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Connection Tests for Cold-Formed Steel Wall Panels

ABSTRACT

The objective of this test series was to determine shear load per unit length which causes a unit slip in the fastener joint. The shear load
is one of major factors which reflect partial composite action for cold-formed steel wall stud panels. Test method used were based on
the methods presented in the 1962 AISI Specification. According to the comparison with experimental strength, it is seen that the shear
loads used in nominal axial strength predictions made acceptable results.
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Fig. 1. Test Specimen
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Table 1. Nominal Dimensions of C-section Stud

IC’ C-section stud nominal Dimensions (mm)

Web Flange Lip  |Thickness
F (A (B) ©) ®
—lt)—
90 36 10 0.6
.

L 610mm |

Fig. 2. Edge Distances
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Table 2. Wallboard Fastener Connection Test Descriptions

Test # Gypsum board Te:mp. R H
Manuf. Com. t (mm) Moist. (%) Direction F.S. (V) (O (%)

1 B 15 0.51 Width 381 16 45
2 B 15 0.30 Length 725 17 48
3 B 15 0.40 Width 325 17 48
4 B 15 0.41 Length 727 17 40
5 B 15 0.29 Width 367 17 40
6 B 15 0.31 Length 758 16 45
7 B 15 0.30 Width 365 16 45
8 B 15 0.30 Length 724 16 45
9 B 15 0.43 Width 351 19 42
10 B 15 0.41 Length 744 19 42
11 B 15 0.40 Width 325 19 42
12 B 15 0.20 Length 756 18 42
13 B 15 0.20 Width 353 18 42
14 B 15 0.20 Length 740 18 42
15 B 15 0.21 Width 342 18 42
16 B 15 0.20 Length 753 18 42
17 B 15 0.20 Width 331 17 48
18 B 15 0.20 Length 761 17 48
19 B 15 0.20 Width 291 17 48
20 B 15 0.20 Length 741 17 48
21 K 15 0.31 Width 376 16 45
22 K 15 0.40 Length 856 16 45
23 K 15 0.39 Width 260 16 45
24 K 15 0.39 Length 793 16 45
25 K 15 0.54 Width 193 16 45
26 K 15 0.52 Length 693 17 48
27 K 15 0.49 Width 362 17 48
28 K 15 0.38 Length 890 17 48
29 K 15 0.40 Width 406 16 45
30 K 15 0.52 Length 881 16 45
31 K 15 0.51 Width 382 16 45
32 K 15 0.40 Length 881 16 45
33 K 15 0.39 Width 252 18 49
34 K 15 0.39 Length 710 18 49
35 K 15 0.29 Width 214 18 49
36 K 15 0.39 Length 444 18 49
37 K 15 0.39 Width 314 19 50
38 K 15 0.31 Length 874 19 50
39 K 15 0.40 Width 352 19 50
40 K 15 0.30 Length 711 19 50

Notes: Manuf. Com. = Manufacturing company, t = Thickness, Moist. = Moisture reading for gypsum board, F. S. = Flexural strength, Temp. =
Temperature, R. H. = Relative humidity
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Fig. 3. Flexural Strength Test for Gypsum Board

3. B0 B2

Table 294 Agh 23102 403]9] AAFAF] A= o]
Uapd W9 2435 Figs. 4(a) and 5(a)ol] VERAQITE the
ol& HC2 Figs. 4(b) and 5(b)e} #o] T73d =(secant
stiffness)gk& tPJ8IITE: Figs. 4(b) and 5(b)=7E A A%
Aegke BT geado 2 Qe 24zke] vt e
t}h o714 ThalEe] 20%S} 80% ko] EAIAEE 2717k}
HEgho = 22} I Eiek £ A3 o 2RE Ae A= =
U} o] F 7] frd oz opdEnk A HA H$(2-points
style, Test #38)% 3la2] Z7lo] w2 AP WSS SH%
Fig. 4()25€] AP 32 Ve Fig 4(b)2] tlelElE
TeFEe] 20%9) 80%2] F g VEOR APRIPEE o83t

Connection Test #38

Deformation at fastener {(mm)
T R R N S
(=} (=} (=] (=] (=3 =] =} (=}

[
)

0.0

00 01 02 03 04 05 06 07 08 09

Load per fastener (KN)
[ —#-DG#L ——DG#2 — DG#3 ——DG#4]

o e e " !“(kN!/"m'")!" [
g & & &5 B K &5 &

Secant stiffness for fastener

e
S

0.0

Connection Test #38

Connection Test #38

o
o

o
w

e
3

o
@

o
@

o
=

o
w

o
¥

T

Secant stiffness for fastener (kN/mm)

o
o

0.0

T T T T T T T T 1
00 01 02 03 04 05 06 07 08 09

Load per fastener (KN)
[ —=—DG#1 ——DG#2 ——DG#3 —e—DGH#4]

00 01 02 03 04 05 06 07 08 09

Load per fastener (KN)
[—=—Ds#1 ——DG#2 ——DGH#3 —e—DG#4|

(a) Deformation at Each Fastener

(b) Secant Stiffness for Each Fastener
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Fig. 5. Simplification of Secant Stiffness (3-points Style)

(c) Simplified Secant Stiffness




Table 3. Wallboard Fastener Connection Test Results

°]%g7]

Test # Failure Load Secant Stiffness (N/mm) Loading. Failure Mode
per Fastener (N) | at 0.2xF.L. Max. at0.8xF.L. | Rate (Nmin)

1 918 267 164 57 Screw#1 slid under paper
2 883 285 160 52 Screw#6 slid under paper
3 903 244 148 50 Board Failure near Screw #2
4 1005 249 332 197 59 Board Failure near Screw #5
5 815 602 150 54 Board Failure near Screw #3
6 875 220 332 168 51 Screw#7 slid under paper
7 955 155 204 135 50 Screw#3 slid under paper
8 995 346 421 193 55 Screw#5 slid under paper
9 853 230 241 163 53 Screw#6 slid under paper
10 953 410 466 218 64 Board Failure near Screw #5
11 910 300 156 48 Board Failure near Screw #1
12 1003 468 185 56 Board Failure near Screw #5
13 938 210 268 153 52 Screw#7 slid under paper
14 935 164 244 147 49 Screw#5 slid under paper
15 918 280 304 166 57 Screw#2 slid under paper
16 940 445 154 55 Screw#6 slid under paper
17 925 431 498 163 58 Screw#2 slid under paper
18 860 274 364 174 51 Screw#7 slid under paper
19 955 297 390 174 60 Screw#5 slid under paper
20 865 245 267 157 54 Screw#6 slid under paper
21 888 757 189 52 Screw#7 slid under paper
22 878 291 181 46 Screw#6 slid under paper
23 1043 342 422 202 55 Board Failure near Screw #2 & 4
24 955 261 315 202 64 Screw#5 slid under paper
25 860 473 199 57 Screw#6 slid under paper
26 828 249 350 195 52 Screw#5 slid under paper
27 980 343 217 70 Board Failure near Screw #7
28 975 330 345 210 70 Screw#5 slid under paper
29 983 283 404 186 58 Screw#7 slid under paper
30 870 332 179 67 Screw#5 slid under paper
31 845 457 234 53 Board Failure near Screw #1
32 905 330 185 50 Screw#8 slid under paper
33 895 494 199 56 Board Failure near Screw #4
34 955 755 190 56 Board Failure near Screw #6 & 7
35 850 703 715 181 53 Board Failure near Screw #5
36 958 276 338 176 53 Board Failure near Screw #7
37 858 618 175 50 Board Failure near Screw #5
38 805 485 161 47 Board Failure near Screw #5
39 803 631 223 50 Screw#5 & 6 slid under paper
40 883 296 157 52 Board Failure near Screw #6

Notes: Loading rate was calculated by dividing failure load (F.L) per fastener by loading time. Loading time was recorded from when loading was
started to when test specimen failed.
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Table 4. Wallboard Fastener Connection Test Results : “Sg;,"
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Table 5. Nominal Dimensions for Comparison

. Sslip (N/mm’) Nominal Dimensions (mm1)
Test # Manufacturing| Gypsum board
Company | Thickness(mm) at at Max. Steel Stud Wallboard
0.2xF.L. | 0.8xF.L. .
Web | Flange | Lip t | Length | Width t
1 B 15 0439 | 0269 @)y | ®) | © et
2 B 15 0.468 0.263 152.4 | 35.052 | 7.1374 | 0.889 2,438 1,219 15.875
3 B 15 0.400 0.242 Note: t = thickness
4 B 15 0.408 0.323 0.544
5 B 15 0.987 | 0.246 Table 6. Comparison Between Theoretical and Experimental
6 B 15 0360 | 0276 | 0.544 Strengths
7 B 15 0.254 0.222 0.334 . Nominal Axial Strength (KN)
Stud Spacing, S (mm)

8 B 15 0.567 0.317 | 0.691 Experimental Theoretical
9 B 15 0.377 0.267 0.395 305 22.02 22.85
10 B 15 0.673 0.357 0.765 610 23.44 22.87
11 B 15 0.492 0.256
12 B 15 0.768 0.303
13 B 15 0344 | 0250 | 0.440 0
14 B 15 0.269 0.241 0.399 =

€ 20,0
15 B 15 0.460 0.272 0.499 =

® 59
16 B 15 0.730 0.253 g
17 B 15 0.707 0.267 0.817 '_E 10.0
18 B 15 0450 | 0286 | 0.597 § so
19 B 15 0487 | 0.286 | 0.640 0o | . .
20 B 15 0.402 0.257 0.438 $=305mm $=610mm

Stud Spacing
21 K 15 1.242 0.309
| M Experimental lTheoreticaI|
22 K 15 0.477 0.297
3 K 15 0.561 0.332 | 0.693 Fig. 7. Nominal Strength Comparison
24 K 15 0.428 0.331 0.516
25 K 15 0.776 0.326
o] F A% WE 24w Aol g mglon], ol B Aol

26 K 15 0409 | 0320 | 0574 e Ss,o;%k | el vl oi}-pi o] Sae] 21

3k Sy O ZH bi =2
27 K 15 0562 | 0356 f7}’; v . N B He

=% E"?—_‘ FA4s ‘\:t H RS al T\‘_. T

28 K 15 0.542 | 0345 | 0.566 =4=g Fgeket ke Fasith &
29 K 15 0.465 0.306 0.662

H
30 K 15 0.545 0.294 6. = E
31 K 15 0.749 0.384
32 K 15 0.541 | 0.303 AuH o] ez Fodw Bdlgd aela S Al
33 K 15 0811 | 0326 B 2 Q18| FAdude] sidelle 2EAQ ofgleo] A
34 K 15 1239 | 0311 EAsI). JARAY 0 ZRE] AT Sypake] BEw GPJET
35 K 15 1153 | 0296 | 1.173 We W (Hdigke] Hagke] 5.68NE Btk HAigk Suws AR
36 K 15 0452 | 0289 | 0554 slo] 7] whirE Asizgiate] HlmoA] i A ATe w3530,
v K 15 1014 | 0287 24 B oire] 27)e) BAS Wik Bk B e wele
38 K 15 0.796 0.265 A2 ~HTe} MR T gl ARG AAgong =T
»? K b L0 | 0365 o] Role] ST At A glete] Fol HEes
9] = D | 04% | 0% el Thdet ALE 01831l F714e] FaR-dtle) ha

Note: F.L.=Failure load
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