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ABSTRACT

Light-weight steel building are getting popular and nationwide in
some countries such as US, Australia, Japan, and British. Due to the
effect of 921 Chi-Chi earthquake, using steel as construction material
seems a trend for the building construction in Taiwan. Because of
lightness, high strength, easy to production characteristics, the
cold-formed steel has been widely used as the engineering materials.
Using light gauge steel member as a construction material is a challenge
in the construction field because of complexity of its performance, design,
and construction. Therefore, it is necessary to systematically establish
relative information document of light-weight buildings in order to
promote the light gauge steel construction. A special chapter related to
cold-formed steel structures in Taiwan’s Building Code and Regulations
has been accomplished and is going to be announced in this year. The
design and construction specifications have been regulated in this chapter
and are needed to be established by Architecture & Building Research
Institute. The development of light-weight building in Taiwan is just
started. Although a new domestic design specification is established
recently, as compared with other construction method, more technique
and skill requirement is needed for using light-gauge steel as construction
material, this project is focused on drafting the construction specification
for the cold-formed steel structures in order to provide the integration of
construction of light-weight buildings and structures. Finally, this
accomplishment will be the foundation and basis for the construction of
domestic light-weight buildings in the near future, and can be a standard

reference for the designers and builders.
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ASTM A354 (Grade BD), Quenched and Tempered All;oy Steel Bolts, Studs, and
Other Externally Threaded Fasteners (for diameter of bolt smaller than 1/2 inch)

ASTM A449, Quenched and Tempered Steel Bolts and Studs (for diameter of bolt
smaller than 1/2 inch)

ASTM A490, Heat-Treated Steel Structural Bolts, 150 ksi Minimum Tensile
Strength

ASTM A490M, High Strength Steel bolts, Classes 10.9 and 10.9.3 for Structural
Steel Joints [Metric]

ASTM A563, Carbon and Alloy Steel Nuts

ASTM A563M, Carbon and Alloy Steel Nuts [Metric]

ASTM F436, Hardened Steel Washers

ASTM F436M, Hardened Steel Washers [Metric]

ASTM F844, Washers, Steel, Plain (Flat), Unhardened for General Use

ASTM F959, Compressible Washer-Type Direct Tension Indicators for Use with
Structural Fasteners

ASTM F959M, Compressible Washer-Type Direct Tension Indicators for Use with
Structural Fasteners [Metric]
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Flfjff'j?h‘ﬂlii v o MR r%ﬁﬁﬁ?'gﬁ oo

G IR PO A (TR IR T I 2 BRI AR
flo Bl I o SO o SRR L Wﬁﬁ@whfﬂ%%ﬁéﬁfﬁp
l—p@%g%% = T, ,%?ﬁngj“ﬂémf%ﬁp@g ST
T ERER | F> A325 K A490 fEIfE7 [El PR ST 12.7 mm I [y Ad49
~ A354 Grade BD fU=I[IRLA IHE & 12.7 mm I 7 e




ST e PSRRI D TE R TRAOE ! U VR0
F*Tgﬁ = 1ﬂﬁﬁ7ﬁ”ﬁ”%ﬁ@ﬁ:ﬂlﬁ/.ﬁﬁuijgl, o

Y TR SED RV SR 0 — AR P 7 2.03 mm (0.08 in )]
6.35 mm (025 m) REAYF ISR - EE??F'JEE RUE L B BRI R85 iR
f itlffgg%; SRR TR L VR R ] o S I JE[%,L%[—I’E

H S VBRI A o SPOHROTR ] NI T ”ﬁﬁr%*

RTSAREY | 95T 10.5 A L

PSSR £ R~ AR 9 BT EE  F SR T £ X B
i SAE J78 f J§l$ﬁ9%:@ﬁIﬁ$A SRR

B g/w’[/ht J pRGR F1) [SEEE( zine )~ K cadmium FY ﬁﬂ%ﬁ\[?ilﬁi%( co-polymer)
R

EE FI Jij Erg Sty 'giaﬂﬂ‘ FILJ%;’ZFIF jFU I—ELJ%,;’EFIFJ

E@%:yﬁi“ﬁj@ﬁﬁﬁﬁﬁﬂﬂ%ﬁ% |~ AT Iz RGR (self-drilling screw) BR= > ST [
TR @F@Eﬁﬁ # LR AR
Firsge 2y ﬁugﬁﬁ*ﬁ;@ l[ﬁ“ﬁ =4 [«JW}%"F' VISR "%if SAE J78 ==

ASTM B633 gug[jﬁ%:@ﬁlrﬁ? i ifﬁﬁb
25 &
HF f A “Y?i“ﬂ%’ﬁ'ﬁiﬁﬁﬁf}*ﬁ%’ﬁﬁ%ﬁ%@nﬁﬁa" Eﬁ?ﬁuﬁtﬁ*{(g\
&l%'ﬁfﬁ%ﬁ WS D1.3) » S Es T IJ%‘:{j—iﬁ"\%&F SR R R T o S

5~ Eﬂw A ,itﬁ/\%g%[ Hr et %[[J@F R o
%t FI=° AWS C1.1 f5 AWS C1.3 f[ 1) Hpmd

26 FPEIIE AT

PRIV o i A ﬁﬁt@dm/ i ey -

RIS r?:if SR TR0 N SRR 2 T RERER
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3.1 - fEpL
%1?’@3 /B (e G 1“*]%&%%%}; eI qgﬁnyjrﬂ —f%'?{ﬁ [
F[F‘ /giﬁﬁ@zf_

E‘[Zi?ﬁz 14 i“%rj%j?fﬁgiiﬁ rgl*‘?%ﬁ?:l'%ﬁ[ qii{ﬁ%ﬁilﬁ[ﬁ[ ’ :I:]:%:h]a’ﬁ “"&t[F[H
T %JIF-L ﬂj‘vx*' i3 ?@E@JIFSEIWJ]: s ] ’E”%ﬁ’ﬂﬁﬁ S L AR o
IEeAE H‘F‘E SR R T BT SR R H o
ﬁ;ﬁr Flﬁigilﬁq&r g {fglﬁp%@ HIFT 1.3 a’ﬂggﬁl

3.2 Ik

hjibﬂ%ﬁéﬁ VIR (DI - QUEESEQTIRS Y o~ g
RIS o) Rl 1 = oI PNE DO SR 20 & i G TR
RS BRI AN

L AR TR -

2. H % ENV A [ H 92 m/min (300 linear ft/min)

3. AFFTET PR TS (G 457 mm — 18 in.) > JIETRITYE SRS -

el ‘(ﬁibfﬁ@ﬁﬁﬁﬁ "Rl (cold roll forming ) S {H1VEMTS - ﬂﬁj FYPIE = 915 mm
(36 in.) SRFT FOSRAE > 22 R % 3 915 m(3000 fo). V4455 « Rl BIRS Y /1 6
Z(J 92 m/min (20 to 300 f/min) » 1= IV G F ARG S RISV P 1R
HL AT R S 6 12m (201040 1) -
it (press brake ) 7 SR B B0 RY > — ‘ﬂQF'Jﬁ/‘\ﬁ’E{'/’Fﬁﬁﬁ/}{kﬁt'bﬁg
YIE T (angles) ~ A8 (channels) ~ Z 7 #7°1(Z-sections) &7 » £ PF[ET,
e PRV B S SR EL L PP RS A o ﬁt(vf[l?

3.3 HERE

M TIRIR P U T 2 R0 PSR ] B
ﬁgj@_,*vrﬂgl %ﬁﬂjgw —L)ﬁgﬁi’%‘s{[‘ﬁ e p;f\g{\?ﬁ[ﬁlggﬁf,;@%pq
B B i

FFFRARE 1+ 04-32mm (1/64 to 1/8 in.)

FEFAsEEs 3.0 m % VK 0.4 - 6.4 mm (1/64 to 1/4 in. in 10 ft)
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B0 £ 0.1 - 0.4 mm (0.005 to 0.015 in.)

BT AL R £ 1020

DY PRI ISR ST 2 ASTM COSS A7V s -
i RIS P S 1 2 % ASTM Co4s fra IV LS HF 7Gx -

g R TR R I BB pE S LR Y E B 0 P
pofli(bow)~ 7= [ﬁjﬁlfﬁﬁﬂh(camber or sweep)~ - iHi(twist) ~ I F== |7 5 (flare)
5Fﬁ]f§€ ’ Q%ﬂ' 3.3-1 &= Tﬁlfﬁ%@ﬁé/ﬂfﬁ ﬁlq‘?ﬂ‘ :

SRpIPER A T PR i IR e
[ﬁ[ 3.3-1 %ﬁ'l%ﬂiﬁ?@%’
‘j'i%ﬁ?‘ﬁfj’ﬂj‘fﬁﬁi“ C B[== Z BI%e1 > 2 3.3-1 £ Eﬁ'éﬁ%ﬁiﬁﬁ%@iﬁ%ﬁ(Metal
Building Manufacturers Association — MBMA) rf-{H pffgﬂi’ﬁﬁ% folil > &

3.3-1 APl AR o = B iR 3.3-2

#3310 BhE A

B L HEEE R KR

D +4.76 mm E, +3.18 mm

B +4.76 mm E, +3.18 mm

d -3.18 ~+9.53 mm E; +3.18 mm

91 3° Sl +1.59 mm

92 5° Sz +1.59 mm

F +3.18 mm

T 2 R P +3.18 mm

C 6.4 (L m/3) mm L +3.18 mm

BT R N

t 0.95x W Fi
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34 PG @

B AR E R L 7 R AESVEMA R lﬁ gﬁ@‘“ﬁﬁﬁ?lﬁ:ﬁ{ v
R (SRR [ Bl — GRS P T 2 7*?' lf, ’ [*%H“H?{ Vi

s S VS
&~

3.5 gty RH™

PI R A ASAR TS BRI 3.5-1 595 3515 J A ~ A~ AR50
H PR F'npﬁfﬁ\' 3.5-27% 5 3.5-2 < USRI RIS 158 » g
S - T (1 3.5-159 2 3.5-2 VAIERY > (5 3.5.1 ALl SRR A
e Fqﬁ”ﬁ%ﬂ"g o H R IR R (MR R -

el © A 3.5-1 A 352 Zum B W AISI TV “Prescriptive Method for
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Residential Cold-Formed Steel Framing”™ > "é VFTE‘JH PR R L e N
TR » i B S R R R B -

i ] ILIE P FE-6 10 mm IR FLHE 7 #E-254 mam

L A T g
- o A FLE LR } .
&4 mm WL AL e MR £ R /

114 mam

A1 3.5-1 B2 ARt A5 R

e 3.5-1 Py ORGP IEAY il dk N T =R PR

BT | B it | B | R T | R TR
(mm) (mm) (mm) (mm)

150x50x0.84

150x50%1.10

150x50x1.37 51.0 133.0 420.0 76.0

150x50x1.72

150%x50%2.45

200x50x%0.84 38.0 102.0 610.0 254.0

200x50x1.10

200x50x1.37 76.0 152.0 610.0 89.0

200x50x1.72

200x50%2.45

254x50x1.10 38.0 102.0 610.0 254.0

254x50x1.37

254x50x1.72 102.0 152.0 610.0 89.0

305x50%2.45

305%x50%1.10 38.0 102.0 610.0 254.0

305x50x1.37

305%x50%1.72 120.0 152.0 610.0 89.0

305%x50%2.45

#EL R fip S xR (mmxmmxmm)




3 <[~ 7L % BB -255mm

-
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& LF KB -610mm
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A

~— % AFLIE R E-98mm

[l 3.5-2 S Ay E PO A AR R

Z 3.5-2 SRR Pl R AT B0 B SRS R R O

FARE L

R

(mm)

R

(mm)

= SO ik

(mm)

R

(mm)

102x50%0.84

102x50x1.10

102x50x1.37

102x50%1.72

102x50%2.45

38.0

102.0

178.0

255.0

152x50%0.84

152x50x1.10

152x50%1.37

152x50x1.72

152x50%2.45

38.0

102.0

280.0

255.0

203x50x0.84

203x50%1.10

203x50x1.37

203x50%1.72

203x50%2.45

38.0

102.0

406.0

255.0

254x50%1.10

254x50x1.37

254x50%1.72

254x50x2.45

38.0

102.0

508.0

254.0




305x50%1.10

305x50x1.37 38.0 102.0 610.0 254.0

305x50%1.72

305x50%2.45

*H] 355@@“)(@*’?%{5)(@@ (mm>xmmxmm)
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RN E‘U = DA R 25 mm (1in) © (SR RV HE Y= b
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% 13 mm (0.5 in.) o SEFHCEPY A RAVE T TR U ISH] - Eh ‘:ﬁ |ﬁﬁ%t§]§
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’ e -
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LoprA sl = e £ [P A HOE (M mm HZ D -
2. BN - A R R TR fﬁﬁﬁ@ﬂj&;‘j 1.8.4 BV HIEAS -
3. B AR o F = (e g Fen EAYETE () mm G
A FEES U T ES R RS o 2 RO ASUA SR ()
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UL Y 75 4517
ﬁﬁi[‘&[ SAET78 » ASTMB633 * [ 4 TISB1059 » TISB1125 == TISB1071 =~
#FJFEJE[jLEg;:\ TE'FTJQ frASYE VG R )ﬁltﬁﬁ/‘[ifzéﬁﬁo
HERBRA FPRIAER %ﬁ;i’wbﬂwpﬁyﬁﬁfVW% i
sl S RS B

e+ CNS B! 2 filiy = U AHRRHEIE I
CNS B1006  [isif] V:EEL /| B
CNS B1030 [ - bl ~ & = Wl =
CNS B1036 [ IZ% il it "L
CNS B1050 i~ 4% ¢ 7

CNS B1054 [RUf - [ipliin ~ [BIRS ~ IBUIEHD P~ R w0 25
CNS B1055 I - ipliin  JEIRS ~ JB{EHD 215

CNS B1056 /1= ~ [l - JRIfErY Teseet

CNS B1057 [ ~ I ~ JRIErD S i o S5 v

CNS B1058 U ~ iflin I/ B » [0 ) 1%
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._lg\

CNS B1059  ~ £ |pFifiElss
CNS B1061 fLE awfm
CNS B1064 #%“ff.;zﬁ[g
CNS B1067  [RIFAIRIEN ! MElEz 1
CNS B1072 [ IZ% il pi~ ;fmbjp
CNS B1073 Bl she [ 1 0B

CNS B1078  5ifi [ FAr (flfhim ~ R4 ~ [EIAR)
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CNS B2143 [l ~ [BIG5 ~ fElE 1 S TT
CNS B2169 1 &4l 1 i et

CNS B2182 % fe/t "FHEIFHF 17>l
CNS B2183 ¢ |1 [E FUE I 1> [l
CNS B2184 - ok HBpHF I 75 Rl

CNS B2185 -f ook "EIFURIGE F 15 1%
CNS B2186 - o[ FIRIFH F 17 i
CNS B2187 -+ £ |pHF 175l

CNS B2199 15l I/fg&wﬁrr
CNSB2230 =% %ﬁ[%fl A srfLE

CNS B2384 ISRl E Tesr [ w@ =

4.2 BV PES

R PR SR P 1 P 3 %ﬂrﬁ*ﬂg T ONS S 4 4
YL fﬁﬁaﬁﬁww:ﬁ AFE i T A W 2 VR Ao
K #B FE
RSP ™ A R AT SRR (0T TSR R S A
AT | 5‘3114 YV AL - R Jm[am ST3.5 (#6) - ST4.2 (#8) -
ST4.8 (#10) » = il 47 13.0 mm %] 76.0 mm » s~ 4EE=5 TR FUTE B IR
9.5 mm %[ 13.0 mm -
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4.3.1 SRS £

ISHEEE (4 IOF 1SRRI £ SAE 78 f JE'?E‘”\:@WE%%F' e -
FEIRS Tk pJfLE A N RL T A (R R ] RS R R B
434 L -

~ ARSI DEE  #6 - #7 - #8 - #9 - #10 411 #12 - #1314 #14 5>
#6 FIEE P EI R TR T L BRI SR P R SR R o
G | [F' VPR SR 2 A 431

#.4.3-1 fﬂEl @l THBR (GUTERISIS R )

I I{u = "IE:;J@
mm (in) mm (in)
#6 3.5052 (0.138) 2.794 (0.110)

3.8354 (0.151)
#7 ~ #8 3.556 (0.140)
4.1656 (0.164) UP

#10 4.826 (0.190) TO 4.445 (0.175)
#12 5.4864 (0.216) 5.334 (0.210)
1/4 6.35 (0.25) 5.334 (0.210)

4.3.1 T RO 9 AR OB

P A AR B SRE | RGR TR ) SAE 078 I AT IR R i R
432 45k
CEIEE S (R S e ﬁm’*lwﬂ@% 9.5mm (3/8in) % 12.7 mm

(112in) - JEFESHITE D= (WL - AR (388 (00 O 157 1 1
Ry TE ) 2 IR ) EE lﬁw/—@&?i °
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BEFT 1| 15 (P SRR s - SUURSIRD LU 2 (P 2 R
'iEJFETEJ]:F\[ jc B 8090 EL | F

4.4 iRV NG
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R T — AR PSSR S SRR S A NG B RERE 96 ] Y
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5.1 JREH £

B SRR B (120 CRCS IR 318 - ] AR
FRETREL ) i ﬁ%ﬁ Tl CNS i 10 0 178 -

@@&Fﬁf@%ﬁﬁ@ﬁ%%ﬁﬁ%ﬁﬁﬁwﬁﬁjWﬁ*@ﬁfﬁﬁ%ﬁww
%%W#®@ﬁJvmfﬂ%ﬁﬁ H A ﬁ%lﬁﬂwﬁﬁﬁﬁ%ﬁjﬁ
A.76 mm < SRR G HIT PR TR RS AT 4.76 mm [ B SE  H]
@r%ﬁ%ﬁ@%@%ﬁﬁﬁ?ﬁﬁiﬁ%ﬁﬁmﬁ$%ﬁﬁﬁﬁvo

5.1.1 JRH= i

CNS [ g e of 4k i ypgl?&#y;@ﬁf l/ig&;f%]ﬂ&-, ﬁlﬁmﬁwpuﬁ o
W AEH - AR R B 5= g A HR R pﬁé&% [
kL) £, [:‘Jrf/‘[ A A o

5.1.2 Y K

PR EE IS B TEJH B /)frHJIEE'j > El tp;ﬁc‘;naljp# T@f‘rg_/féigljaﬁﬁ CNS %?ﬁ[%gj}tﬂuqﬁ_
OB AR (SR 2 RO o
jj‘/\&% [ﬁ[ﬁﬂiﬁﬁ[ﬂﬁ

PRI 558 P - L IV 5 W AT

W H DR EEY -

5.1.3 JUR At

(R T 1 B SRA Uﬁfﬁp**gﬁﬁ%@%ﬁfﬂﬁ%%ﬁﬁﬁ@ﬁ
Bhe PﬁFWPﬁJiW%%$JWE%#%:W@“%@@ﬁfikWﬁ{i
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5.2 #HEH

Y F=E Jih?"ﬁfﬁﬁ SRR 53 IR A (Y FE YT A £
IR ING N

f}% H E ﬁh{ﬂihmj
S 2SR T R ) - SR O
7 tjfgl%(groove weld) ~ FEFTRfES (arc spot weld) ~ FET5E (arc seam weld) ~ 8 £
5 (fillet weld) % [ 7/ 5E/fE1E5 (flare groove weld) -

L T R SR O i
iy

fs e B 2 e el
IR T VT J%ﬁfﬁ EURFTRE (I SAS O A
4.57 mm = fg i1 G HEVECE AT 4.57 mm [ SEE G TS TS
%J%n?ﬁ%ﬁﬁwﬁlwqj s Pj%ﬁ %

5.2.1 85V i eT

rﬁ"}% fﬂu FIVE % 20 HS [ 4.57 mm éﬁq‘ﬁpu TR A Jﬁlg S
*+ éﬁ*ﬁ%&’% Eﬁ*ﬁi[asd%}%m i AWS D1.3 ') R H :tpjws;m SEEI Y A
AWS D1.3 it o
I S84 /% AWS CL1 5 AWS C1.3 fl I At
%}% I DI R SRS EVRLE -
i PSR T I R -

et L B Ti’u

AWS D13 VAR E = RISHEIR o]0 4.76 mm(3/16 in)
F'Jgi?“}%%(arcweldmg) UK b

OSRAER (SR
(3)%13?@?@?(4)@%5?&% °
5.2.2 M VER|
STTRCL S 102 KRR - B
9 R 5 U 5 SR A R R %FI PRI EZET -




5.2.3 Fftl twkk

5.2.4 FHERIE

SR S IR - o 2 R AR AR R
TR T (R
1. 1@5“‘{1]@»%%3&?[ N [ﬁ }rl/;t{&;% ﬁ%:LF /;‘F"[—E iﬂﬁf{ﬂ
RIS NG AR RN s ﬁﬁ%ﬂ G
AT EI P ST (e b E};F?L

5.3 F P98 F’—‘,f}’a

LS - EEEETR D T A R L ARG TR H R T
?’4 PR HIRLES R R 2 o U I=EE7 (blind rivet o (S FT S A TR
HI) s fg‘*ﬁﬁﬂiﬂg(wbular rivet » F’ IO ERE A - ﬁ' g1 8% (high shear
rivet) ~ | bféﬁ“ﬁ’fﬁﬂg(exploswe rivet) - ffi"] {1 F@[]H =5 *%ﬁ i gE
CURIEAL el /\IF[ “ﬁlﬁﬂ Al 9t o ) [ E»FT"}% A%ﬂrtﬁ{ﬁ
el - BT utﬁ%%ﬁﬁ GilET r% P S i
doER R R - -

2. 57 L RPN (P VRN R BT AR5 (plywood) F R i
(0SB) * IIIFI A S A + FIIP 5 M BRI S™ Bies » 7 4 e
ARV ERT WY ORI EATER S U SR ST
ﬂj’h‘?}iﬁ@%f’?ﬁ B [RF= kg %‘E’“J SRS UN Ut TS
fi s L B YRR S L PR - 5
~ VAR R A9 LR S R R R VR

S %"EM
3. ﬁjﬂzp J/%f 'qﬂj’ﬂzm%g épr S (D& ng’?:/‘ [E,n F“* e |,g%l
1) ST [ﬁfﬁ TIN5 ()% %ﬁﬁi ~}I‘]£ﬁ?ﬁ’gﬁﬂ b= Sl ok Pl o
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£ oo R 3 (3 ST IR PRSI ORHIR Y 2
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6.1 Wi TIgAsELY s

I RO .Y A R A IR P A A L
TSR (AR ST B IR R0 BV AT RS o AT

L ¢ (M 700 SR I - ﬁwm#@mf“’ﬂl%%”%ﬁvﬁ

STATRGERIT) S 05 VRIS - o WIS AT R P B T
SRR A ) aﬁ"ﬁﬁfﬁa*“@@ E
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