.4 Effective widths of plates with both edges supported (stiffened
element)
4.5 Effective widths of plates with one edge supported (unstiffened

element)

38



4.6 Edge stiffeners
4.7 Intermediate stiffeners
Section 5. Design of members subjected to bending
5.1 General
5.2 Laterally stable beams
5.3 Web crushing
5.4 Shear in webs
5.5 Combined effects
5.6 Lateral buckling
5.7 Deflections
5.8 Flange curling
5.9 Effects of torsion
Section 6. Membersin compression
6.1 General
6.2 Flexural buckling
6.3 Torsional flexural buckling
6.4 Combined bending and compression
Section 7. Membersin tension
7.1 General
7.2 Tensile capacity
7.3 Combined bending and tension
Section 8. Connections
8.1 General recommendations
8.2 Bolted connections
8.3 Friction grip bolts
8.4 Weld detail and design
8.5 Resistance spot welds
8.6 Maximum pitch for connectionsin sections
8.7 Screws, blind rivets and powder actuated fasteners
8.8 Holding-down bolts

Section 9. Simplified rules for commonly used members

39



9.1 General
9.2 Z purlinswith lips
9.3 Z sheeting railswith lips
9.4 Latticejoists
Section 10. Loading tests
10.1 Generd
10.2 Test conditions
10.3 Test procedures
10.4 Relative strength coefficient
10.5 Component tests
10.6 Proof test
10.7 Strength test
10.8 Failure test
10.9 Load tables

3.2.3Al1J

11
12
1.3

2.1
2.2

31

3.3

34
35



3.6

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
411

5.1
5.2
5.3
5.4
5.5
5.6
5.7

6.1
6.2
6.3
6.4
6.5

41



6.6
6.7
6.8

7.1
1.2
7.3

3.24 SAA

INTRODUCTION
SECTION 1 SCOPE AND GENERAL
1.1 Scope
1.2 Referenced Documents
1.3 Definitions
1.4 Notation
1.5 Materias
1.6 Design Requirements
1.7 Non-conforming Shapes and Construction
SECTION 2 ELEMENTS
2.1 Section Properties
2.2 Effective Widths of Stiffened Elements
2.3 Effective Widths of Unstiffened Elements
2.4 Effective Widths of Uniformed Compressed Elements with an Edge
Stiffener or One Intermediate Stiffener
2.5 Effective Widths of Edge-stiffened Elements with One or More
Intermediate Stiffeners or Stiffened Elements with More Than One
Intermediate Stiffener
2.6 Arched Compression elements
2.7 Stiffeners
SECTION 3 MEMBERS

42



3.1 General
3.2 Members Subjected to Tension
3.3 Members Subjected to Bending
3.4 Concentrically Loaded Compression Members
3.5 Combined Axial Load and Bending
3.6 Cylindrical Tubular Members
SECTION 4 STRUCTURAL ASSEMBLIES
4.1 Built-up Sections
4.2 Mixed System
4.3 Latera restraints
4.4 Wall Studs and Wall Stud Assemblies
SECTION 5 CONNECTIONS
5.1 General
5.2 Welded Connections
5.3 Bolted Connections
5.4 Screwed Connections
5.5 Blind Riveted Connections
5.6 Rupture
SECTION 6 TESTING
6.1 Testing for Determining Material Properties

6.2 Testing for Assessment or Verification

3.3
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79

41



| e

369 82

4.1

46



4.1

47



(chi_square) (test of

homogeneity)

X 2=4.9161
o =0.05
X 2(4-1)(3-1),0,05 =12.5916
x° 49161 x° 12,5916

58



X

2

X 2=3.8540
a =0.05
X 2(4-1)(3-1),0,05 =12.5916
38540  x 2

12.5916

59




X

2

X 2=3.9002
a =0.05
X 2(5-1)(3-1),0.05 = 15.5073
39002  x 2

15.5073
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4.2

60

0.76 mm

4.5 mm



4.2

4.2




(Cold-Formed Steel

Structures)
(hot-rolled steel) ( )
51
(carbon or low alloy steel sheet
strip  plate or flat bar) (cold roll forming  press
brake or bending brake operation) cold-formed

steel member thin-walled structural member light gauge steel structural

member

D) (2) 3) (4) ©) (6)

CNS 6183

62



(87) )

(steel

deck) CNS 9704 “ ” CNS
8339 ( —steel roof-decks)

CNS 8182 CNS 8186
(steel panel for roof) (steel panel for floor)

5.2

63



RC

steel home

(American Iron and Steel Institute - AlSI)
(Specification for the Design of Cold-Formed Steel Structura

Members)
(American Institute of Steel Construction - AISC)
(Design Specification for Structural Steel Buildings)
1) )
©) (4)
) (Commentary)

AlS|



(Allowable Stress Design - ASD) (Plastic Design -
PD)

( limit state design or load resistant factor

design)

11

12
1.3
1.4

21
2.2

65



2.3

3.1
311
312
3.1.3
3.2
3.3 @
3.4 (b)
35 (©)
3.6
(a)
(sharp-yielding type) (gradual-yielding type)
(local buckling) (overal buckling)
(yield point)
offset method strain-under-load method offset method
0.2 % offset
strain-under-load method
0.5 %
(b)

(cold-work effect)
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(©)

o o M W DN

(ductility)

yield point)

4.1

4.2

4.3

4.1.1
4.1.2

4.2.1
4.2.2
4.2.3

(d)

( FJ/Fy rétio)

(inside-radius-to-thicknessratio  R/t)

67

(ratio of tensile strength to

(strain hardening)



43.1

4.3.2
4.4

44.1

4.4.2

4.4.3
4.5

45.1

4.5.2

(d)

(compression element) (width-to-

thickness ratio)

buckling strength)

area)

element)

(elastic buckling)

(local buckling)
(post-

(effective section
(compression element)

(effective width)

(stiffened element) (unstiffened
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(€)

5.1
5.2

6.1
6.2

6.3
6.4
6.5
6.6

7.1

6.2.1
6.2.2
6.2.3
6.2.4

(€)
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7.2
7.3
7.4

8.1
8.2
8.3

9.1
9.2
9.3
9.4

10.1
10.2

10.3
104
10.5

1021 C
10.2.2

105.1
10.5.2
10.5.3
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111

11.2
11.3
11.4
115
5.3 - (CNS)
1) (2 ©)
(
-CNS - ASTM )
1 (CNS 2473 ASTM A36)
2. () (CNS2947 ASTM A36 A283D A572 A709)
3. () (CNS 4269 ASTM A242 Typel)
4 (CNS 4620 SPA-H ASTM A588 A709 Gr.50W)
5 (CNS 13812)
(AIS])
1. A36
2. A242 A588
3. A283
4, A529
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S. A570
6. () A572
7. AB06 ( )
8. AB07 ( )
0. A611
10. A653
11. A715
12. AT792
” CNS 6183
( 84 2 16 )
“ SSC 400"
CNS 6183
V4 L C
(steel deck - CNS 9704) (steel panel for roof
- CNS 8182) (steel panel for wall
CNS 8184) (steel panel for floor - CNS 8186)
(steel roof deck - CNS 8339)
CNS 9704 CNS 4622(
) CNS 927§( ) CNS 2473(
) CNS 4620( ) CNS 8182 CNS8184 CNS8186

CNS 1244( ) CNS 10804(
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) CNS 12005( ) CNS 8339
CNS 4620( ) CNS 1244(
) CNS 10804( ) CNS 9998( ) CNS
9265( ) CNS 12005( )
CNS 11984 “
” ( )
CNS
6183 SSC 400 CNS
(AISI  1996)
25 80ks (172 to 552 MPa) 2
42 100 ksi (290 to 690 MPa) (3)
1.13 (4 (elongation) 10 percent
(1) 200 550 MPa
2 300 550 MPa 3)
1.08 (4) 8 percent
CNS
54
(National

Association of Home Builders - NAHB)

73



(U.S Department of Housing and Urban Department - HUD)
- Prescriptive Method for Residential
Cold-Formed Steel Framing (AISI  1997)

1993 11

1995

1942
George Winter

5.5

-“Cold-Formed Steel Design Manua”
(AlSI  1996) )
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Recommendations for the Design and Fabrication of Light Weight steel

structures — (AlJ 1985)
(British Standards Institute) “British
Standard: Structural Use of Steelwork in Building. Part 5. Code of Practice for
Design of Cold-formed Sections’ (The Steel
Construction Institute) “ " (SCI
1993)
5.6
(
(87) )
‘ (

) ( )

5.7
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%

5.8

95 000

(1997)

RC

76

(steel house)

13
1997



D) (2) €©)
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10.
11.
12.
13.

American Iron and Stedl Institute, 1996, “ Cold-Formed Steel Design
Manua”, 1996 Edition.
American Iron and Steel Institute, 1997, “Prescriptive Method for
Residential Cold-Formed Steel Framing”, Second Edition.
Architectura Institute of Japan. 1985, “Recommendations for the Design
and Fabrication of Light Weight Steel Structures”.
Baehre, R., 1983, “ Cold-Formed Steel Structural Elements, Devel opment
in Design and Application”, Instability and Plastic Collapse of Steel
Structures, Ed.  L.J. Morris, Granada.
British Standards Institution, 1987, “British Standards; Structural Use of
Steelwork in Building. Part 5. Code of Practice for Design of Cold-Formed
Sections’, BS 5950.
Standards Association of Australia, 1988, “SAA Cold-Formed Steel
Structures Code”, AS 1538.
Steel Construction Institute, 1993, “Building Design using Cold-Formed
Steel Sections : Worked Examplesto BS 5950 : Part 5 : 1987.
SDI, Stedl Deck Institute, 1987, “Design Manual for Composite Decks’,
Form Decks and Roof Decks, Canton, Ohio.
Yu, W.W., 1991, “Cold-Formed Steel Design”, New Y ork: John Wiley.

, 1995, “

, 1998, “ ",

, 1997.° "
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ASD

R R, Q >Q Ry FS

R Qi

Rn Rn

Q FS

R Q
D D+L’
D+L+(L;orSor R) (D+L"+W)x0.75*
D+(W or E) (D+L’+E)*0.75*

D+L+(L; or Sor R,)+(W or E)

D W
D E

L’ L+(L;or SorR)
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LRFD

R. ©R, 2 i OiR,,
Ry Q
Rn r|
() R,
DR, D;
1.4D+L 1.4D

1.2D+1.6L+0.5(L; or Sor R))
1.2D+1.6(L, or Sor R/)+(0.5L
or 0.8W)
1.2D+1.3W+0.5L+0.5(L; or S
or Ry

1.2D+1.5E+0.5L+0.2S

09D (1.3Wor1.5E)

1.2D+1.6L+0.5(L, or Sor R)
1.2D+1.6(L, or Sor R)+(0.5L
or 0.8W)

1.2D+1.3W+ 0.5L+0.5(L; or S
or R)

1.2D+1.0E+ 0.5L+0.2S

0.9D+(1.3W or 1.0E)
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** **
dJ
1. ( )
O O O O
2. ( )
O 0.76mm O 0.92mm O 1.0mm O 1.2mm O 1.5mm
O 1.6mm O 2.0mm O 2.3mm O 2.8mm 0 3.2mm
O 4.0mm O 4.5mm O
3.
O O 4 9 )
4. ( )
O - angle O - channel O z
O - deck | - roof panel or wall cladding
o C | O O
5.
O - angle O - channel O z
O - deck O - roof panel or wall cladding
O C I O O
6. ( )
O 0.76mm O 0.92mm O 1.0mm O 1.2mm O 1.5mm
O 1.6mm O 2.0mm O 2.3mm O 2.8mm O 3.2mm
O 4.0mm O 4.5mm O
7.
O O O O
8.
O O O | O O
9.
O - angle O - channel O z
O - deck ] - roof panel or wall cladding
O C I O O
10.
O O ( )
11.
O O O |
12.
O O O O
13.
O O O |
14.
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** **
O \%
1.
O ( 2 11 )
2. ( )
O O O
O O
3. ( )
O O O O
O O O
4. ( )
O O O
O O
5. ( )
O O O O
6.
O O | | O
7. ( )
- angle o cC - channel O z
- deck O - roof panel or wall cladding
C I O cC O
8. ( )
0.76mm O 0.92mm O 1.0mm O 1.2mm O 1.5mm
1.6mm O 2.0mm O 2.3mm O 2.8mm O 3.2mm
4.0mm O 4.5mm O
9.
O O
10. )
O (self-tapping screw)
O
11.
- angle o cC - channel O z
- deck O - roof panel or wall cladding
C I o cC O
12.
O ( )
13.
O O O |
14.
O O O O
15.
O | O |
16.
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** **
O
1.
O O ( 2 10 )
2. ( )
| O O | O
| O O |
3. ( )
O O O O
O O O
4. )
| O O | O
5.
O O O | O O
6. ( )
O - angle o cC - channel O z
O - deck ] - roof panel or wall cladding
o C I o C O
7. ( )
O 0.76mm O 0.92mm O 1.0mm O 1.2mm O 1.5mm
O 1.6mm O 2.0mm O 2.3mm O 2.8mm O 3.2mm
O 4.0mm O 4.5mm O
8.
| O O
9. )
O O (self-tapping screw)
O O
10.
O - angle O - channel O z
O - deck | - roof panel or wall cladding
o C I 0O O
11.
O O ( )
12.
O O O O O
13.
| O | | |
14.
O O O O O
15.







6 %
4 %

P23 %

10 %
15%

15%
10%

§17 %

/ %

/ %

19%

%

§2 5 %

32%

23 %




8%

36%

J 44%

8%

4%

B 2 A B S R \C R o T e B

g O N 00 W O o U N O

c 24%
z
. §24%
<
C |
C
0.7
0.9







26%

J 28%

§ 319

J 16%
14%
13%

J 20%

22%







0.7
0.9
1.0
1.2
1.5
1.6
2.0
2.3
2.8
3.2
4.0
4.5

P31%

26%

3%

C 28%




34%




0.7
0.9
1.0
1. 2
1.5
1. 6
2.0 - 15%
2.3 J
> g 11%
11%
3.2 15%
J
J 72%
14%
14%
J 40%
10%

J 50%






