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Abstract; Nominal axial compressive strengths of cold-formed steel C-sections evaluated by the
North American standard CSA S136-07 and the Chinese standard GB 50018—2002 were investiga-
ted. The procedures of evaluating the nominal axial compressive strength associated with both
standards were analyzed and compared. The study results show that discrepancies between the
two standards are primarily resulted from the difference in evaluating the effective area subjected
to local buckling. For the C-section compressive members, the flange effective width calculated
by the Chinese standard is much smaller than that of the North American standard, whereas the
web effective width evaluated by the North American standard is slightly less than that of the
Chinese standard. For typical C-section wall studs, the difference on the nominal axial strength is
primarily influenced by the flange and web width-to-thickness ratios. When the flange width-to-
thickness ratio is not less than 17. 8, the difference on the nominal axial compressive strength is
dominated by the difference of flange effective width between the two standards and the nominal
axial compressive strength evaluated by GB 50018—2002 is less than that of CSA S136-07; when
the flange width-to-thickness ratio is less than 17. 8, the difference on the nominal axial compres-
sive strength is then primarily governed by the difference of web effective width between the two
standards and the nominal axial compressive strength evaluated by GB 50018—2002 is slightly
greater than that of CSA S136-07.
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0 Introduction

C-section is the most widely used section
shape in cold-formed steel framing construction. A
typical application of C-sections as compressive
members is the load bearing wall studs. In North
America, procedures of designing cold-formed steel
members are specified in CSA S136-071. In
China, the design procedures of cold-formed steel
members concerning with local buckling, flexural
buckling and lateral-torsional buckling strength are
stipulated in GB 500182002 while the proce-
dure for evaluating the distortional buckling is
specified in standard JGJ 227—2011"). Although
theoretical basis for evaluating the compressive
strength of cold-formed steel C-section members
are similar in the North American and the Chinese
standards, the differences still exist. The primary
objectives of this study are to identify the differ-
ences between the standards CSA S136-07 and GB
50018—2002 on evaluating the nominal compres-
sive strength of cold-formed steel C-section mem-
bers and to investigate how the nominal compres-
sive strength is affected by the differences.

In the paper, the procedures associated with

the two standards for evaluating the nominal com-

pressive strength of cold-formed steel C-section
members are discussed. Then, two key parameters
used for determining the nominal compressive
strength of cold-formed steel members, the buck-
ling stress and the associated effective width, are
compared, respectively. Finally, the differences in
the nominal axial compressive strength between
the two standards are investigated for the typical

C-section load bearing wall studs.

1 Expression of Nominal Axial Com-

pressive Strength

C-section members is shown in Fig. 1. In
Fig. 1, w, is flat portion of the web; wy is flat por-
tion of the flange; b, is the outer-to-outer dimen-
sion of the flange; h, is outer-to-outer depth of the
(C-section members; x, is the distance from shear
center to centroid along principal axis; d is flat
portion of the stiffener; D is height of the stiffen-
er; R is inside bend radius; r is centerline bend ra-
dius. Assumptions made for the comparisons on
the nominal axial compressive strength of C-section
members shown in Fig. 1 are as follows: @ the ax-
ial compressive load is applied through the centroid
of the C-section members; @ there are no holes in

the C-section members; @ distortional buckling is
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shear center i centroid
x ®

Fig.1 Profile of C-section Member
1 C

not considered; @ the yield stress f, of the steel is
either f, = 345 MPa or f, =235 MPa. In CSA
S136-07, the equation to calculate the nominal axi-
al strength P, of a compressive member is

P.=f.A. (D
where f, is the nominal stress calculated based on
the flexural and lateral-torsional buckling™™®; A, is
the effective area associated with the nominal
stress f,.

On the other hand, in GB 500182002, al-
though the nominal axial strength P, is not explic-
itly expressed, the standard provides the following
equation to check member stability as

N :
(Eéf (2)

where N is the factored load; f is the design
strength; ¢ is the stability coefficient; A, is the ef-
fective area calculated at the stress ¢f.

To obtain the equivalent nominal axial
strength P, based on GB 50018—2002, Eq. (2) can
be rewritten as

P.=of,A. (€D

Because the stability coefficient ¢ is a stress
reduction factor which accounts for the flexural
and lateral-torsional buckling of the compressive
member, the products of g and f, in Eq. (3) can be
considered as the equivalent to the nominal stress
f.in Eq. (1) as both of them are stresses calculat-
ed based on the flexural and lateral-torsional buck-
ling.

Comparing Eq. (1) to Eq. (3), it can be seen

that the two standards are similar while calculating
the nominal compressive strength with an expres-
sion of the strength in terms of the product of the
nominal stress f, (or ¢f,) and the effective area
A.. The nominal stress f, or ¢f, is evaluated
based on the flexural and lateral-torsional buck-
ling, and the effective area A. is obtained with the
consideration of the local buckling at the stress lev-
els f, or ¢f. In order to compare the nominal com-
pressive strengths P, between the two standards,
the procedures of evaluating the flexural and later-
al-torsional buckling stress and the effective area in

each standard are needed to be investigated.

2 Flexural and Lateral-torsional Buc-
kling Stress

In CSA S136-07, the nominal stress f, is cal-
culated as follows
0.658% f, A.<L1.5

= 4)
/ O'A8277fy A>1.5

where A is slenderness factor, A= /f,/fcs fois

the least of the applicable elastic flexural buckling

stress ¢, and flexural-torsional buckling stress o¢.
The stresses ¢. and s., are defined as follows
T E

T (KL/r)? (5

Oc

Ucw:%ﬁ[o_cx_’_o'\i (ch+5\)274ﬁo‘cxo“] (6)

KL/r=max{K,L,/r..K,L,/r,} D)
where E is the elastic modulus, E =203 GPa in
CSA S136-07; KL/r is the maximum of the flexur-
al slenderness ratios about the x and y axes; K,
and K,, L, and L,, and r, and r, are effective
length factors, unbraced lengths and radii of gyra-
tion of fully unreduced cross section about the x
and y axes, respectively; o. is the elastic flexural
buckling stress about the x axis, s =n"E/(K,L,/
r.)%; B is a parameter related with the geometry of
the cross section.

B is evaluated as

B=1—(x¢/1)* €))

where r, is the polar radius of gyration, r, =

Vrit+r+x5; o is the elastic torsional buckling



4 HHA T TRFR

2014 5

stress.

o, 1s calculated as

1 ~ EC,
7 AR [GJ+(K L)?
where A is the gross area of the section; G is the
78 GPa in CSA S136-07; C, is

the warping constant; J is torsional constant; K,

> ] (9

shear modulus, G=

and L, are the effective length factor and unbraced
length for twisting, respectively.

In GB 50018—2002, tabulated values of the
stability coefficient ¢, which is equivalent to the
ratio f,/f, in CSA S136-07, are listed in Appendix
A based on the maximum slenderness ratio KL/r
which is defined as

KL/r=max{K.L,/r..K,L,/r,»(KL/r).} (10)
where (KL/r), is equivalent lateral-torsional buck-
ling slenderness ratio.

It is noted that the slenderness ratio KL/r in
GB 50018—2002 (Eq. 10) is a little different from
Eq. (7) defined in CSA S136-07. In CSA S136-07,
KL/r is the maximum of the flexural buckling
slenderness ratios K,L,/r, and K,L,/r,, whereas
in GB 50018—2002, it is the maximum of the flex-
ural buckling slenderness ratios K.L,/r., K,L,/r,
and the equivalent lateral-torsional buckling slen-
derness ratio (KL/7),. The equivalent lateral-tor-

sional buckling slenderness ratio (KL/r), is de-

fined as
2 2
(Kll/r)t— /\/ +7—0+/\/(S +Zo 7 S‘Z‘ro
1D
,_ (K,L,/r)" |C,
s 714 L -+0. 039G (12)
(KLI) Jr(KLy) o (13)

x ¥

If the equivalent lateral-torsional buckling
slenderness ratio (KL/r), in Eq. (11) is substitu-
ted into Eq. (5), which is used to calculate the e-
lastic flexural buckling stress o., the resulting e-
Since Eq. (6)
is used to evaluate the elastic lateral-torsional

buckling stress o., in CSA S136-07, it can be con-

quation will be the same as Eq. (6).

cluded that the equivalent lateral-torsional buckling
slenderness ratio (KL/r), in GB 50018—2002 can

also be used to calculate the elastic lateral-torsional
buckling stress oo, in CSA S136-07. Therefore, in
the following comparisons, the slenderness ratio
KL/r is the maximum of the flexural slenderness
ratios K,L,/r., K,L,/r, and the equivalent later-
al-torsional buckling slenderness ratio (KL/r),. In
addition, the nominal stress f, in CSA S136-07 is
only calculated based on the elastic flexural buck-
ling stress ¢, in Eq. (5). Furthermore, the value of
the stability coefficient ¢ is obtained from Appen-
dix A of GB 50018—2002 based on the given value
of KL/r.

The stability coefficient ¢ from Appendix A of
GB 50018—2002 and ratio f,/f, calculated based
on CSA S136-07 for steel with yield stress f, =345
MPa and f, =235 MPa are presented in Fig. 2. As
it can be seen from Fig. 2, the differences between
the stability coefficient ¢ and ratio f,/f, for both
fy=2345 MPa and f, =235 MPa steel are not sig-
=345 MPa and f,=235
MPa, the differences of stability coefficient ¢ in
GB 50018—2002 and ratio f,/f, of CSA S136-07
range from —3% to 5% and —9% to 0%, respec-
tively. Therefore, it is concluded that the factored
stress ¢f, in GB 500182002 and the nominal
strength f, in CSA S136-07 can be considered as

nificant. For steel with f,

equivalent.
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0.8} —/.f,'in CSAS136-07
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Fig.2 Comparisons of Buckling Stresses
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3  Procedure of Element Effective Width
Evaluation

Since the procedures of evaluating the effec-
tive width of the cross-sectional elements in the
two standards are different, it is not convenient to
compare them directly. Therefore, the procedure
described in GB 50018—2002 is rewritten equiva-
lently to make the procedures of the two standards
to be consistent and comparable. The comparison
of the effective width calculation procedure in CSA
S136-07 and the rewritten effective width calcula-
tion procedure in GB 50018—2002 is shown in

Tab. 1. Since the different notations are used to
express the dimensions of the C-section, the di-
mensional notations are redefined as shown in
Fig.1 for the reason of clarity. According to
Tab. 1, both standards have the similarity of calcu-
lating the effective width based on the actual
width-to-thickness ratio of the flat portion w/z,
the plate buckling coefficient £, and the maximum
stress om. Of the considered element. However,
the differences still exist. The primary differences
between the two standards on evaluating the ele-
ment effective width of the C-sections are:

(1) In step 1 shown in Tab. 1, the maximum

1 Comparison of Calculation Procedure on Effective Width in CSA S136-07 and GB 50018—2002

Tab.1 CSA S136-07 GB 50018—2

002

Steps CSA S136-07

GB 50018—2002

Calculate the maximum stress gm.x and minimum stress gmin for
Step 1
the considered element

Calculate the maximum stress gm.x and minimum stress gmin for

the considered element

Step 2 | Determine the plate buckling coefficient

Determine the plate buckling coefficient £ and buckling coeffi-

cient related to the connected element &,

Calculate slenderness factor A

Step 3 w 120145

/\:T O max il I

Calculate slenderness factor A

A= Jop oA
t k/ﬁn“E

Evaluate local reduction factor p

1 1<20. 60qa
Evaluate local reduction factor p J 73
. 72a
_ —0.10 0. 60a<<A<_1. 26a
< —
Step ¢ 1 2<20. 673 o 3
o 0.83 2 >1.26
(1—0.22/0/2  A>0.673 83 - A=1. 26a
«=1.15—0. 1591, 15, g=2000
Omax
Calculate effective width b. Calculate effective width b.
Step 5

be=pw

be=pbe

Step 6 | Distribute effective width

Distribute effective width

Note: As the two standards use different notations, the notations are redefined as follows (Fig. 1 and Fig. 4) :b. is compressed flat portion

of the element; ¢ is thickness; y is Poisson ratio, x=0. 3 for cold-formed steel; positive value for compressive stress; E=203 GPa

in CSA S136-07, E=206 GPa in GB 50018—2002.
stresses to calculate the local buckling s,.« defined
in the two standards are different. In CSA S136-
07, the maximum stress for compressive members
max — Jns whereas in GB 50018—2002, 6. = ¢ f.
According to the requirement of GB 50018—2002,
f=300 MPa for f,=345 MPa and f=205 MPa for

fy=235 MPa. As discussed in section 2, since ¢ is

(o}

basically the same as the ratio f,/f,, it is conclu-
ded that the maximum stress on.. defined in

GB 50018—2002 is approximately 87% of that

specified in CSA S136-07.

It is noted that in both standards, both the
maximum stress om.. and minimum stress g, for
each element of the C-section, such as the web,
flange and stiffener, are calculated based on the
flexural and lateral-torsional buckling stresses of
the member, not related to the actual applied load.

Since the maximum stresses specified in the
two standards are different, to avoid confusion,

the maximum stress g, in the following discussion



6 HAAFE TAFIR 2014 4
refers to the one defined in CSA S136-07 unless 1.15
otherwise indicated.
(2) In step 2 and step 3, the influence of the 1.10p
support condition on the effective width of each el- °
ement in CSA S136-07 is only represented by the 1.05¢
plate buckling coefficient 4. However, in . . .
GB 50018—2002, this influence is represented by 0 —05 g, 0.5 1.0
the product of the plate buckling coefficient # and a (a) Influence of Stress Distribution on «
modification coefficient £,. The modification coef 1'0"‘5“  CSASI36.07
ficient %, is introduced in GB 50018—2002 to ex- 0.8r \ __-gggggig:ggg%z:?g
plicitly account for the restraining effect of the Lo \
connected element on the element under the con- 0.4r
sideration and it is calculated as 0.2r
0. 11+%<k1,m £>1.1 0 i 2 31 i s 6
k=< (14) (b) Comparison of p
\lﬁgkllim §<1 Fig.3 Comparisons of Local Reduction Factor p
¢ |k 3 P
C_ZT k. (15 The influence of « on the local reduction factor

where ¢ is the flat portion of the connected ele-
ment; b is the flat portion of the element under the
consideration; £ and k. are the buckling coefficients
of the element under the consideration and the con-
nected element; k,_j, is the upper limit of &,
ki wm=1. 7 for stiffened elements, %k, ., = 2. 4 for
partially stiffened elements, and 3. 0 for unstiff-
ened elements.

Comparisons between the plate buckling coef
ficient £ in CSA S136-07 and the product kk, in
GB 50018—2002 for stiffener, flange, and web el-
ement of the compressive C-section members are
discussed in section 4.

(3) In step 4, the local reduction factor p in
CSA S136-07 is only associated with the slender-
ness factor A. However, in GB 50018—2002, p is
also related to the parameter a, a function of the
stress distribution parameter ¥ as shown Tab. 1.
As shown in Fig. 3(a), « ranges from 1 to 1. 15:
@ a=1 when the element is subjected to uniform
compressive stress (=1); @ o=1. 15 when the
element is experienced to gradient compressive and
tensile stress (¥'<C0); (@ whereas the element is
subjected to gradient compressive stress, o can be

linearly interpolated by ¥ (0<<¥<1).

o in GB 50018—2002 is shown in Fig. 3(b). The
local reduction factor p increases slightly with the
increase of . Although the two standards use dif-
ferent equations to calculate the local reduction fac-
tor p in step 4, the magnitude of the difference in
the local reduction factor p is not significant:
@O when a=1, the local reduction factor p in GB
50018-—2002 is slightly smaller than that in CSA
S136-07; @ when ¢ = 1. 15, the local reduction
factor p in GB 50018—2002 is slightly larger than
that in CSA S136-07. Therefore, results obtained
in step 4 in the two procedures can be considered as
almost the same.

(4) In step 5, the effective width b, is calcu-
lated based on the entire flat portion of the element
w in CSA S136-07, whereas in GB 50018—2002,
the effective width 6. is calculated based on the
compressed flat portion of the element b, (Fig. 4).
However, for compressive members, since there is
only compressive stress in the considered element,
b. and w are identical, as shown in Fig. 4 (a).
Therefore, step 5 in both standards for compres-
sive member is considered the same.

(5) In step 6, the flange effective width distri-

bution in CSA S136-07 for a compressive member
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Fig. 5 Comparison of Effective Width Distribution
5

is different from that in GB 50018—2002. As
shown in Fig. 5, for the flange of C-section, b, is
effective width adjacent to the web whereas 0., is
the effective width adjacent to the stiffener. In
CSA S136-07, b, = b. — by and b, = 0. 5b.R;,
whereas in GB 50018—2002, b, =0. 4b. and b., =
0. 6b., as shown in Fig. 5. The parameter R; is dis-
cussed in section 4. 1. As R;<1, b, =b., according
to CSA S136-07, whereas based on GB 50018—
2002, b, <<b.,. However, this difference has no in-
fluence on the total effective area and the nominal
axial strength.

From the foregoing analysis, it can be conclu-
ded that the differences between the effective
widths calculated by using CSA S136-07 and
GB 50018—2002 are

(D the difference in the determination of the maxi-

primarily resulted from:
mum Stress om.. Lhe maximum stress op. in
GB 50018—2002 is approximately 87% of that de-
fined in CSA S136-07; @ the difference between
the plate buckling coefficient £ specified in CSA
S136-07 and the product kk, defined in GB 50018—
2002. The resulted differences between the effec-
tive widths evaluated based on CSA S136-07 and
GB 50018—2002 for the stiffener, flange and web

of C-sections in compressive member are discussed

in section 4.

4 Element Effective Width of Com-
pressive Member

4.1 Effective Width of Stiffener

The buckling coefficients of stiffener between
the two standards are essentially identical being
0.425 and 0. 43 for GB 50018—2002 and CSA
S136-07, respectively. However, there is a consid-
erable difference on how to evaluate the effective
width of the stiffener between the two standards.
The difference is primarily associated with the
difference between coefficient k,; defined in GB

50018—2002 and coefficient R; specified in CSA

S136-07 (Fig. 6). For “g/tgo.szs, b, = 1w by =
bo=w:/2, Ri=1., d.=d.; for wé/t>o. 328, Ry=
Is I _ 4 w[/t 3
Tgl, d.=d.R;, I, =399 (=5= —0. 328) <
3 L 2
t'1(115wé/t+5), L:W, d=D— (Rt

1); S=128 /E/6mx s d. 1s reduced effective width,
d. is effective width of the stiffener calculated
based on the unstiffened element. Buckling coeffi-

cient of flange k;: for D/w; < 0. 25, 3. 57R} +
0. 4343 for 0. 25D/ 0.8, (4.82—5 IRi+
{

wi/t 1 " .
1S = 3° The stiffener ef

fective width d. of CSA S136-07 is calculated as the

0.43<4; n=0.582—

products of the coefficient R; and d., with d. being
evaluated on the buckling coefficient %, to consider
the strength reduction effect caused by local buck-
ling. The coefficient R is introduced to consider
the effective width reduction caused the distortion-
al buckling. If R; is less than 1. 0, distortional
buckling may occur.

As shown in Fig. 7 (a), the coefficient A,
specified in GB 50018—2002 is associated with the
ratio d/w; between the flat portion of stiffener
depth and the flat portion of flange width. The co-
efficient k. gradually increases from 0. 18 to 0. 95
as the ratio d/wy increases from 0. 18 to 0. 6. On
the other hand, R; defined in CSA S136-07 is not
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Fig.7 Plate Restraint Coefficient k,;, of Stiffener in
GB 50018—2002 and Coefficient R, in
CSA S136-07 when d/t=9.5
7 d/t=9.5 GB 50018—2002
kin.  CSA S136-07 R,

only associated with the ratio d/wy but also related
to the maximum stress on., as illustrated in Fig. 7.
Generally, it is observed that: O R; increases with
the increase of ratio d/w; since distortional buck-
ling normally occurs when the stiffener size is
small [ Fig. 7 (a)]; @ R, decreases with the in-
crease of the maximum stress g,.x as lower magni-
tude of o, indicates the strength of the member is
likely controlled by flexural or lateral-torsional
buckling not the distortional buckling [ Fig. 7(b) ].

A demonstration of the stiffener effective
width calculated based on the two standards is
presented in Fig. 8 for a C-section with stiffener
width-to-thickness ratio d/t=19. 5. As illustrated

in Fig. 8(a), ratio d/w; has significant influence on

2014 #
10
of ' T T
B i -
T
< 6t
—— f,=345MPa,CSAS136-07
5k ==-- f,=235MPa,CSAS136-07
4k --— f,=345MPa,GB 50018—2008
=== f,=235MPa,GB 50018—2008
3 . . | | |
0.1 0.2 0.3 0.4 0.5 0.6
dw;'
(a) Influence of d/w, on Effective Width (0. =f,)
101
o —— CSAS136-07
gt -----GB50018—2008
TN -
7
6
5+
4 50 100 150 200 250 300 350

Tunx/MPa
(b) Influence of ... on Effective Width (d/w=0.22)

Fig. 8 Comparisons of Stiffener Effective Widths
when d/t=9.5
8 d/t=9.5
the effective widths calculated based on the both
two standards. For a stiffener with ratio d/t=09.5
and the maximum stress gun.. = fy» the followings
are observed:

(1) When ratio d/w; is 0. 18, although the co-
efficient £, of GB 50018—2002 is always less than
the coefficient R; of CSA S136-07 for both f, =345
MPa and f,=235 MPa steel as shown in Fig. 7(a),
the stiffener effective width-to-thickness ratio d./t
obtained from CSA S136-07 is less than that from
GB 50018—2002. This is because coefficient R; ap-
plies directly to effective width of the stiffener cal-
culated based on the unstiffened element as dis-
cussed previously.

(2) With the increase of d/w;, effective
width-to-thickness d./t in CSA S136-07 increases
rapidly due to the speedy increase of R; shown in
Fig. 7(a), whereas the increasing of d./t based on
GB 50018—2002 is much less than that for both
cases of f, =345 MPa and f, =235 MPa. There-
fore, when ratio d/w=0. 32 for f,=345 MPa and
d/w;=0. 27 for f, =235 MPa in this case, the
stiffener effective width-to-thickness ratio obtained
from CSA S136-07 becomes greater than that from
GB 50018—2002, as shown in Fig. 8(a).
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(3) Eventually, with the further increase of
d/wy, the stiffener is fully effective based on both
standards. In addition to the ratio d/w;, the maxi-
mum stress ... also has considerable influence on
width.
Fig. 8(b), for the cases of d/r=9.5 and d/w; =

0. 22, the followings are perceived:

the stiffener effective According to

(1) When the magnitude of the maximum
Stress gme 18 small (6,78 MPa in this case), the
stiffener is fully effective in accordance with both
CSA S136-07 and GB 50018—2002.

(2) With the increase of s,.., the stiffener is
still fully effective based on CSA S136-07 as the
value of R, remains as 1. 0 and ratio d./t associated
with CSA S136-07 is greater than that of
GB 50018—2002. However, the stiffener is not
fully effective when o, = 78 MPa based on GB
50018—2002 due to the smaller value k.

(3) With the further increase of ¢,..» Ri be-
gins to decrease rapidly as shown Fig. 7(b) where-
as coefficient k;;. remains as a constant. Conse-
quently, the stiffener effective width-to-thickness
ratio d./t associated with CSA S136-07 becomes
less than that of GB 50018—2002 when maximum
stress gm.x—=>154 MPa,

4.2 Effective Width of Flange

The plate buckling coefficients %; of flange a-
dopted in the two standards are quite different. In
GB 50018—2002, the flange buckling coefficient is
0. 98. However, in CSA S136-07, the flange buck-
ling coefficient k; is associated with the ratio d/w;
between flat portion of stiffener depth and flat por-
tion of flange width, the ratio D/w; of stiffener
depth and the flat portion of flange width (assume
the inside corner radius R = 2/7 which leads to
D= d + 3t), the maximum stress o,., and the
flange width-to-thickness ratio w;/t as discussed in
section 4. 1 (Fig. 6). The influence of d/w; and
omx ON the flange buckling coefficient &; for the case
when w;/t=45 is demonstrated in Fig. 9(a). From
Fig. 9(a), it can be seen that: O when d/ws is
small (d/w;=0. 21 in this case), R; is usually less
than 1.0 (R, =0. 41 and R, = 0. 49 for f, = 345
MPa and f, =235 MPa in this case, respectively)

3.6r

—— Onx=345 MPa
--- Omx=235MPa

32f

2.8r
-
2.4f

0.2 0.3 0.4 0.5 0.6
dw;'

(a) Influence of d/w,on k,(w/t=45) in CSA S136-07

0.6

0.5

0.4f

0.3f

0.2

2 4 6 8 10
wowy'

(b) k,,of Flange in GB 50018—2002

0.1

Fig.9 Flange Buckling Coefficient k; in CSA S136-07 and
ki of Flange Plate Restraint Coefficient in
GB 50018—2002
9 CSA S136-07 ke
2002 ke

GB 50018—

as distortional buckling may occur; therefore, the
resulted value of the flange buckling coefficient &
is small (k;=2. 98 and k;=3. 15 for f, =345 MPa
and f, =235 MPa, respectively); @ with the in-
crease of d/w;, the value % increases as the in-
crease of value of R;; @ with further increase of
ratio d/w;, R; reaches to 1. 0 and distortional
buckling will not occur. However, the stiffener
becomes prone to the local buckling, and the
flange buckling coefficient k; decreases linearly
with the increase of ratio d/w;. Therefore, in or-
der to stiffen the flange, the size of stiffener needs
to be designed appropriately. Very large or small
stiffeners may not be effective.

The maximum stress om.. also has certain in-
fluence on the flange buckling coefficient k; accord-
ing to CSA S136-07. In the left side range of the
peak amplitude of the coefficient k; shown in
Fig. 9(a), the increase in the flange buckling coef
ficient k; is contributed by the increase of R; shown
in Fig. 7(a). Since R, is associated with the maxi-
mum stress o as shown in Fig. 7(b), therefore,
the flange buckling coefficient k; in that range is al-

so associated with maximum stress gm.. With the
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increase of g,.s the distortional buckling may oc-
cur; thus, the flange buckling coefficient & decrea-
ses as shown in Fig. 9(a).

Although the flange buckling coefficient & in
CSA S136-07 is greatly influenced by d/ws, for
common C-sections with sizes of stiffener and
flange satisfied requirements in both standards
shown in Tab. 2, the influence of the different
flange buckling coefficients on the flange effective
width is small as illustrated in Fig. 10 (a). The
lines denoted as the maximum and minimum values
shown in Fig. 10 (a) respectively represent the
maximum and minimum values of the flange local
reduction factors p for various d/w; corresponding
to the values d/t shown in Tab. 2. It can be seen
from Fig. 10(a) ., for given values of the width-to-
thickness ratio w;/¢ and the maximum stress g s
the variation of the flange local reduction factor is
relatively small. This is because for C-sections sat-
isfied requirements listed in Tab. 2, the stiffener
sizes can effectively stiffen the flange to ensure
that the local buckling of the flange occurs prior to
the buckling of the stiffeners.

1.0p ———sg---eeeee .
* —— Minimum
0.9+ -«-- Maximum
0.8f
Q
0.7
0.6
0-3 05 1.0 15 20 25 30
w, —_ 2:
2 20— u) o )
(a) Flange Effective Widthin CSA S136-07
40r Lo LIIIIIIIIIIIIIIIIIIIIIIIIIITIIIIIIII
30r —— f=345 MPa,CSA $136-07
} --++ f=235MPa,CSA S136-07
20l —— £,=345 MPa,GB 50018—2002
< Ti~._ -'= f~235MPa,GB 50018—2002
10 T L IIIizinimimmes
) 4 6 3 10
wow;'

(b) Flange Effective Width Between
Two Standards (w/t=45,0mx=f,)

Fig. 10 Comparisons of Flange Effective Widths
10
A relationship of the flange effective width

evaluated based on the two standards is illustrated

Tab.2 Maximum and Minimum Stiffener Sizes for Flange

2

wiz ! 15120 | 25| 30| 35|40 | 45| 50 55 60

1Maximum 9 1121212 |12 |12 |12 ]| 12 12 12
dt

Minimum |5.4{6.3(7.2(8.0(8.5[9.0(9.5/10.0[10.5|11.0

in Fig. 10(b) for a case of w;/t=145 and 6y = f.
It is observed from Fig. 10(b) that:

(1) As the effective width-to-thickness ratio
b./t of the flange in CSA S136-07 is not only asso-
ciated with w;/t and omws but also the value of
d/ws, the two lines are used to describe the effec-
tive ratio 0./t for each specified value of f,. The
upper and lower lines represent the maximum and
minimum effective ratios b./t¢ for various d/w;, re-
spectively.

Based on Tab. 2, for w;/t=45, the associated
maximum and minimum values of ratio d/t are 12
and 9.5, respectively. The resulted maximum and
minimum values of d/w;=0. 27 and d/w;=20. 21
correspondingly, which are close to each other in
this case. Therefore, the effective width-to-thick-
ness ratio b./t of the flange in CSA S136-07 is not
much influenced by d/w;. b./t ranges from 31. 2 to
33.8 for f, =345 MPa and 37. 2 to 39. 2 for f,=
235 MPa.

(2) The effective width of the flange evaluated
based on GB 50018—2002 is considerably less than
that of CSA S136-07 due to the smaller value of
product kb in GB 50018—2002. For the common
fys the
flange buckling coefficient k; in CSA S136-07 ran-
ges from 3.0 to 3.4 for f,=345 MPa and 3.1 to
3.6 for f,=235 MPa. However, the flange buck-
ling coefficient k¢ is only 0. 98 in GB 50018—2002.
Moreover, the flange buckling coefficient %,; which

C-sections, when w;/t = 45 and om. =

is associated with the connected element in
GB 50018—2002 is also much smaller than 1.0 as
shown in Fig. 9(b). Therefore, the flange buck-
ling coefficient k; evaluated by CSA S136-07 is
much larger than the coefficient k;k,; specified in
GB 50018—2002.

(3) Since coefficient ky; is associated with the
ratio w, /w;. from Fig. 9 (b), k;; of flange in

GB 50018—2002 decreases from 0. 56 to 0. 15
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when w,, /w; increases from 3 to 10. Therefore,
the differences in the flange effective widths be-
tween the two standards gradually become larger
as the increase of w, /w;, as shown in Fig. 10(b).
When ratio w, /w; increases from 3 to 10, the
differences in the flange effective width between
the two standards increase from 54. 6% to 76. 7%
and 52. 7% to 75. 6% for f,=345 MPa and f, =
235 MPa steel, respectively.

For C-sections satisfied with the requirements
in both standards shown in Tab. 2, the flange
buckling coefficient k; calculated as per CSA S136-
07 is in the range of 1. 25 to 4. 0. Therefore, it is
concluded that for all C-sections satisfied with the
requirements listed in Tab. 2, the flange buckling
coefficient k; evaluated based on CSA S136-07 is
much larger than the coefficient k;ky; specified in
GB 50018—2002, which results the effective width
of the flange associated with GB 50018—2002 is
much smaller than that of CSA S136-07.

4.3 Effective Width of Web

There is no difference on plate buckling coeffi-
cient b, of the web of a C-section between the two
standards: both of them specify 4.0 as the web
buckling coefficient. The primary difference in the
effective width comes from plate buckling coeffi-
cient k,, related to the connected element. As
shown in Fig. 11, coefficient &, for the web de-
fined in GB 500182002 is associated with the ra-
tio w, /w;. For C-sections with ratio w, /w; ran-
ging from 3. 0 to 10.0, coefficient £y, increases
from 1. 22 to 1. 7 when w, /w; increases from 3. 0
to 6.0, and after that it remains as a constant of
1.7. For the web of C-sections, due to the large
value of %, , the products of %, and ki, (b ki) in
GB 500182002 is larger than the value &, evalua-
ted based on CSA S136-07. In addition, as the
maximum stress o, in GB 50018—2002 is only
87% of the maximum stress gn., specified in CSA
S136-07, the effective width of the web in
GB 50018—2002 is usually slightly greater than
that in CSA S136-07 as shown Fig. 12. For a case
of w,/t=120 and gpu = f :
thickness ratio of web is 42. 2 and 50. 2 for f, =345

the effective width-to-

1.7¢
1.6
el
§ 1.5
G
o
z1.4r
-~
1.3F
) 7} 6 8 10
ww;'
Fig. 11 Restraining Coefficient k;, of Web in
GB 50018—2002
11 GB 50018—2002 ki
701
P e —— £,=345 MPa,CSA S136-07
- /‘/"’ ---- f,=235MPa,CSAS136-07
= e,
50p----- R e LR
Phe —--— f;=345MPa,GB 50018—2002
r == f,=235 MPa,GB 50018—2002
G5 6 7 8 9 10

Fig. 12 Comparisons of Web Effective Widths
when w,, /t=120, 6mx=f,

12 w,/t=120, Gun=1,
MPa and f, =235 MPa steel in CSA S136-07, re-
spectively, whereas in GB 50018—2002, the effec-
tive width-to-thickness ratio of web gradually in-
creases from 45. 6 to 53. 9 for f, =345 MPa and
55. 2 to 65. 2 for f,=235 MPa when w,, /w; increa-
ses from 3 to 6. When w,/w; > 6, the effective
width of web in GB 50018—2002 remains as a con-
stant due to the upper limit £,,<1. 7 for the web.
For this case, the web effective width of GB
500182002 is 8. 1% to 27. 6% and 10. 0% to
30. 0% greater than that of CSA S136-07 for f,=
345 MPa and f,=235 MPa steel, respectively.

5 Comparison of Nominal Axial Com-
pressive Strength

Two C-sections, with section thicknesses t=
2.58 mm and t=0. 879 mm as shown in Tab. 3 are
selected from the Handbook of Steel Construc-
tiont™ for the nominal axial strength comparison in
this study. The thicknesses t=2. 58 mm and t=
0.879 mm are likely the maximum and minimum
thicknesses in load bearing wall stud application.

The length of each member is 3. 0 m and the weak
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Tab.3 Sizes of Members
3
Section Dimension/mm Area/ Length/
Member Bracing
ho bo D t R r d wi Wy mm? m
152 41.3 12.7 2.580 3.87 5.16 6.25 28.40 139. 10 621.32 3.0 2
B 152 41.3 12.7 0. 879 1.94 2.38 9. 88 35. 66 146. 36 221. 86 3.0 2
Tab.4 Comparison of Nominal Axial Compressive Strength
4
f,=345 MPa f,=235 MPa
Member Standard Stress f, or Effective Area Nominal Axial Stress f, or Effective Area Nominal Axial
¢fy/MPa A./mm? Strength P,/kN ¢fy/MPa A./mm? Strength P,/kN
CSA S136-07 235.96 549.19 129. 58 181.42 575.93 104. 49
A GB 50018-—2002 238.32 573.06 136.57 179.07 610. 24 109. 27
Difference/ % 1.0 4.3 5.4 —1.3 6.0 4.6
CSA S136-07 241.41 125.12 30. 21 184. 27 137.08 25. 26
B GB 50018—2002 244.03 92. 39 22.55 181. 68 104. 02 18. 90
Difference/ % 1.1 —26.2 —25.4 —1.4 —24.1 —25.2
Tab.5 Comparison of Effective Width when f, =345 MPa
5 f,=345 MPa
Member Element ] bt ! CSA S136-07 GB 50018—2002
CSA S136-07 GB 500182002 Difference/ % k R; k ki
Web 53.91 43.08 48. 62 12.9 4. 00 N/A 4. 00 1.56
A Flange 11.01 11.01 10.03 —8.9 N/A N/A 0.98 0.27
Stiffener 2.42 2.42 2.42 0.0 0.43 N/A 0.43 0.16
Web 166.51 51.12 58. 67 14.8 4. 00 N/A 4. 00 1.43
B Flange 40. 57 36.72 14. 33 —61.0 3.37 N/A 0.98 0.35
Stiffener 11.24 10. 18 7.62 —25.1 0.43 0. 89 0.43 0.24
Note:N/A means not applicable.
Tab.6 Comparison of Effective Width when f, =235 MPa
6 f,=235 MPa
bt ™! CSA S136-07 GB 500182002
Member Element wt !
CSA S136-07 GB 500182002 Difference/ % k Ry k ki
Web 53.91 47.10 52.58 11.6 4. 00 N/A 4. 00 1.56
A Flange 11.01 11.01 10. 85 —1.5 N/A N/A 0.98 0.27
Stiffener 2.42 2.42 2.42 0.0 0.43 N/A 0.43 0.16
Web 166.51 57.85 67.89 17.4 4. 00 N/A 4. 00 1.43
B Flange 40. 57 40. 04 16. 58 —58.6 3.47 N/A 0.98 0.35
Stiffener 11.24 11.24 8.28 —26.3 0.43 1. 00 0.43 0.24

axis of the member is braced at the 1/3 point and
2/3 point.

The comparisons on the buckling stress, ef-
fective cross-sectional area, nominal axial strength
and the effective width for each member calculated
in accordance with the two standards are presented
in Tab. 4 to Tab. 6. It can be seen that the differ-

ence of the buckling stresses between the two

standards is negligible as discussed in section 2.
The difference in the nominal axial strength of the
member is primarily resulted from the difference of
the effective cross-sectional area.

For member A, since the actual width-to-
thickness ratios w/t of the flange and the stiffener
are small, flange and stiffener are both fully effec-

tive according to CSA S136-07, whereas in GB
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50018—2002, although the flange is not fully ef-
fective, the effective widths are only 8.9 % and 1.
5% less than those of CSA S136-07 for f, = 345
MPa and f, =235 MPa steel. On the other hand,
the web effective widths calculated based on
GB 50018—2002 are 12. 9% and 11. 6% greater
than those of CSA S136-07 for f, =345 MPa and
fy=235 MPa steel as shown in Tab. 5 and Tab. 6.
Therefore, there is no significant difference on the
nominal axial strengths obtained from the two
standards for this member. It can be seen from
Tab. 4, the nominal axial strengths calculated
based on GB 50018—2002 are about 5. 4% and
4. 6% greater than those evaluated based on CSA
S136-07 for f, =345 MPa and f, =235 MPa steel,
respectively.

However, for member B, the nominal axial
strengths associated with GB 50018—2002 are
25.4% and 25. 2% less than those of CSA S136-07
for f,=345 MPa and f, =235 MPa steel, respec-
tively, as shown in Tab. 4. The smaller values of
the nominal axial strength associated with
GB 50018—2002 are primarily resulted from the
smaller values of flange and stiffener effective
widths. The flange effective widths calculated in
accordance with GB 50018—2002 are 61. 0% and
58. 6% less than those of CSA S136-07 for f, =345
MPa and for f, = 235 MPa steel, respectively,
whereas the stiffener effective widths associated
with GB 50018—2002 are 25. 1% and 26. 3% less
than those of CSA S136-07 for f, =345 MPa and
for f,=235 MPa steel, respectively, as shown in
Tab. 5 and Tab. 6. Although the web effective
widths calculated based on GB 50018—2002 are
14.8% and 17. 4% respectively greater than those
of CSA S136-07 for f,=345 MPa and for f,=235
MPa steel, it does not contribute significantly to
the difference in the effective cross-sectional areas.

From the foregoing analysis, it can be seen
the yield stress doesn’t have significant influence
on the difference of the nominal axial strength e-
valuated based on the two standards. The differ-
ences of the nominal axial strength between the

two standards is greatly influenced by the cross-

sectional dimensions of C-sections. Specifically, by
comparing member A to member B, it is found that
the difference on the nominal axial strength is pri-
marily influenced by the flange width-to-thickness
ratio w;/t. For member A, as the flange width-to-
thickness ratio is small (w;/r=11.01), the flange
is almost fully effective in the both standards. The
difference on the nominal axial strength is mainly
controlled by the difference of the web effective
width. Since the web effective width associated
with GB 50018—2002 is usually greater than that
of CSA S136-07 as discussed in section 4. 3, the
strengths calculated based on
GB 50018—2002 are about 5. 4% and 4. 6% grea-
ter than those evaluated based on CSA S136-07 for
fy=2345 MPa and f, =235 MPa steel, respective-

ly., as shown in Tab. 4. However, for member B,

nominal axial

the flange width-to-thickness ratio w;/¢ is relative-
ly large (w;/t = 40. 57). The difference on the
nominal axial strength is primarily dominated by
the difference of the flange effective width, where-
as the difference of the web effective width doesn’t
have a significant contribution. Since the flange ef-
fective width associated with GB 50018—2002 is
much less than that of CSA S136-07 as discussed in
section 4. 2, the nominal axial strengths associated
with GB 500182002 are 25. 4% and 25. 2% less
than those of CSA S136-07 for f, =345 MPa and
fy = 235 MPa steel, respectively, as shown in
Tab. 4.

In order to further investigate effects of the
flange width-to-thickness ratio w;/t on the differ-
ence of the nominal axial strength between the two
standards, comparisons of nominal axial strength
between the two standards are carried out for typi-
cal C-section load-bearing wall studs with the sec-
tion depth ranging from 92. 1 mm to 203 mm. The
first nineteen typical C-sections listed in Tab. 7 are
selected from the Handbook of Steel Construc-
tion™ and the rest are from the Lightweight Steel
Framing Metric Section Properties~). The length
of the stud is still assumed to be 3. 0 m and the
weak axis of the member is braced at the 1/3 point

and 2 /3 point. In addition, as the yield stress
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Tab.7 Comparison of Nominal Axial Compressive Strength for Typical C-section Wall Studs when f, =345 MPa
7 f,=345 MPa C
Section Dimension/mm P./kN
Member wit ! W WL Difference/ %
ho bo D t R CSA S136-07 | GB 50018—2002

1 203.0 63.4 19. 10 2.580 3.87 19.57 3.76 200. 07 190. 86 —4.6

2 203.0 63.4 19. 10 1. 810 2.72 30.02 3.57 120. 45 99. 96 —17.0

3 203.0 63.4 19. 10 1. 440 2.16 39.03 3.48 85.48 64.56 —24.5

4 203.0 63.4 19. 10 1. 150 1. 81 49. 98 3.43 61.08 41.62 —31.9

5 203.0 50. 8 19. 10 2.580 3.87 14. 69 5.02 174.32 179.08 2.7

6 203.0 50. 8 19. 10 1. 810 2.72 23.06 4.65 109. 77 97. 84 —10.9

7 203.0 50.8 19. 10 1. 440 2.16 30. 28 4.49 81. 87 63. 36 —22.6

8 203.0 50.8 19.10 1. 150 1. 81 39.03 4. 39 56.62 41. 31 —27.0

9 203.0 50. 8 19.10 0. 879 1. 94 51.38 4.37 35.83 25.03 —30.1
10 203.0 41.3 12.70 2.580 3.87 11.01 6.69 130. 03 141. 60 8.9
11 203.0 41.3 12.70 1. 810 2.72 17. 81 6.02 81. 29 84.53 4.0
12 203.0 41.3 12.70 1. 440 2.16 23.68 5.74 60. 13 55. 40 —7.9
13 203.0 41.3 12.70 1. 150 1. 81 30.77 5.57 44,90 36. 22 —19.3
14 203.0 41.3 12.70 0.879 1.94 40. 57 5.53 30. 18 22.33 —26.0
15 152.0 41.3 12.70 2.580 3.87 11.01 4.90 129. 58 136. 57 5.4
16 152.0 41.3 12.70 1. 810 2.72 17.81 4.43 82.21 82.69 0.6
17 152.0 41.3 12.70 1. 440 2.16 23.68 4.25 60. 54 56. 28 —7.0
18 152.0 41.3 12.70 1. 150 1. 81 30. 77 4.13 45.08 36.68 —18.6
19 152.0 41.3 12.70 0. 879 1.94 40. 57 4.10 30. 21 22.55 —25.4
20 152.0 50. 8 15. 90 2.580 3.87 14. 69 3.67 154. 59 155.16 0.4
21 152.0 50. 8 15. 90 1. 810 2.72 23.06 3.42 97. 46 91.58 —6.0
22 152.0 50. 8 15. 90 1. 440 2.16 30. 28 3.32 72.45 60. 21 —16.9
23 152.0 50. 8 15. 90 1. 150 1. 81 39.03 3.25 51.75 39. 31 —24.0
24 152.0 50. 8 15. 90 0. 879 1.94 51. 38 3.24 33.79 23. 89 —29.3
25 101. 6 41.3 12.70 2.580 3.87 11.01 3.13 92. 87 91. 44 —1.5
26 101. 6 41.3 12.70 1. 810 2.72 17.80 2.87 63.08 61.62 —2.3
27 101. 6 41.3 12.70 1. 440 2.16 23.67 2.77 47,17 44,14 —6.4
28 101. 6 41.3 12.70 1. 150 1. 81 30. 75 2.71 35. 40 31. 30 —11.6
29 101. 6 41.3 12.70 0. 879 1. 94 40. 55 2.69 25.06 19.90 —20.6
30 101. 6 31.8 4.76 1. 440 2.16 17.05 3.85 34. 04 33.58 —1.4
31 101. 6 31. 8 4.76 1. 150 1. 81 22.46 3.70 24.32 23.68 —2.6
32 101. 6 31. 8 4.76 0.879 1. 94 29.71 3.68 16. 60 15. 84 —4.6
33 92.1 41.3 12.70 2.580 3.87 11.01 2.79 79. 44 77.61 —2.3
34 92.1 41.3 12.70 1. 810 2.72 17. 80 2.58 56. 35 55.43 —1.6
35 92.1 41.3 12.70 1. 440 2.16 23.67 2.49 42.48 40. 00 —5.8
36 92.1 41.3 12.70 1. 150 1.81 30.75 2.44 32.01 28.49 —11.0
37 92.1 41.3 12.70 0. 879 1.94 40. 55 2.43 22.87 18. 97 —17.0
38 92.1 31. 8 4.76 1. 440 2.16 17.05 3. 46 31. 11 30.58 —1.7
39 92.1 31. 8 4.76 1. 150 1.81 22.46 3. 34 22.33 21.58 —3.4
40 92.1 31. 8 4.76 0. 879 1.94 29.71 3.31 15. 35 14. 45 —5.8

doesn’t have significant influence on the difference between the two standards are listed in Tab. 7 and

of the nominal axial strength, comparisons are on-

ly carried out for steel with f, =345 MPa.

The differences of the nominal axial strength

are illustrated in Fig. 13. From Tab. 7, it is found
that for given values of flange width-to-thickness

ratio w;/t, the ratio w, /w; has certain influence on



ZHOU Xurhong, et al:On North American and Chinese Standards for Design of Cold-formed Steel C-section Compressive Members 15

%1
201
=
RS 10§ o
g
o= of o 8
Z o
Gt 5 (<]
S5 —10 8
oW fe)
o o—
5§F —20f %
I
& < 080
a —30r oo°
_40 1 1 1 1 ]
10 20 30 40 50 60
wit™!

Fig. 13 Comparison of Nominal Axial Compressive
Strength for Typical C-section Wall Studs when
fy =345 MPa

13 f,=345 MPa C

the difference of the nominal axial strength, espe-
cially when the flange width-to-thickness ratio wy/¢
is small. For example, for w;/t=11.1, as ratio
w, /w; increases from 2. 79 to 6. 69, the difference
of the nominal axial strength between the two
standards increases from —2.3% to 8.9%. This is
because the difference of the web effective width
between the two standards increases when w, /w;
increases, as discussed in section 4. 3.

However, it can be seen from Fig. 13 com-
pared to the influence of w, /w;, the influence of
the flange width-to-thickness ratio w;/t¢ is far more
significant. The difference of the nominal axial
strength between the two standards generally de-
creases with the increase of flange width-to-thick-
ness ratio w;/t. Approximately, if the flange
width-to-thickness ratio w;/¢ is not less than 17. 8,
the difference on the nominal axial strength is
dominated by the difference of the flange effective
width and the nominal axial strength evaluated by
GB 50018—2002 is less than that of CSA S136-07,
with the maximum difference being 31. 9%. How-
ever, for the case that w;/t is approximately less
than 17. 8, the difference on the nominal axial
strength is dominated by the difference of the web
effective width and the nominal axial strength eval-
uated by GB 50018—2002 is generally slightly
greater than that of CSA S136-07, with the maxi-

mum magnitude being 8. 9%.
6 Conclusions

The differences on evaluating the nominal axi-

al compressive strength of cold-formed steel C-sec-
tion based on the North American standard CSA
S136-07 and the Chinese standard GB 50018—2002
are investigated. The investigation unveils that the
differences are primarily resulted from the differ-
ence in computing the effective cross-sectional area
at the specified buckling stresses. More specifical-
ly, it is contributed mainly from using different
flange buckling coefficients and the maximum
stress while evaluating the effective widths of the
cross-section. The maximum stress om. used in
GB 50018—2002 is approximately 87% of that
used in CSA S136-07. However, it is also found in
this study that the difference between the two
standards in evaluating the flexural and lateral-tor-
sional buckling stresses is negligible. The conclu-
sions are obtained as follows:

(1) The flange effective width calculated
based on the North American standard CSA S136-
07 is considerably greater than that evaluated in
Chinese standard GB 50018—2002. This is because
GB 50018—2002 adopts smaller values of the
flange buckling coefficients %; and k. In GB
50018—2002, the flange buckling coefficient k; =
0. 98 and ki is usually less than 1. 0. As a result,
the products of k; and k,;(kiky;) in GB 50018—2002
is practically less than 1. 0. On the contrast, the
flange buckling coefficient 4; in CSA S136-07 nor-
mally ranges from 1. 25 to 4. 0.

(2) The web effective width calculated based
on the Chinese standard is slightly greater than
that computed from the North American standard.
This is because the web buckling coefficient associ-
ated with the connected element k,, is usually lar-
ger than 1.0 and the maximum stress om.. in GB
50018—2002 is approximately 87% of that in CSA
S136-07.

(3) The difference of the stiffener effective
width between the two standards is a little bit com-
plicated than that of the flange or web effective
width. Generally, when the stiffener is small, the
stiffener effective width calculated in CSA S136-07
may be less than that of GB 50018—2002. Howev-
er, if the size of stiffener is large, the effective width
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