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EXECUTIVE SUMMARY

This report is the third (last) of a report series devoted to a unique multidisciplinary experimental
project conducted at the Large High Performance Outdoor Shake Table (LHPOST) at the
University of California, San Diego (UCSD). Led by UCSD, with partnerships from Worcester
Polytechnic Institute, government and state agencies, and more than 15 industry sponsors, the
centerpiece of this project involved full-scale earthquake and fire testing of a full-scale six-story
CFS wall braced building. While the preceding reports of this series (L2 provided detailed
technical discussions of the test program and test results of this experimental program, this report
synthesizes the supplemental supporting materials regarding the test building design and
construction, cold-formed steel material properties, and the nonstructural systems installed

within the test building.

The supplemental materials documented in this report are developed in close consultation
with the industry partners involved in the test program. Therefore, it is understandable that the
formats of various documents and specifications vary — the authors have made no attempt to
modify these details but rather simply archiving them within this report for future reference. The
materials of the report are organized as follows: (1) design drawings and calculations, (2) cold-
formed steel framing materials, (3) wall and floor sheathing materials, (4) drawings of
prefabricated panels, (5) structural tie-down rod system, (6) door specifications and inspection

sheets, and (7) appliances specifications.

! Wang, X., Hutchinson, T.C., Hegemier, G., Gunisetty, S., Kamath, P, and Meacham, B. (2016).
“Earthquake and fire performance of a mid-rise cold-formed steel framed building — test program and test
results: Rapid Resealse Report.” SSRP-2016/07, Dept. of Structural Engineering, Univ. of California, San
Diego, La Jolla, CA.

2 Wang, X., Hutchinson, T.C., Hegemier, G., Gunisetty, S., Kamath, P, and Meacham, B. (2018).
“Earthquake and fire performance of a mid-rise cold-formed steel framed building — test program and test
results: Final Report.” SSRP-2016/08, Dept. of Structural Engineering, Univ. of California, San Diego,
La Jolla, CA.
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Level
R-6
6-5

4-3
3-2
2-1

6005162-33
6005162-43
6005162-54
6005162-68

5|

720
720
720
720
720
720

Exterior
720 60058162-33
1440 6005162-43
2160 6005162-43
2880 6005162-54
3600 6005162-54
4320 6005162-54

1008
1008
1008
1008
1008
1008

interior
1008 6005162-33
2016 6005162-33
3024 600S162-43
4032 6005162-54
5040 6005162-54
6048 6005162-68

Allowable (10" high; 20psf lateral @ exterior; 5 psf lateral at interior}

Exterior

0.86
1.94

4.2
6.06

Interior

2.1
3.1
5.33
7.17
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Combined Axial and Lateral Loads

5 psf Lateral Load (Interior Walls)

6005137 6005162 6005200
H‘znll!ut Spacing I ksi i i
(ﬂg) (in) oc. 33 ksi 50 ksi 33 ksi 50 ksi 33 ksi 50 ksi
33 43 54 68 97 33 43 54 68 97 33 43 54 68 97
12 177 2.51 3.81 5.05 7.54 2.42 3.40 5.61 7.45 11.39 2.86 4.3 7.46 9.97 15.65
8 16 173 247 3.78 5.02 7.52 2.37 3.35 5.57 74 11.35 281 426 7.41 9.93 15.60
24 1.65 2.39 372 4.96 746 2.28 3.27 5.49 7.33 11.28 272 416 7.31 9.83 15.51
12 1.74 247 3.78 5.02 7.52 2.38 3.36 5.57 741 11.35 2.80 423 7.31 979 15.39
9 16 1.69 243 3.74 4.98 748 2.32 3.30 5.52 7.36 1.31 274 418 7.25 9.73 15.33
24 1.59 2.33 3.66 4.90 74 2.20 319 5.42 7.26 1.2 2.62 4.03 712 9.61 15.20
12 170 244 3.75 4.99 749 2.33 3.31 5.53 7.37 1.3 273 413 714 9.58 15.07
10 16 163 2.37 3.70 4.94 744 225 324 5.46 7.30 1.25 2.65 4.05 7.06 9.50 14.99
24 1.51 2.25 3.59 4.83 7.36 210 an 5.33 747 1142 2.50 3.88 6.89 9.35 14.83
12 1.60 2.34 3.66 4.90 74 217 315 5.35 7.25 1119 2.55 3.88 6.67 9.00 14.21
12 16 1.51 2.25 3.59 4.82 7.34 2.06 3.05 5:25 715 11.09 244 3.76 6.55 8.89 14.09
24 1.33 207 3.43 4.67 7.2 1.85 2.85 5.05 6.95 10.89 2.22 53153 6.31 8.66 13.85
12 1.48 222 3.55 4.79 73 195 2.91 4.93 6.77 10.96 2.32 3.56 6.07 8.26 13.08
14 16 1.36 2.08 3.44 4.67 7.20 1.81 278 4.80 6.63 10.80 217 3.40 5.91 810 12.91
24 1.1 1.85 32 4.45 7.00 1.54 2.51 4,53 6.35 10.49 1.89 3.09 5.59 7.79 12.58
12 1.34 207 3.40 4.63 715 1.7 2.62 4.41 6.10 9.89 2.05 318 5.38 7.38 1.74
16 16 118 1.90 3.24 4.46 7.00 1.53 245 4.24 5.91 9.68 1.87 2.98 518 77 11.52
24 0.87 ¢ 1.59 2.95 4.16 8.71 1.20¢ 212 3.91 5.57 9.28 1.52 2.61 4.79 6.79 11.09
5 psf Lateral Load (Interior Walls)
e 8008137 8005162 8005200
Hoigt Shacid | sski S0ksi 33ksi 50 ksi 33ksi 50 ksi
! 43 54 68 97 43 54 68 a7 118 43 54 68 97 118
12 243 3.57 4.74 7.2 3.35 5.43 7.25 11.25 14.30 4.47 774 10.29 15.98 20.46
8 16 240 3.55 472 719 3.32 5.40 7.22 11.23 14.28 4.44 7.7 10.25 15.95 20.43
24 2.35 3.50 4.68 716 3.26 5.35 716 1147 14.23 4.36 7.64 1019 15.88 20.37
12 240 3.55 473 7.20 3.33 5.41 7.22 1.23 14.28 4.44 7.7 10.26 15.95 20.43
9 16 2.37 3.52 4.70 717 3.29 5.37 719 11.20 14.25 4.39 7.67 10.21 15.91 20.38
24 2.30 3.47 4.65 712 321 5.30 712 1143 1419 4.30 7.57 1013 15.83 20.31
12 2.38 3.53 4.71 718 3.30 5.38 719 11.20 14.26 4.4 7.68 10.22 15.92 20.40
10 16 2.34 3.49 4.67 715 3.25 5.33 715 1116 14.22 4.35 7.62 1047 15.87 20.35
24 2.26 3.43 4.61 7.09 315 524 7.06 11.07 1414 4.23 7.50 10.06 15.76 20.25
12 232 3.48 4.66 713 3.22 5.31 713 1114 14.20 4.32 7.59 10.14 15.84 20.32
12 16 2.26 3.43 4.61 7.09 315 5.24 7.06 11.07 1414 4,23 7.50 10.06 15.76 20.24
24 214 3.33 4.51 7.00 3.00 511 6.93 10.94 14.03 4.06 7.32 9.90 15.60 20.08
12 225 342 4.60 7.08 313 522 7.04 11.05 1412 416 7.36 9.96 15.72 20.20
14 16 216 3.35 4.53 7.01 3.03 513 6.94 10.95 14.03 4.04 7.24 9.84 15.61 20.09
24 2.00 3. 4.40 6.88 2.83 4.94 6.76 10.76 13.87 3.80 6.99 9.61 15.38 19.86
12 216 3.34 4.52 7.00 3.02 511 6.93 10.93 14.01 3.93 6.95 9.45 1515 19.78
16 16 2.05 3.25 4.43 6.91 2.89 4.98 6.80 10.80 13.89 377 6.78 9.30 15.00 19.62
24 1.83 3.06 4.25 6.74 2.62 4.72 6.54 10.53 13.66 3.46 6.46 9.00 14.68 19.29
15 psf Lateral Load
3505162 3625137 3625162 3625200
Hw‘“ Spacing : ¢ - ; z ¢
alght (in) oc 33 ksi 50 ksi 33 ksi 50 ksi 33ksi 50 ksi 33ksi 50 ksi
! 33 43 54 68 33 43 54 68 33 43 54 68 33 43 54 68
12 1.37 210 3.56 4.66 1.09 1.72 295 3.98 1.44 2.20 3.74 4.96 177 279 47 6.22
8 16 116 1.89 3.36 4.46 0.91 1.53 277 3.80 1.23 1.99 3.55 476 1.55 2.56 4.49 6.01
24 0.78 1.49 2.99 4.08 0.56¢ 1.16 243 3.44 0.85 1.59 317 438 113 213 4.06 5.58
12 113 1.82 3.14 416 0.90 1.49 2.64 3.59 1.2 1.93 3.35 4.47 1.51 247 4.21 5.60
9 16 0.90 1.57 2.91 3.92 0.68 1.26 243 3.3 0.97 168 312 423 1.25 219 3.94 5.34
24 046° 1114 2.48 3.48 0283 0.83¢ 2.03 2.94 0.532 1.21 2.68 377 0774 1.68 3.44 484
12 0.90 1.53 271 3.63 070¢ 1.25 2.3 316 0.97 1.64 2.94 394 1.25 213 3.69 4.95
10 16 0.64° 1.26 245 3.37 046° 0.99¢ 2.07 2.91 0714 1.36 2.67 3.66 0.95 1.82 3.38 4.65
24 047° 0743 1.994 2.88 - 0.51° 162° 244 0.23° 0.84% 2184 315 0.42° 1.254 2.83 4.09
12 0473 0.983 1904 262 0333 0.78° 1.63¢ 2.30 0.533 1.08¢ 210 2.88 0.74° 1.46 2.65 3.66
12 16 0182 0672 1622 2.334 - 0.48° 1.36 ¢ 202¢ 0.242 0.76 * 1.812 2.58¢ 0.413 1418 232¢ 3.32
24 - 0132 1132 1.81° - - 0.89?2 1512 o 0.202 1.29° 2,033 - 0.49° ER 27232
12 0.13? 0.53¢ 1.273 1.83° - 0.38°2 1.08° 1.60°% 0182 0.61° 1.42° 2.03° 0.32°¢ 0.90° 1.82° 2614
14 16 - 0.22¢ 1.00? 1.54°% - - 0.82°? 1313 - 0.292 1142 .73 - 0542 1.49% 2.28*
24 - - 0.53' 1.047 - - 0.357 0822 - - 0.641 1192 . - 0.922 1.692
12 - 0.20° 0.822 1.26° - - 0.682 1,072 - 0.262 0.932 1413 - 0462 1.22° 1.85°
16 16 - = 0.571 0.982 < 2 042° 0.80° - - 0.661 1122 - 012! 0912 1.532
24 - - 043! 0.511 - - - 0.34! - - 049! 0.62' - - 0.38' 097!
If no note, deflection meets L/720
1Deflection meets L/120 2Deflection meets L/240 3Deflection meets L/360 “Deflection meets L/600
See Table Notes on page 31.
32 www, SSMA.com Copyright @ 2015 by the SSMA
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Combined Axial and Lateral Loads

20 psf Lateral Load
S 3505162 3628137 3625162 3625200
o Tz 33ksi 50 ksi 33ksi 50 ksi 33ksi 50 ksi 33ksi 50 ksi
33 43 54 68 23 43 54 68 3 43 54 68 33 4 54 68
12 116 1.89 3.36 446 0.91 153 277 3.80 1.23 1.99 3.55 476 1.55 2.56 449 6.01
8 16 0.90 162 31 421 0.67 1.28 254 3.56 0.98 172 3.30 450 1.27 227 4.20 572
2% 043°  AM* | 264 372 0.24° 081+ 211 310 0504 1.2 282 401 0744 17 365 518
12 0.90 1.57 291 392 0.68 1.26 243 3.37 0.97 168 312 423 1.25 219 3.94 5.34
9 16 060° 1.2 262 362 | 0413 097% | 216 308 | 067 136 282 392 0.92 1.85 3.60 5.00
4 - 0693 | 208¢ 306 : 044 | 166° 255¢ | 043 0788 | 227¢ 334 | 0323  121¢ 2.97 437
12 064° 125 245 3.37 046°  099¢ | 207 2.91 0omMe 136 267 366 0.95 1,82 3.38 485
10 16 032°  091° | 214¢ 303 016° 0663 | 177¢ 259 | 038%  1.01% | 234 332 | 059°  143¢ | 300 4.27
24 " 0293 | 156°  243° : - 1220 2.01% : 0.38° | 174°  269* u 0.74% | 2329 358
12 0482  067% | 162¢ 233! 0483 | 1363 2024 | 0242 076° | 1.81°  258¢ | 041® 4413 | 232¢ 332
12 16 2 0302 | 1293 1972 0132 | 1.04% 1677 : 0382 | 145° 2203 5 069° | 192°  291¢
24 - - 0702 1352 5 0482 1062 5 : 0842 1552 : 1212 2199
12 - 0.222 | 1002  154° 2 0822 1317 : 0.202 | 1142 1783 s 0542 | 149°  2.28°
14 16 - - 0682  1.202 . = 050" 0972 = . 0797 1362 . 0422 | 1107 1889
24 - . 043" 060° = - 0.39° : 021" 073" 2 043" 1182
12 5 B 057' 0982 5 : 042' 0802 5 5 066" 1422 5 012' | 081z 1532
16 16 = . 026" 066! 2 . 013" 049" : 034" 077! 2 - 054" 1152
24 - 2 c 041! : 5 : : : - 019° 5 : < 050
20 psf Lateral Load
4005137 4005162 400200 5505162
H‘M‘" Spacing A . . &
?'l%ht i) oc 33ksi 50 ksi 33 ksi 50ksi 33 ks 50ksi 33ksi 50 Kksi
33 43 54 68 33 43 54 68 33 4 54 68 13 43 54 68
12 1.06 1.74 314 441 142 225 4.04 557 176 288 510 6.97 1.93 295 522 7.06
8 16 0.83 1.50 292 418 147 1.99 379 5.31 148 260 482 6.6 1.74 277 5.05 5.89
] 040¢  1.04 250 372 0.70 150 332 481 0.97 2.06 428 614 1.35 2.4 470 6.5
12 0.84 1.49 283 407 117 1.95 364 5.08 1.47 253 459 6.36 175 277 5.03 6.90
9 16 057¢ 1.0 2,56 kg 0.87 1.64 3.34 476 115 219 425 6.01 1.50 254 480 6.67
24 5 067° | 206 3.21 033°  1.07¢ 278 416 055¢ 156 361 5.3 1.03 209 436 6.23
12 062  1.22 249 3.62 0.90 1.64 321 454 118 247 405 5,69 1.54 256 476 6.69
10 16 031° 089" 218 328 | 057°  1.29 287 447 0811 178 366 5.29 1.24 228 448 6.40
% 5 030° | 161%  265¢ ) 064° | 224* 348 045°  107° | 294 454 0.69 1.74 394 5.85
12 019°  070° | 178 267 041°  103% | 233¢ 338 | 061® 144¢ | 296 431 1.08 207 410 5.91
12 16 - 0.32° | 1423 2278 - 062° | 194® 298¢ | 020° 099° | 252¢ 384 0704  1.69 372 5.51
24 = 2 0792 158% z : 1257 2208 - 0202 | 173°  3.00° - 099¢ | 301 476
12 % 0252 | 115° 1827 050° | 156°  235° | 0142  081° | 201°  305¢ | 061° 153 3.34 4.97
14 16 . ’ 0792 1427 2 1162 1.92¢ ) 0357 | 157% 2583 | 0473  108% | 288¢ 448
24 : = 016" 073" 048" 1187 - . 0792 1762 - 026° | 205%  359%
12 - 5 0672 1472 5 0987  158° 5 0322 | 1302 210° | 018%  1.00° | 257¢ 397
16 16 - - 032!  0.80? . - 060! 1472 - ; 087¢ 1652 : 051° | 207° 3433
2 - = = 015° B s = 0481 - - 044' 089" . - 1192 2483
20 psf Lateral Load
- 6008137 6005162 6005200
al
H?:%ht ﬁ%‘,‘,’;ﬂ 33ksi 50ksi 33ksi 50ksi 33 ksi 50 ksi
33 43 54 68 97 33 4 54 68 97 33 43 54 68 97
12 142 217 353 477 7.30 2.00 3.02 525 710 11.06 243 3.86 7.01 9.55 15.23
8 16 127 202 3.40 4.65 7.20 182 285 510 6.95 10.91 2.25 366 6.81 9.36 15.04
2% 0.97 173 315 440 6.99 147 253 479 6.65 10.61 188 3.27 6.42 9,00 14.67
12 1.29 2.04 341 4.66 7 1.85 287 511 6.96 10.91 2.26 365 673 9.25 14.84
9 16 110 1.85 3.25 450 707 162 266 491 6.76 10.72 202 340 6.48 9,01 14.60
2% 073 148 2.93 418 6.80 118 225 451 6.38 10.34 1.56 291 598 8.54 1412
12 115 1.90 3.28 453 7.09 167 27 494 6.79 10.74 2.06 3.41 6.41 8.89 14.37
10 16 0.92 1.67 3.08 4.33 6.92 140 245 4569 6.55 10.50 177 3 610 8.59 14.06
24 047 1.22 2.69 3.4 6.58 0.86 1.94 4.20 6.06 10.01 1.22 251 5.49 8.01 13.47
12 0.82 1.56 2.97 4.21 6.80 1.25 228 4.48 6.37 10.29 160 286 563 8.00 13.16
12 16 0.50 1.24 268 3.92 6.54 0.88 1.92 411 6.00 991 1.22 244 519 758 1272
24 : 0.63* 213 3.36 6.03 0192 1.24 343 530 918 | 050¢ 1.66 437 6.77 11.86
12 0.46+ 117 2.59 3.81 6.42 079 178 379 558 9.63 111 224 471 6.92 1.64
14 16 0.76* 2.2 342 6.05 0.35%  1.33¢ 333 510 209 | 064* 173 418 6.38 1.06
2 001° | 150°  268* 535 2 0523 | 249° 42 8.09 - 0.79¢ 3494 5.39 997
12 5 0.76° | 215¢ 333 592 035%  1.26* 3.03 464 821 0.62° 162 376 575 994
16 16 5 0.28% | 1699  284¢ 5.44 S 0.75° 2523 4.08 7.58 010° 1043 3461 513 925
2 - : 0852  195%  456° 4 : 160°  3.09° 6.44 ¢ - - 209°  403° 8.00
If no note, deflection meets L/720
‘Deflection meets L/120 ?Deflection meets L/240 ‘Deflection meets L/360 *Deflection meets /600

See Table Notes on page 31.
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2USGS Design Maps Summary Report
User-Specified Input

Report Title 1000 Grand
Thu August 29, 2013 20:19:01 UTC

Building Code Reference Document ASCE 7-10 Standard
(which utilizes USGS hazard data available in 2008}

Site Coordinates 34.04227°N, 118.26407°W

Site Soil Classification Site Class D - “Stiff Soil”
Risk Category I/II/III

S

2.301g

5 MsS

0.809 g

1 ML ) D1

1§
N
W
o
=

[T}

]
—
[N]
=
W

0

For information on how the S5 and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the “2009 NEHRP” building code reference document.

MCEg Response Spectrum Design Response Spectrum
1.76

Sa(g)
Sa (g)

! i L i 1 i I I L |
+ T

0.0 t + + + t + T 1
0.00 0.20 0.40 060 0.80 1.00 1.20 1.40 1.60 1,80 200

0.0 s ) Y . ' ! }

] + } + t t t t t !
0.00 0.2G 0.40 0.0 0.80 1.0¢ 1.20 1.40 1,60 1.20 2.00
Pariod, T (sec) Period, T {sec)

For PGAM, TL, CRS, and CR1 values, please view the detailed report.

Although this information is a product of the UL.S. Geological Survey, we provide no warranty, expressed or implied, as to the accuracy of
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Wp=  317.75  kip
C= 0.236
Viase = 74.99  kip
Level W, hy w,h, wyh,/Zw,ih,; Fy
Roof 9.62 60 577.2 0.23 17.1
L6 131 50 655 0.26 194
L5 13.1 40 524 0.21 15.5
L4 13.1 30 383 0.15 116
L3 131 20 262 0.10 7.7
L2 13.1 10 131 0.05 3.9
75.12 2542.2 1.00 75.1
Longitudinal Seismic Loading
Level Wy hy w,h, w,h,/Zw,ih,; Fy
Roof 8.85 60 531 0.21 15.7
L6 11.54 50 577 0.23 17.0
£5 11.54 40 461.6 0.18 13.6
L4 11.54 30 346.2 0.14 10.2
L3 11.54 20 230.8 0.09 6.8
L2 11.54 10 1154 0.05 3.4
66.55 2262 0.8% 66.8
Wo = 282 kip
Viase = 66.55  kip
Transverse Seismic loading
Level w, h, w,h, w,h,/Zw,h, Fx
Roof 8.72 60 523.2 0.21 15.5
L6 11.28 50 564 0.22 16.7
LS 11.28 40 451.2 0.18 13.3
L4 11.28 30 3384 0.13 10.0
L3 11.28 20 2256 0.08 6.7
L2 11.28 10 112.8 0.04 3.3
65.12 2215.2 0.87 65.5
Wp= 27595 kip
Viase = 65.12  kip
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ICC-ES Evaluation Report

ESR-3016
Reissued July 2016
This report is subject to renewal July 2018.

www.icc-es.org | (800) 423-6587 | (562) 699-0543

A Subsidiary of the International Code Council®

DIVISION: 05 00 00—METALS

Section: 05 40 00—Cold-Formed Metal Framing
Section: 05 41 00—Structural Metal Stud Framing
Section: 05 42 00—Cold-Formed Metal Joist Framing

DIVISION: 09 00 00—FINISHES

Section 09 22 13—Metal Furring

Section: 09 22 16.13—Non-Structural Metal Stud
Framing

REPORT HOLDER:

CALIFORNIA EXPANDED METAL PRODUCTS
COMPANY (CEMCO)

263 NORTH COVINA LANE

CITY OF INDUSTRY, CALIFORNIA 91746

(800) 416-2278

www.cemcosteel.com

ADDITIONAL LISTEE:

WARE INDUSTRIES, INC., d/b/a MARINO\WARE
400 METUCHEN ROAD

SOUTH PLAINFIELD, NEW JERSEY 07080
(908) 757-9000

www.marinoware.com

TELLING INDUSTRIES, LLC
6272 CENTER STREET
MENTOR, OHIO 44060
(440) 974-3370
www.tellingindustries.com

EVALUATION SUBJECT:
COLD-FORMED STEEL FRAMING

1.0 EVALUATION SCOPE
Compliance with the following codes:
m 2015, 2012 and 2009 International Building Code® (IBC)

m 2015, 2012 and 2009 International Residential Code®
(IRC)

® 2013 Abu Dhabi International Building Code (ADIBC)’r

"The ADIBC is based on the 2009 IBC. 2009 IBC code sections referenced
in this report are the same sections in the ADIBC.

Property evaluated:
Structural
2.0 USES

The steel framing described in this report is used for
framing of nonload-bearing interior walls, curtain walls and

load-bearing walls, floor joists, ceiling joists and furring.

3.0 DESCRIPTION
3.1 General:

The steel framing described in this report, consisting of
structural C-shapes (studs and joists), tracks, furring
channels and U-channels, is fabricated from coils of cold-
rolled steel. The C-shapes are manufactured with or
without web punch-outs; all other framing members
(tracks, U-channels and furring hat channels) are
manufactured without web punch-outs. When provided in
the structural C-shapes, punch-outs measuring up to
0.75 inch by 2 inches (19 mm by 51 mm) for the 2.5-inch-
deep members and either 1.5 inches by 3.25 inches
(38 mm by 83 mm) or 1.5 inches by 4 inches (38 mm by
102 mm) for the other sized members are located along
the centerline of the webs. The minimum distance between
the end of the C-shape and the near edge of the web
punch-out is 10 inches (254 mm). The minimum distance
between centerlines of punch-outs is 24 inches (610 mm).
See Tables 1, 2, 7, 8 and Figure 1 for recognized framing
section names, profiles and dimensions. The values in
each of the tables for C-shapes are for C-shapes with
punch-outs. See Table 10 for manufacturing locations.

3.2 Materials:

3.2.1 General: Steel framing members are available in
design steel thicknesses ranging from 0.0188 inch to
0.1017 inch (0.478 mm to 2.58 mm), as shown in Table 3,
and in the sizes and configurations shown in Tables 1, 2,
7, 8 and Figure 1.

3.2.2 Studs and Tracks: Studs and tracks are cold-
formed from galvanized steel coils conforming to ASTM
A653, SS Grade 33 or Grade 50, Class 1; or ASTM A1003,
Structural Grade 33, Type H, (ST33H) or Structural Grade
50, Type H (ST50H). The steel has a minimum metallic
coating listed for Type H and Type L in Table 1 of ASTM
A1003.
3.2.3 U-channels: U-channels are cold-formed from
galvanized steel coils conforming to ASTM A653, SS
Grade 33; or ASTM A1003, Structural Grade 33, Type H
(ST33H), with a minimum metallic coating listed for Type H
and Type L in Table 1 of ASTM A1003.
3.2.4 Furring Channels: Furring channels are cold-
formed from galvanized steel coils conforming to ASTM
A1003, Nonstructural Grade 33 (NS33), with a minimum
metallic coating listed for Type NS in Table 1 of ASTM
A1003.

4.0 DESIGN AND INSTALLATION
4.1 Design:
4.1.1 IBC Method: The section properties indicated in
Tables 4, 5, 7 and 8 have been determined in accordance

ICC-ES Evaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed 3

as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express or implied, as
to any finding or other matter in this report, or as to any product covered by the report.

Copyright © 2016 ICC Evaluation Service, LLC. All rights reserved
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with the applicable edition of the North American
Specification for Design of Cold-formed Steel Structural
Members (AISI). The allowable moments as indicated in
Tables 4, 5, 7 and 8 are for use with Allowable Strength
Design (ASD), and are for flexural members installed with
the compression flange continuously braced. For other
conditions of compression flange bracing, the allowable
moment must be determined in accordance with the
applicable edition of AISI. Allowable concentrated loads
and reactions based on web crippling are shown in Table
6, for related web crippling loading conditions. The design
of flexural members used for framing of nonload-bearing
interior walls, curtain walls, load-bearing walls, floors or
ceilings must address combined bending and web
crippling, and combined bending and shear.

4.1.2 IRC Method: The steel framing members identified
in Table 9 comply with the structural framing requirements
of IRC Sections R505.2, R603.2 and R804.2, and qualify
for use with the prescriptive requirements of the IRC.
When steel framing members are used to construct
buildings that do not conform to the applicable
requirements of IRC Section R505.1.1, R603.1.1 or
R804.1.1; and for steel framing members not identified in
Table 3, the structural analysis and design must be in
accordance with the IBC, as described in Section 4.1.1 of
this report.

4.2 Installation:

The framing members must be installed in accordance with
the applicable code, the approved plans and this report. If
there is a conflict between the plans submitted for approval
and this report, this report governs. The approved plans
must be available at the jobsite at all times.

5.0 CONDITIONS OF USE

The CEMCO cold-formed steel framing described in this
report complies with, or is a suitable alternative to what is
specified in, those codes listed in Section 1.0 of this report,
subject to the following conditions:

38

5.1 The framing members are installed in accordance
with the applicable code, the approved construction
documents and this report.

5.2 Minimum uncoated steel thickness of the framing
members as delivered to the jobsite is at least 95
percent of the design steel thickness noted in Table 3.

5.3 Complete construction documents and calculations
verifying compliance with this report must be
submitted to the code official for each project. The
calculations and construction documents must be
prepared and sealed by a registered design
professional where required by the statutes of the
jurisdiction in which the project is to be constructed.

6.0 EVIDENCE SUBMITTED

Data in accordance with the ICC-ES Acceptance Criteria
for Cold-formed Steel Framing Members (AC46), dated
June 2012 (editorially revised April 2015).

7.0 IDENTIFICATION

At a spacing not exceeding 96 inches (2440 mm) on
center, each framing member is stamped with the name
of the manufacturer (see report holder or additional listee
at the beginning of this report); the member designation as
provided in Tables 1, 2, 7 and 8; the evaluation report
number (ESR-3016); the minimum uncoated steel
thickness in decimal inches; the steel designation and
minimum specified yield strength; and the coating
designation for framing members if other than G30
galvanization coating.
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TABLE 1—C-SHAPES

wewser |ES°| LANGE | L oEsioNaTion| AT | WESHT | weween | YIER'| FLANGE | U pesiouanon AREA | ELHT
2505137-33|2.500| 1.375 | 0.375 33 0.197| 0.67 | 400S162-54 [4.000| 1.625 |0.0566 54 0.443| 1.51
2505137-43|2.500| 1.375 | 0.375 43 0.255| 0.87 |400S162-68 [4.000| 1.625 |0.0713 68 0.550| 1.87
2505137-54|2.500| 1.375 | 0.375 54 0.316| 1.07 | 4008162-97 [4.000| 1.625 |0.1017 97 0.762| 2.59
2508137-68(2.500| 1.375 | 0.375 68 0.390| 1.33
2508137-97|2.500| 1.375 | 0.375 97 0.533| 1.81 |400S200-33 [4.000| 2.000 |0.0346 33 0.310| 1.05
2505162-33|2.500| 1.625 | 0.500 33 0.223| 0.76 | 400S200-43 [4.000| 2.000 |0.0451 43 0.402| 1.37
2505162-43|2.500| 1.625 | 0.500 43 0.289| 0.98 | 400S200-54 {4.000| 2.000 |0.0566 54 0.500| 1.70
2505162-54|2.500| 1.625 | 0.500 54 0.358| 1.22 | 400S200-68 [4.000| 2.000 |0.0713 68 0.622| 2.12
2505162-68|2.500| 1.625 | 0.500 68 0.443| 1.51 | 400S200-97 [4.000| 2.000 |0.1017 97 0.864| 2.94
2505162-97 |2.500| 1.625 | 0.500 97 0.610| 2.07 | 4008S250-43 [4.000| 2.500 |0.0451 43 0.447| 1.52
400S250-54 [4.000| 2.500 |0.0566 54 0.556| 1.89
3505137-33|3.500| 1.375 | 0.375 33 0.232| 0.79 | 4008250-68 [4.000| 2.500 |0.0713 68 0.693| 2.36
3505137-43|3.500| 1.375 | 0.375 43 0.300| 1.02 | 4008250-97 [4.000| 2.500 |0.1017 97 0.966| 3.29
3505137-54|3.500| 1.375 | 0.375 54 0.372| 1.27 | 4008S300-54 [4.000| 3.000 |0.0566 54 0.641| 2.18
3505137-68|3.500| 1.375 | 0.375 68 0.461| 1.57 | 400S300-68 [4.000| 3.000 |0.0713 68 0.800| 2.72
3505137-97|3.500| 1.375 | 0.375 97 0.635| 2.16 | 400S300-97 [4.000| 3.000 |0.1017 97 1.118| 3.80
3505162-33|3.500| 1.625 | 0.500 33 0.258| 0.88
3505162-43|3.500| 1.625 | 0.500 43 0.334| 1.14 | 5508137-33 |5.500| 1.375 |0.375 33 0.301| 1.02
3505162-543.500| 1.625 | 0.500 54 0.415| 1.41 | 5508137-43 |5.500| 1.375 |0.375 43 0.391] 1.33
3505162-68|3.500| 1.625 | 0.500 68 0.515| 1.75 | 5508137-54 |5.500| 1.375 |0.375 54 0.486| 1.65
3505162-97 |3.500| 1.625 | 0.500 97 0.711| 2.42 | 5508137-68 |5.500| 1.375 |0.375 68 0.604| 2.05
550S137-97 |5.500| 1.375 |0.375 97 0.838| 2.85
3625137-33|3.625| 1.375 | 0.375 33 0.236| 0.80 | 5508162-33 [5.500| 1.625 | 0.500 33 0327 1.1
3625137-43|3.625| 1.375 | 0.375 43 0.306| 1.04 | 5508162-43 [5.500| 1.625 |0.500 43 0.424| 1.44
3625137-54|3.625| 1.375 | 0.375 54 0.379| 1.29 | 5508162-54 [5.500| 1.625 | 0.500 54 0.528| 1.80
3625137-68|3.625| 1.375 | 0.375 68 0.470| 1.60 | 5508162-68 [5.500| 1.625 | 0.500 68 0.657| 2.24
3625137-97|3.625| 1.375 | 0.375 97 0.648| 2.20 | 5508162-97 [5.500| 1.625 | 0.500 97 0915 3.1
3625162-33|3.625| 1.625 | 0.500 33 0.262| 0.89
3625162-43|3.625| 1.625 | 0.500 43 0.340| 1.16 | 600S137-33 |6.000| 1.375 |0.375 33 0.318| 1.08
3625162-543.625| 1.625 | 0.500 54 0.422| 1.44 |600S137-43 |6.000| 1.375 |0.375 43 0.413| 1.41
3625162-68|3.625| 1.625 | 0.500 68 0.524| 1.78 | 600S137-54 |6.000| 1.375 |0.375 54 0.514| 1.75
3625162-97 |3.625| 1.625 | 0.500 97 0.724| 2.46 | 600S137-68 |6.000| 1.375 |0.375 68 0.640| 2.18
3625200-33[3.625| 2.000 | 0.625 33 0.297| 1.01 | 600S137-97 [6.000| 1.375 |0.375 97 0.889| 3.03
3625200-43|3.625| 2.000 | 0.625 43 0.385| 1.31 | 600S162-33 [6.000| 1.625 | 0.500 33 0.344| 1.17
3625200-54 |3.625| 2.000 | 0.625 54 0.479| 1.63 | 600S162-43 [6.000| 1.625 | 0.500 43 0.447| 1.52
3625200-68 |3.625| 2.000 | 0.625 68 0.595| 2.02 | 600S162-54 [6.000| 1.625 |0.500 54 0.556| 1.89
3625200-97 |3.625| 2.000 | 0.625 97 0.826| 2.81 |600S162-68 |6.000| 1.625 | 0.500 68 0.693| 2.36
3625250-43|3.625| 2.500 | 0.625 43 0.430| 1.46 | 600S162-97 [6.000| 1.625 | 0.500 97 0.966| 3.29
3625250-54 |3.625| 2.500 | 0.625 54 0.535| 1.82 | 600S200-33 |6.000| 2.000 |0.625 33 0.379| 1.29
3625250-68|3.625| 2.500 | 0.625 68 0.666| 2.27 | 600S200-43 |6.000| 2.000 |0.625 43 0.492| 1.67
3625250-97 |3.625| 2.500 | 0.625 97 0.927| 3.16 | 600S200-54 [6.000| 2.000 | 0.625 54 0.613| 2.09
362S5300-54 |3.625| 3.000 |0.785 54 0.620| 2.11 | 600S200-68 |6.000| 2.000 | 0.625 68 0.764| 2.60
3625300-68|3.625| 3.000 | 0.875 68 0.773| 2.63 | 6005200-97 |[6.000| 2.000 |0.625 97 1.067| 3.63
362S5300-97 |3.625| 3.000 |0.875 97 1.080| 3.67 | 600S250-43 |6.000| 2.500 |0.625 43 0.537| 1.83
600S250-54 |6.000| 2.500 | 0.625 54 0.670| 2.28
400S137-33|4.000| 1.375 |0.0346 33 0.249| 0.85 | 600S250-68 |6.000| 2.500 | 0.625 68 0.836| 2.84
400S137-43[4.000| 1.375 |0.0451 43 0.323| 1.10 | 6008250-97 [6.000| 2.500 | 0.625 97 1.169| 3.98
400S137-544.000| 1.375 |0.0566 54 0.401| 1.36 | 600S300-54 [6.000| 3.000 |0.785 54 0.754| 257
400S137-684.000| 1.375 |0.0713 68 0.497| 1.69 | 600S300-68 |6.000| 3.000 |0.875 68 0.943| 3.21
400S137-97]4.000| 1.375 |0.1017 97 0.686| 2.33 | 600S300-97 [6.000| 3.000 |0.875 97 1.321| 4.50
400S162-33|4.000| 1.625 |0.0346 33 0.275| 0.94
400S162-43|4.000| 1.625 |0.0451 43 0.357| 1.21

For SI: 1 inch = 25.4 mm, 1 plf = 1.4882 kg/m
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TABLE 1—C-SHAPES (Continued)
wemper | WEB? |FLANGE| Lp | THECRERD AREA|WEIGHT|  \\eyprp | WEB® |FLANGE| LIP DESIGNATION’ AREA| WEIGHT
(in) (in) (in) (mils) (in°) | (Ib/ft) (in) (in) (in) (mils) (in°) | (Ib/ft)
800S137-33" | 8.000 | 1.375 |0.375 33 0.388| 1.32 | 1000S200-43"|10.000| 2.000 |0.625 43 0.672| 2.29
800S137-43 | 8.000 | 1.375 |0.375 43 0.503| 1.71 | 1000S200-54 |10.000| 2.000 |0.625 54 0.839| 2.86
800S137-54 | 8.000 | 1.375 |0.375 54 0.627| 2.13 | 1000S200-68 |10.000| 2.000 |0.625 68 1.050( 3.57
800S137-68 | 8.000 | 1.375 |0.375 68 0.782| 2.66 | 1000S200-97 {10.000| 2.000 |0.625 97 1.474| 5.02
800S137-97 | 8.000 | 1.375 |0.375 97 1.093| 3.72
800S162-33" | 8.000 | 1.625 |0.500 33 0.413| 1.41 | 1000S250-43"|10.000| 2.000 |0.625 43 0.717| 2.44
800S162-43 | 8.000 | 1.625 |0.500 43 0.537| 1.83 | 1000S250-54 |10.000| 2.500 |0.625 54 0.896| 3.05
800S162-54 | 8.000 | 1.625 |0.500 54 0.670| 2.28 | 1000S250-68 |10.000| 2.500 |0.625 68 1.121| 3.81
800S162-68 | 8.000 | 1.625 |0.500 68 0.836| 2.84 | 1000S250-97 |10.000| 2.500 |0.625 97 1.576| 5.36
800S162-97 | 8.000 | 1.625 |0.500 97 1.169| 3.98 | 1000S300-54 {10.000| 3.000 (0.785 54 0.981| 3.34
800S200-33" | 8.000 | 2.000 |0.625 33 0.448| 1.52 | 1000S300-68 |10.000| 3.000 |0.875 68 1.228| 4.18
800S200-43 | 8.000 | 2.000 (0.625 43 0.582| 1.98 | 1000S300-97 |10.000| 3.000 |0.875 97 1.728| 5.88
800S200-54 | 8.000 | 2.000 |0.625 54 0.726| 2.47
800S200-68 | 8.000 | 2.000 (0.625 68 0.907| 3.09 | 1200S162-54"|12.000| 1.625 |0.500 54 0.896| 3.05
800S200-97 | 8.000 | 2.000 |0.625 97 1.271| 4.32 | 1200S162-68 [{12.000| 1.625 [0.500 68 1.121] 3.81
800S250-43 | 8.000 | 2.500 |0.625 43 0.627| 2.13 | 1200S162-97 |12.000| 1.625 |0.500 97 1.576| 5.36
800S250-54 | 8.000 | 2.500 |0.625 54 0.783| 2.66 | 1200S200-54"'|12.000| 2.000 |0.625 54 0.953| 3.24
800S250-68 | 8.000 | 2.500 |0.625 68 0.978| 3.33 | 1200S200-68 |12.000| 2.000 |0.625 68 1.192| 4.06
800S250-97 | 8.000 | 2.500 |0.625 97 1.372| 4.67 | 1200S200-97 (12.000| 2.000 [0.625 97 1.677| 5.71
800S300-54 | 8.000 | 3.000 |0.785 54 0.868| 2.95 | 1200S250-54"|12.000| 2.500 |0.625 54 1.009| 3.43
800S300-68 | 8.000 | 3.000 (0.875 68 1.085| 3.69 | 1200S250-68 [12.000| 2.500 [0.625 68 1.263| 4.30
800S300-97 | 8.000 | 3.000 |0.875 97 1.525| 5.19 | 1200S250-97 [12.000| 2.500 |0.625 97 1.779| 6.05
1200S300-54"|12.000| 3.000 |0.785 54 1.094| 3.72
1000S162-43"|10.000| 1.625 |0.500 43 0.627| 2.13 | 1200S300-68 |12.000| 3.000 |0.875 68 1.370| 4.66
1000S162-54 {10.000| 1.625 [0.500 54 0.783| 2.66 | 1200S300-97 |12.000| 3.000 |0.875 97 1.932| 6.57
1000S162-68 (10.000| 1.625 |0.500 68 0.978| 3.33
1000S162-97 {10.000| 1.625 [0.500 97 1.372| 4.67

For SI: 1 inch =25.4 mm, 1 plf = 1.4882 kg/m

! Web-height to thickness ratio exceeds 200. Web Stiffeners are required at all support points and concentrated loads

the scope of this report.
2 Web height measured from outside face to outside face of flanges.
3 See Table 3 for design thickness, minimum thickness, and inside bend radius.
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TABLE 2—TRACKS

wemser | WES'| FLANGE | ofCCNTions | AREA | WEIGHT | ypypey | WES' | FLANGE | pfdmions | AREA | WEIGHT
(mils) (mils)
250T125-33 [2.500| 1.250 33 0.173 0.59 362T200-33 |3.625| 2.000 33 0.264 0.90
250T125-43 |2.500| 1.250 43 0.225 0.77 362T200-43 [ 3.625| 2.000 43 0.343 1.17
250T125-54 (2.500| 1.250 54 0.282 0.96 362T200-54 |3.625| 2.000 54 0.431 1.47
250T125-68 |2.500| 1.250 68 0.355 1.21 362T200-68 |3.625| 2.000 68 0.543 1.85
250T125-97 |2.500| 1.250 97 0.506 1.72 362T200-97 |3.625| 2.000 97 0.773 2.63
250T150-33 |2.500| 1.500 33 0.190 0.65 362T250-43 [ 3.625| 2.500 43 0.389 1.32
250T150-43 |2.500| 1.500 43 0.248 0.84 362T250-54 | 3.625| 2.500 54 0.487 1.66
250T150-54 |2.500| 1.500 54 0.311 1.06 362T250-68 |3.625| 2.500 68 0.614 2.09
250T150-68 |2.500| 1.500 68 0.391 1.33 362T250-97 [3.625| 2.500 97 0.875 2.98
250T150-97 |2.500| 1.500 97 0.557 1.90
250T200-33 |2.500| 2.000 33 0.225 0.76 400T125-33 | 4.000| 1.250 33 0.225 0.76
250T200-43 (2.500| 2.000 43 0.293 1.00 400T125-43 {4.000| 1.250 43 0.293 1.00
250T200-54 |2.500| 2.000 54 0.367 1.25 400T125-54 |4.000| 1.250 54 0.367 1.25
250T200-68 |2.500| 2.000 68 0.462 1.57 400T125-68 {4.000| 1.250 68 0.462 1.57
250T200-97 |2.500| 2.000 97 0.659 2.24 400T125-97 |4.000| 1.250 97 0.659 2.24
250T250-43 (2.500| 2.500 43 0.338 1.15 400T150-33 {4.000| 1.500 33 0.242 0.82
250T250-54 |2.500| 2.500 54 0.424 1.44 400T150-43 | 4.000| 1.500 43 0.315 1.07
250T250-68 (2.500| 2.500 68 0.534 1.82 400T150-54 {4.000| 1.500 54 0.396 1.35
250T250-97 |2.500| 2.500 97 0.761 2.59 400T150-68 |4.000| 1.500 68 0.498 1.69
400T150-97 |4.000| 1.500 97 0.710 2.4
350T125-33 |3.500| 1.250 33 0.207 0.71 400T200-33 | 4.000| 2.000 33 0.277 0.94
350T125-43 |3.500| 1.250 43 0.270 0.92 400T200-43 |4.000| 2.000 43 0.360 1.23
350T125-54 |3.500| 1.250 54 0.339 1.15 400T200-54 | 4.000| 2.000 54 0.452 1.54
350T125-68 |3.500| 1.250 68 0.427 1.45 400T200-68 |4.000| 2.000 68 0.569 1.94
350T125-97 (3.500| 1.250 97 0.608 2.07 400T200-97 | 4.000| 2.000 97 0.811 2.76
350T150-33 |3.500| 1.500 33 0.225 0.76 400T250-43 | 4.000| 2.500 43 0.405 1.38
350T150-43 (3.500| 1.500 43 0.293 1.00 400T250-54 {4.000| 2.500 54 0.509 1.73
350T150-54 |3.500| 1.500 54 0.367 1.25 400T250-68 |4.000| 2.500 68 0.641 2.18
350T150-68 |3.500| 1.500 68 0.462 1.57 400T250-97 {4.000| 2.500 97 0.913 3.1
350T150-97 |3.500| 1.500 97 0.659 2.24
350T200-33 3.500| 2.000 33 0.259 0.88 550T125-33 | 5.500| 1.250 33 0.277 0.94
350T200-43 |3.500| 2.000 43 0.338 1.15 550T125-43 [5.500| 1.250 43 0.360 1.23
350T200-54 |3.500| 2.000 54 0.424 1.44 550T125-54 [5.500| 1.250 54 0.452 1.54
350T200-68 |3.500| 2.000 68 0.534 1.82 550T125-68 [5.500| 1.250 68 0.569 1.94
350T200-97 |3.500| 2.000 97 0.761 2.59 550T125-97 [5.500| 1.250 97 0.811 2.76
350T250-43 |3.500| 2.500 43 0.383 1.30 550T150-33 [5.500| 1.500 33 0.294 1.00
350T250-54 |3.500| 2.500 54 0.480 1.63 550T150-43 |5.500| 1.500 43 0.383 1.30
350T250-68 |3.500| 2.500 68 0.605 2.06 550T150-54 [5.500| 1.500 54 0.480 1.63
350T250-97 |3.500| 2.500 97 0.862 2.93 550T150-68 | 5.500| 1.500 68 0.605 2.06
550T150-97 |5.500| 1.500 97 0.862 2.93
362T125-33 |3.625| 1.250 33 0.212 0.72 550T200-33 | 5.500| 2.000 33 0.329 1.12
362T125-43 |3.625| 1.250 43 0.276 0.94 550T200-43 |5.500| 2.000 43 0.428 1.46
362T125-54 |3.625| 1.250 54 0.346 1.18 550T200-54 |5.500| 2.000 54 0.537 1.83
362T125-68 |3.625| 1.250 68 0.436 1.48 550T200-68 |5.500| 2.000 68 0.676 2.30
362T125-97 |3.625| 1.250 97 0.621 2.1 550T200-97 [5.500| 2.000 97 0.964 3.28
362T150-33 [3.625| 1.500 33 0.229 0.78 550T250-43 |5.500| 2.500 43 0.473 1.61
362T150-43 | 3.625| 1.500 43 0.298 1.02 550T250-54 [5.500| 2.500 54 0.594 2.02
362T150-54 | 3.625| 1.500 54 0.374 1.27 550T250-68 | 5.500| 2.500 68 0.748 2.54
362T150-68 |3.625| 1.500 68 0.471 1.60 550T250-97 [5.500| 2.500 97 1.066 3.63
362T150-97 | 3.625| 1.500 97 0.672 2.29

For SI: 1 inch = 25.4 mm, 1 plf = 1.4882 kg/m
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TABLE 2—TRACKS (Continued)

vemser [ WEB' | FLANGE | pichimions | AREA | WEIGHT | yoypey | WEB | FLANGE | prciclamon: | AREA | WEIGHT
(mils) (mils)
600T125-33 | 6.000 | 1.250 33 0.294 1.00 800T250-43 | 8.000 | 2.500 43 0.586 1.99
600T125-43 | 6.000 | 1.250 43 0.383 1.30 800T250-54 | 8.000 | 2.500 54 0.735| 2.50
600T125-54 | 6.000 | 1.250 54 0.480 1.63 800T250-68 | 8.000 | 2.500 68 0.926 | 3.15
600T125-68 | 6.000 | 1.250 68 0.605 2.06 800T250-97 | 8.000 | 2.500 97 1.320 | 4.49
600T125-97 | 6.000 | 1.250 97 0.862 2.93
600T150-33 | 6.000 | 1.500 33 0.311 1.06 1000T125-43" {10.000| 1.250 43 0.563 1.92
600T150-43 | 6.000 | 1.500 43 0.405 1.38 1000T125-54 [10.000| 1.250 54 0.707 | 2.41
600T150-54 | 6.000 | 1.500 54 0.509 1.73 1000T125-68 |[10.000| 1.250 68 0.890 3.03
600T150-68 | 6.000 | 1.500 68 0.641 2.18 1000T125-97 [10.000| 1.250 97 1.269 | 4.32
600T150-97 | 6.000 | 1.500 97 0.913 3.1 1000T150-43" {10.000| 1.500 43 0.586 1.99
600T200-33 | 6.000 | 2.000 33 0.346 1.18 1000T150-54 |[10.000| 1.500 54 0.735| 2.50
600T200-43 | 6.000 | 2.000 43 0.451 1.53 1000T150-68 |10.000| 1.500 68 0.926 | 3.15
600T200-54 | 6.000 | 2.000 54 0.565 1.92 1000T150-97 [10.000| 1.500 97 1.320 | 4.49
600T200-68 | 6.000 | 2.000 68 0.712 242 1000T200-43" {10.000| 2.000 43 0.631 2.15
600T200-97 | 6.000 | 2.000 97 1.015 3.45 1000T200-54 [10.000| 2.000 54 0.792 | 2.69
600T250-43 | 6.000 | 2.500 43 0.496 1.69 1000T200-68 |10.000| 2.000 68 0.997 | 3.39
600T250-54 | 6.000 | 2.500 54 0.622 212 1000T200-97 [10.000| 2.000 97 1422 | 4.84
600T250-68 | 6.000 | 2.500 68 0.783 2.67 1000T250-43" {10.000| 2.500 43 0.676 | 2.30
600T250-97 | 6.000 | 2.500 97 1.116 3.80 1000T250-54 [10.000| 2.500 54 0.848 | 2.89
1000T250-68 |[10.000| 2.500 68 1.068 | 3.64
800T125-33"| 8.000 | 1.250 33 0.363 1.24 1000T250-97 [10.000| 2.500 97 1.523 5.18
800T125-43 | 8.000 | 1.250 43 0.473 1.61
800T125-54 | 8.000 | 1.250 54 0.594 2.02 1200T125-54" {12.000| 1.250 54 0.820 2.79
800T125-68 | 8.000 | 1.250 68 0.748 2.54 1200T125-68 [12.000| 1.250 68 1.033 | 3.51
800T125-97 | 8.000 | 1.250 97 1.066 3.63 1200T125-97 |12.000| 1.250 97 1.472 5.01
800T150-33" | 8.000 | 1.500 33 0.380 1.29 1200T150-54" |12.000| 1.500 54 0.848 | 2.89
800T150-43 | 8.000 | 1.500 43 0.496 1.69 1200T150-68 |12.000| 1.500 68 1.068 | 3.64
800T150-54 | 8.000 | 1.500 54 0.622 212 1200T150-97 [12.000| 1.500 97 1.523| 5.18
800T150-68 | 8.000 | 1.500 68 0.783 2.67 1200T200-54" {12.000| 2.000 54 0.905| 3.08
800T150-97 | 8.000 | 1.500 97 1.116 3.80 1200T200-68 |[12.000| 2.000 68 1.140 3.88
800T200-33"| 8.000 | 2.000 33 0.415 1.41 1200T200-97 |12.000| 2.000 97 1.625| 5.53
800T200-43 | 8.000 | 2.000 43 0.541 1.84 1200T250-54" |12.000| 2.500 54 0.962 3.27
800T200-54 | 8.000 | 2.000 54 0.679 2.31 1200T250-68 |[12.000| 2.500 68 1.211 412
800T200-68 | 8.000 | 2.000 68 0.854 2.9 1200T250-97 [12.000| 2.500 97 1.727 5.88
800T200-97 | 8.000 | 2.000 97 1.218 | 4.15

For SI: 1 inch = 25.4 mm, 1 plf = 1.4882 kg/m

! Web-height to thickness ratio exceeds 200. Web Stiffeners are required at all support points and concentrated loads.
Web height measured from inside face to inside face of flanges.
% See Table 3 for design thickness, minimum thickness, and inside bend radius.

TABLE 3—UNCOATED STEEL THICKNESS

THICKNESS DESIGNATION DESIGN THICKNESS MINIMUM THICKNESS' INSIDE BEND RADIUS
(mils) (in) (in) (in)
18 0.0188 0.0179 0.0843
27 0.0283 0.0269 0.0796
33 0.0346 0.0329 0.0764
43 0.0451 0.0428 0.0712
54 0.0566 0.0538 0.0849
68 0.0713 0.0677 0.1069
97 0.1017 0.0966 0.1525

For SI: 1 inch = 25.4 mm.

"Minimum thickness represents 95 percent of the design thickness and is the minimum acceptable thickness of the uncoated steel delivered to the jobsite.
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TABLE 4—C-SHAPE PROPERTIES*

GROSS® EFFECTIVE PROPERTIES? (F, = 33 ksi) EFFECTIVE PROPERTIES? (F, = 50 ksi) TORSIONAL PROPERTIES
MEMBER I Sy Ry 1, R, I S, M, | Vg Vanet L, M.q I S, M, | Vg Vanet Ly M. | Jx1000 | C, Xo m R,

@inY) | (in®) | (in (in%) (in) @in*) | @n) | (ink)| (Ib) (Ib) (in) | (in-k) | (in*) | (in®) |(ink)| (ib) (Ib) (in) | (ink) (in%) (in®) | (in (in) | (in B
250S137-33 | 0.203 | 0.163 | 1.015 | 0.052 | 0.515 | 0.203 | 0.158 | 3.11 | 975 399 | 355 | 3.10 0.079 | 0.076 |-1.141| 0.677 | 1.612 |0.499
250S137-43 | 0.261 | 0.208 | 1.010 | 0.067 | 0.511 | 0.261 | 0.205 | 4.53 | 1265 | 394 | 33.7 | 4.60 0.173 | 0.096 |-1.129 | 0.670 | 1.599 |0.501
250S137-54 | 0.318 | 0.255 | 1.004 | 0.080 | 0.504 | - — | 0318 | 0244 | 822 | 2353 | 565 | 27.1 8.36| 0337 |0.115 |-1.115| 0.663 | 1.583 |0.504
250S137-68 | 0.386 | 0.309 | 0.994 | 0.095 | 0495 | - — | 0.386 | 0308 [10.65| 2866 | 519 | 26.8 | 10.68| 0.661 | 0.138 |-1.096 | 0.653 | 1.561 |0.507
250S137-97 | 0.506 | 0.405 | 0.975 | 0.120 | 0.475 | - — | 0506 | 0.405 [14.75| 3798 | 429 | 265 | 14.74| 1.839 | 0.176 |-1.057 | 0.633 | 1.514 |0.513
250S162-33 | 0.235 | 0.188 | 1.027 | 0.087 | 0.624 | 0.235 | 0.180 | 3.55 | 975 399 | 441 | 356 0.089 | 0.146 |-1.470| 0.859 | 1.898 |0.401
250S162-43 | 0.302 | 0.242 | 1.022 | 0.111 | 0.620 | 0.302 | 0.240 | 5.22 | 1265 | 394 42 | 526 0.196 | 0.184 |-1.457 | 0.852 | 1.885 |0.402
250S162-54 | 0.370 | 0.296 | 1.016 | 0.135 | 0.613 | - — | 0370 | 0.284 | 942 | 2353 | 565 | 33.9 9.48| 0.383 | 0.223 |-1.443| 0.845 | 1.868 |0.403
250516268 | 0.450 | 0.360 | 1.007 | 0.162 | 0.605 | - — | 0450 | 0357 [12.11| 2866 | 519 | 33.7 | 12.21| 0.752 | 0.268 |-1.424 | 0.835 | 1.846 |0.405
250S162-97 | 0.596 | 0.477 | 0.989 | 0.209 | 0.586 | - — | 059 | 0477 [16.93| 3798 | 429 | 335 | 16.91| 2102 | 0.346 |-1.386| 0.815 | 1.801 |0.408
350S137-33 | 0.441 | 0.252 | 1.380 | 0.059 | 0.503 | 0.441 | 0.223 | 4.41 | 1024 | 487 | 348 | 454 0.093 | 0.153 |-1.016 | 0.621 | 1.786 |0.676
350S137-43 | 0.568 | 0.324 | 1.375 | 0.075 | 0.498 | 0.568 | 0.307 | 6.07 | 1739 | 631 347 | 6.38 0.204 | 0.193 |-1.005 | 0.615 | 1.774 |0.679
350S137-54 | 0.696 | 0.398 | 1.367 | 0.090 | 0.492 | - — | 069 | 0.366 |10.95| 3372 | 947 28 11.43| 0.398 | 0.233 [-0.991| 0.607 | 1.759 |0.683
350S137-68 | 0.849 | 0.485 | 1.357 | 0.107 | 0482 | - — | 0849 | 0472 [14.12| 4202 | 897 | 27.9 | 14.52| 0782 | 0.280 |-0.973| 0.598 | 1.738 [0.687
350S137-97 | 1.130 | 0.646 | 1.334 | 0.136 | 0.462 | - - - - — | 1130 | 0629 | 22.9 | 5704 | 775 | 279 | 19.34| 2189 | 0.361 |-0.935| 0.579 | 1.693 |0.695
350S162-33 | 0.508 | 0.290 | 1.404 | 0.098 | 0.617 | 0.508 | 0.257 | 5.08 | 1024 | 487 | 42.8 | 5.21 0.103 | 0.277 |-1.324 | 0.796 | 2.026 |0.573
3505162-43 | 0.654 | 0.374 | 1.400 | 0.125 | 0.612 | 0.654 | 0.357 | 7.05 | 1739 | 631 | 42.6 | 7.31 0.227 | 0.350 |-1.312| 0.789 | 2.014 |0.575
350S162-54 | 0.804 | 0.460 | 1.392 | 0.152 | 0.606 | - - - - — | 0804 | 0426 [12.74| 3372 | 947 | 345 | 13.06| 0443 | 0426 |-1.298|0.782 | 1.998 |0.578
3505162-68 | 0.985 | 0.563 | 1.383 | 0.184 | 0.597 | - — | 0985|0549 [16.44 | 4202 | 897 | 345 | 16.86| 0872 | 0.514 [-1.280| 0.772 | 1.977 |0.581
350S162-97 | 1.320 | 0.754 | 1.362 | 0.238 | 0.578 | - — | 1320|0738 |26.18 | 5704 | 775 | 34.7 | 22.57| 2452 | 0.672 |-1.242|0.752 | 1.932 |0.587
362S137-33 | 0.479 | 0.264 | 1.424 | 0.059 | 0.501 | 0.479 | 0.232 | 459 | 1024 | 521 347 | 472 0.094 | 0.165 |-1.003 | 0.615 | 1.813 |0.694
362S137-43 | 0.616 | 0.340 | 1.419 | 0.075 | 0.497 | 0.616 | 0.320 | 6.32 | 1739 | 676 | 34.6 | 6.65 0.207 | 0.208 |-0.991 | 0.608 | 1.801 |0.697
3625137-54 | 0.756 | 0.417 | 1.411 | 0.091 | 0.490 | - — | 0756 | 0.381 [11.42| 3372 | 1016 | 27.9 | 11.91| 0405 | 0.251 |-0.978| 0.601 | 1.785 |0.700
3625137-68 | 0.922 | 0.509 | 1.401 | 0.109 | 0.480 | - — | 0922|0493 [14.77| 4370 | 1004 | 27.8 | 15.24| 0797 | 0.302 |-0.959 | 0.592 | 1.764 [0.704
3625137-97 | 1.229 | 0.678 | 1.377 | 0.137 | 0.460 | - — | 1229 | 0662 | 241 | 5943 | 875 | 27.8 | 20.30| 2233 | 0.390 |-0.922|0.573 | 1.720 |0.713
3625162-33 | 0.551 | 0.304 | 1.450 | 0.099 | 0.616 | 0.551 | 0.268 | 529 | 1024 | 521 | 42.6 | 543 0.105 | 0.297 |-1.308 | 0.789 | 2.048 |0.592
362516243 | 0.710 | 0.392 | 1.445 | 0.127 | 0.611 | 0.710 | 0.372 | 7.34 | 1739 | 676 | 425 | 7.63 0.230 | 0.376 |-1.297 | 0.782 | 2.036 |0.594
362S162-54 | 0.873 | 0.481 | 1.438 | 0.154 | 0.604 | - — | 0873 | 0444 [13.28| 3372 | 1016 | 34.4 | 13.58| 0.451 | 0.457 |-1.283|0.774 | 2.020 |0.597
3625162-68 | 1.069 | 0.590 | 1.429 | 0.186 | 0.596 | -- — | 1.069 | 0574 [17.18 | 4370 | 1004 | 34.3 | 17.66] 0.887 | 0.552 |-1.264| 0.765 | 1.998 |0.600
3625162-97 | 1.435 | 0.792 | 1.408 | 0.241 | 0577 | - — | 1435|0776 |27.52| 5943 | 875 | 345 | 23.71| 2496 | 0.723 |-1.226 | 0.745 | 1.954 |0.606

For SI: 1 inch = 25.4 mm; 1 inch® = 1.64x10% 1 inch* = 4.15x10° mm*; 1 inch® = 2.69x10® mm®; 1 Ib/lin ft = 14.5939 N/m; 1 kip-in = 112.99 N-m; 1 ksl = 6.89 Mpa; 1 Ib = 4.45 N.
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TABLE 4—C-SHAPE

PROPERTIES* (Continued)

GROSS® EFFECTIVE PROPERTIES? (F, = 33 ksi) EFFECTIVE PROPERTIES? (F, = 50 ksi) TORSIONAL PROPERTIES

MEMBER I Sy R« Iy Ry I Sy M, | Vi Vanet Ly Maq I Sy M, | Va Vanet Ly M. | Jx1000 | C, X, m R,

(in*) | (in®) | (n) | (n*) | (in) (in*) | (in®) |(in-k)| (Ib) (Ib) (in) | (in-k) | (in* | (in®) |(in-k)| (lb) (Ib) (in) | (ink (in%) (in°) | (in) | (in) | (in B
3625200-33 | 0.648 | 0.358 | 1.478 | 0.177 | 0.772 | 0.647 | 0.294 | 5.81 | 1024 | 521 535 | 6.19 - - 0.118 | 0.577 |-1.741| 1.030 | 2.411 |0.478
3625200-43 | 0.836 | 0.461 | 1.474 | 0.227 | 0.767 | 0.836 | 0.427 | 843 | 1739 | 676 | 53.5 | 8.70 0.261 | 0.734 |-1.729| 1.024 | 2.398 |0.480
3625200-54 | 1.030 | 0.568 | 1.467 | 0.277 | 0.761 — | 1.030 | 049 |14.66| 3372 | 1016 | 43.3 | 1546 | 0511 | 0.896 |-1.715| 1.016 | 2.382 |0.482
3625200-68 | 1.265 | 0.698 | 1.458 | 0.337 | 0.753 - - 1.265 | 0.666 | 19.95| 4370 | 1004 | 43.4 | 20.51 1.008 | 1.089 |-1.696 | 1.006 | 2.360 |0.484
362520097 | 1.711 | 0.944 | 1.440 | 0.446 | 0.735 — | 1711 | 0.928 |32.03| 5943 | 875 | 43.7 | 2826 | 2.847 | 1.441 |-1.658|0.986 | 2.315 |0.487
3625250-43 | 0.980 | 0.541 | 1.510 | 0.385 | 0.946 | 0.980 | 0.449 | 8.88 | 1739 | 676 | 64.1 | 9.36 0.292 | 1.230 |-2.199 | 1.277 | 2.830 |0.396
3625250-54 | 1.210 | 0.668 | 1.504 | 0.473 | 0.940 — | 1205|0514 | 15.4 | 3372 | 1016 52 | 16.55 | 0571 | 1.506 |-2.184 | 1.269 | 2.813 |0.397
3625250-68 | 1.490 | 0.822 | 1.496 | 0.578 | 0.931 — | 1.490 | 0.689 | 20.63 | 4370 | 1004 52 | 2216 | 1.129 | 1.837 |-2.165] 1.259 | 2.791 |0.398
362525097 | 2.027 | 1.118 | 1.478 | 0.772 | 0.912 — | 2027 | 1.046 |35.17 | 5943 | 875 | 525 | 33.47 | 3.197 | 2.452 |-2.126 | 1.239 | 2.746 |0.400
362S5300-54 | 1.422 | 0.785 | 1.515 | 0.822 | 1.151 — | 1.386 | 0.628 |18.81| 3372 | 1016 | 66.6 | 19.02 | 0662 | 3.237 |-2.860 | 1.640 | 3.435 |0.307
3625300-68 | 1.756 | 0.969 | 1.507 | 1.010 | 1.143 - - 1.756 | 0.812 |24.31| 4370 | 1004 | 66.7 | 25.48 | 1.310 | 3.965 |-2.841| 1.630 | 3.413 |0.307
3625300-97 | 2.400 | 1.324 | 1.491 | 1.368 | 1.126 — | 2400 | 1.259 |37.68| 5943 | 875 | 67.3 | 3869 | 3.723 | 5337 |-2.803| 1.610 | 3.369 |0.307
400S137-33 | 0.603 | 0.301 | 1.556 | 0.061 | 0.496 | 0.603 | 0.259 | 5.12 | 976 595 | 345 | 5.28 - - 0.099 | 0.204 [-0.965| 0.597 | 1.897 |0.741
400S137-43 | 0.776 | 0.388 | 1.551 | 0.078 | 0.491 | 0.776 | 0.359 | 7.09 | 1739 | 810 | 34.4 | 7.47 0.219 | 0.257 [-0.954 | 0.591 | 1.885 |0.744
400S137-54 | 0.953 | 0.477 | 1.542 | 0.094 | 0.484 — | 0953 | 0428 |12.82| 3372 | 1223 | 27.7 | 1339 | 0428 | 0.311 |-0.940 | 0.583 | 1.870 |0.747
400813768 | 1.165 | 0.582 | 1.531 | 0.112 | 0.475 — | 1.165 | 0558 | 16.7 | 4871 | 1356 | 27.6 | 17.43 | 0.842 | 0.375 |-0.922 | 0.574 | 1.849 |0.751
400813797 | 1.557 | 0.779 | 1.507 | 0.142 | 0.454 — | 1557 | 0.764 |27.81| 6658 | 1207 | 27.5 | 23.32 | 2.365 | 0.486 |-0.885 | 0.555 | 1.806 |0.760
400S162-33 | 0.692 | 0.346 | 1.586 | 0.103 | 0.611 | 0.692 | 0.299 | 591 | 976 595 | 42.3 | 6.06 0.110 | 0.363 |-1.263| 0.768 | 2.118 |0.644
400S162-43 | 0.892 | 0.446 | 1.581 | 0.131 | 0.606 | 0.892 | 0417 | 823 | 1739 | 810 | 422 | 854 0.242 | 0.460 |-1.252| 0.761 | 2.106 |0.647
400S162-54 | 1.098 | 0.549 | 1.574 | 0.159 | 0.600 — | 1.098 | 0498 | 14.9 | 3372 | 1223 | 341 | 1525 | 0473 | 0.560 |-1.238 | 0.754 | 2.090 |0.649
400S162-68 | 1.346 | 0.673 | 1.564 | 0.192 | 0.591 — | 1.346 | 0.648 | 19.41| 4871 | 1356 34 | 2015 | 0933 | 0.677 |-1.220| 0.745 | 2.069 |0.653
400S162-97 | 1.812 | 0.906 | 1.542 | 0.249 | 0.572 — | 1.812 | 0.892 |31.64 | 6658 | 1207 34 | 2713 | 2628 | 0.889 [-1.182] 0.725 | 2.025 |0.659
400S200-33 | 0.812 | 0.406 | 1.619 | 0.183 | 0.769 | 0.812 | 0.328 | 6.49 | 976 595 | 53.1 | 6.90 - - 0.124 | 0.697 |-1.688 | 1.007 | 2.462 |0.530
400S200-43 | 1.047 | 0.524 | 1615 | 0.235 | 0.764 | 1.047 | 0478 | 9.45 | 1739 | 810 53 | 9.74 0.272 | 0.886 |-1.676| 1.000 | 2.449 |0.532
400S200-54 | 1.292 | 0.646 | 1.608 | 0.287 | 0.758 — | 1292 | 0549 |16.43 | 3372 | 1223 | 42.9 | 17.31 0.534 | 1.083 |-1.662| 0.993 | 2.433 |0.534
400S200-68 | 1.589 | 0.795 | 1.599 | 0.349 | 0.750 — | 1.589 | 0.751 |22.48 | 4871 | 1356 | 42.9 | 23.05 | 1.054 | 1.318 |-1.643 | 0.983 | 2.412 |0.536
400S200-97 | 2.155 | 1.077 | 1.579 | 0.462 | 0.731 — | 2155 | 1.063 | 36.68 | 6658 | 1207 | 43 | 3225 | 2978 | 1.749 |-1.605 | 0.963 | 2.368 |0.540
400S250-43 | 1.224 | 0.612 | 1.655 | 0.399 | 0.945 | 1.224 | 0503 | 9.93 | 1739 | 810 | 63.7 | 1042 | - 0.303 | 1.486 |-2.139| 1.252 | 2.864 |0.443
400S250-54 | 1.512 | 0.756 | 1.649 | 0.490 | 0.938 — | 1506 | 0.576 |17.24 | 3372 | 1223 | 51.6 | 18.42 | 0594 | 1.821 |-2.124 | 1.244 | 2.848 |0.444
400S250-68 | 1.864 | 0.932 | 1.640 | 0.599 | 0.929 — | 1.864 | 0.775 |23.19| 4871 | 1356 | 51.6 | 24.76 | 1.174 | 2.225 |-2.105| 1.235 | 2.826 |0.445
400S8250-97 | 2.541 | 1.271 | 1.622 | 0.801 | 0.911 — | 2541 | 1.191 |40.06 | 6658 | 1207 | 51.9 | 38.05 | 3.329 | 2.978 |-2.066 | 1.214 | 2.780 |0.448
400S300-54 | 1.776 | 0.888 | 1.664 | 0.852 | 1.153 — | 1734 | 0705 |21.11| 3372 | 1223 | 65.7 | 21.12 | 0.685 | 3.819 |-2.792| 1.613 | 3.449 |0.345
400S300-68 | 2.195 | 1.098 | 1.657 | 1.048 | 1.145 - - 2195 | 0.913 |27.33 | 4871 | 1356 | 65.8 | 28.36 | 1.356 | 4.683 |-2.774| 1.603 | 3.428 |0.345
400S300-97 | 3.007 | 1.504 | 1.640 | 1.420 | 1.127 — | 3007 | 143 |42.81| 6658 | 1207 | 66.2 | 44.72 | 3.855 | 6.317 |-2.735| 1.583 | 3.383 |0.346

For SI: 1 inch = 25.4 mm; 1 inch® = 1.64x10% 1 inch* = 4.15x10°

mm?*; 1 inch® = 2.69x10® mm®; 1 Ib/lin ft = 14.5939 N/m; 1 kip-in = 112.99 N-m; 1 ksl = 6.89 Mpa; 1 Ib = 4.45 N.
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TABLE 4—C-SHAPE PROPERTIES* (Continued)
GROSS® EFFECTIVE PROPERTIES? (F, = 33 ksi) EFFECTIVE PROPERTIES? (F, = 50 ksi) TORSIONAL PROPERTIES
MEMBER I Sy Ry Iy Ry I Sy M, | Vg Vanet Ly Maq I Sy M, | Vg Vanet Ly M. | Jx1000 | C, Xo m R,

(in*) | (in®) | (in) | (in% (in) | (in*) | (in®) | (in-k) | (Ib) (Ib) (in) | (in-k) | (in*) | (in®) |(ink)| (b (Ib) (in) | (ink (in%) (in°) | (in) | (in) | (in B
550S137-33 | 1.283 | 0.467 | 2.064 | 0.067 | 0.472 | 1.283 | 0.453 | 8.95 | 699 699 | 33.7 | 7.49 - - - - 0.120 | 0.411 |-0.841| 0.536 | 2.278 |0.864
550S137-43 | 1.655 | 0.602 | 2.059 | 0.085 | 0.467 | 1.655 | 0.592 | 13.08 | 1550 | 1199 | 31.7 | 11.61 | - 0.265 | 0.520 |-0.830 | 0.530 | 2.268 |0.866
550S137-54 | 2.039 | 0.741 | 2.049 | 0.103 | 0.460 | - — | 2039 | 0714 [24.03| 3093 | 1881 | 255 | 20.86 | 0519 | 0.632 |-0.817 | 0.523 | 2.254 |0.868
550S137-68 | 2.503 | 0.910 | 2.036 | 0.123 | 0.451 - - - — | 2503 | 0.909 [31.42| 5350 | 2532 | 249 | 28.87 | 1.023 | 0.764 |-0.801 | 0.514 | 2.234 |0.871
5505137-97 | 3.380 | 1.229 | 2.008 | 0.155 | 0.430 | -- — | 3380 | 1.229 [44.72| 9518 | 3026 | 23.8 | 46.64 | 2.891 | 0.997 |-0.766 | 0.497 | 2.192 |0.878
550S162-33 | 1.458 | 0.530 | 2.112 | 0.113 | 0.589 | 1.458 | 0.512 | 10.11 | 699 699 | 41.4 | 8.62 0.130 | 0.713 |-1.114 | 0.697 | 2.459 |0.795
550S162-43 | 1.883 | 0.685 | 2.107 | 0.145 | 0.584 | 1.883 | 0.681 | 14.79 | 1550 | 1199 | 39.2 | 13.14 | - 0.288 | 0.905 |-1.103 | 0.691 | 2.448 (0.797
550S162-54 | 2.324 | 0.845 | 2.098 | 0.176 | 0.577 | - — | 2324|0811 [26.86| 3093 | 1881 | 31.6 | 23.51 0.564 | 1.105 |-1.090 | 0.684 | 2.434 [0.800
5505162-68 | 2.861 | 1.040 | 2.086 | 0.212 | 0.568 | -- — | 2861 | 1.031 [34.94| 5350 | 2532 | 31.1 | 3226 | 1.114 | 1.342 |-1.072| 0.675 | 2.414 |0.803
550S162-97 | 3.886 | 1.413 | 2.061 | 0.276 | 0.549 | - — | 3886 | 1.413 [50.13 | 9518 | 3026 30 | 5155 | 3.154 | 1.775 |-1.037 | 0.656 | 2.372 |0.809
600S137-33 | 1.582 | 0.527 | 2.229 | 0.069 | 0.464 | 1.548 | 0.455 | 8.98 | 638 638 | 335 | 8.72 0.127 | 0.500 |-0.807 | 0.519 | 2.416 0.889
600S137-43 | 2.042 | 0.681 | 2.223 | 0.087 | 0.459 | 2.041 | 0.645 | 12.74 | 1416 | 1240 | 33.2 | 11.83 | - 0.280 | 0.633 |-0.796 | 0.513 | 2.406 |0.890
600S137-54 | 2.518 | 0.839 | 2.213 | 0.105 | 0.452 | - - - - — | 2518 | 0.777 [23.26 | 2823 | 1947 | 268 | 21.24 | 0549 | 0.769 |-0.784 | 0.506 | 2.391 |0.893
600S137-68 | 3.094 | 1.031 | 2.200 | 0.125 | 0.443 | - — | 3.094 | 1.03 [30.84| 5350 | 2879 | 26.5 | 28.87 | 1.084 | 0.930 |-0.768 | 0.497 | 2.371 |0.895
600S137-97 | 4.188 | 1.396 | 2.170 | 0.159 | 0.422 | - — | 4188 | 1.396 | 50.8 | 10472 | 3805 | 23.6 | 50.82 | 3.066 | 1.216 |-0.734 | 0.480 | 2.330 |0.901
600S162-33 | 1.793 | 0.598 | 2.282 | 0.116 | 0.581 | 1.793 | 0.577 | 11.41 | 638 638 | 41.1 | 948 0.137 | 0.861 |-1.072 | 0.677 | 2.587 |0.828
600S162-43 | 2.316 | 0.772 | 2.276 | 0.148 | 0.576 | 2.316 | 0.767 | 16.68 | 1416 | 1240 39 | 1447 | — 0.303 | 1.095 |-1.062 | 0.670 | 2.577 [0.830
600S162-54 | 2.860 | 0.953 | 2.267 | 0.180 | 0.570 | - — | 2860 | 0.916 [30.33 | 2823 | 1947 | 31.4 | 25.90 | 0594 | 1.337 |-1.049 | 0.663 | 2.562 |0.832
600S162-68 | 3.525 | 1.175 | 2.255 | 0.218 | 0.560 | - — | 3525 | 1.164 [39.47| 5350 | 2879 | 30.8 | 35.69 | 1.174 | 1.626 |-1.032| 0.655 | 2.543 |0.835
600S162-97 | 4.797 | 1.599 | 2.229 | 0.283 | 0.541 — | 4797 | 1599 [56.73 | 10472 | 3805 | 29.8 | 56.68 | 3.329 | 2.153 |-0.997 | 0.636 | 2.501 |0.841
600S200-33 | 2.075 | 0.692 | 2.340 | 0.209 | 0.743 | 2.058 | 0.621 | 12.28 | 638 638 | 51.6 | 10.76 | -- 0.151 | 1.593 |-1.457 | 0.901 | 2.855 |0.740
600S200-43 | 2.683 | 0.894 | 2.335 | 0.268 | 0.739 | 2.683 | 0.873 | 17.24 | 1416 | 1240 | 515 | 1538 | - 0.334 | 2.033 |-1.446 | 0.894 | 2.844 (0.742
600S200-54 | 3.319 | 1.106 | 2.327 | 0.328 | 0.732 | - - - - — | 3319 | 1.015 | 30.4 | 2823 | 1947 | 416 | 27.37 | 0655 | 2.493 |-1.432|0.887 | 2.829 |0.744
600S200-68 | 4.101 | 1.367 | 2.316 | 0.400 | 0.723 | - — | 4101 | 1.317 [43.71| 5350 | 2879 | 39.3 | 39.69 | 1.295 | 3.047 |-1.415| 0.878 | 2.809 |0.746
600S200-97 | 5.612 | 1.871 | 2.293 | 0.530 | 0.705 | - — | 5612 | 1.871 [64.53 10472 | 3805 | 38.3 | 63.66 | 3.679 | 4.080 |-1.378| 0.859 | 2.767 |0.752
600S250-43 | 3.082 | 1.027 | 2.396 | 0.458 | 0.923 | 3.082 | 0.918 | 18.14 | 1416 | 1240 | 624 | 1621 | - 0.364 | 3.411 |-1.874| 1.136 | 3.179 |0.652
600S250-54 | 3.819 | 1.273 | 2.388 | 0.562 | 0.917 | - — | 3766 | 1.069 | 32 | 2823 | 1947 | 50.5 | 28.72 | 0.715 | 4.194 |-1.860 | 1.129 | 3.163 |0.654
600S250-68 | 4.727 | 1.576 | 2.378 | 0.688 | 0.908 | - — | 4723 | 1.386 [41.49| 5350 | 2879 | 50.4 | 39.08 | 1.416 | 5145 |-1.842| 1.119 | 3.142 |0.656
600S250-97 | 6.496 | 2.165 | 2.357 | 0.923 | 0.889 | - — | 6496 | 2.063 [69.38 | 10472 | 3805 | 47.3 | 66.82 | 4.030 | 6.947 |-1.803 | 1.100 | 3.098 |0.661
600S300-54 | 4.462 | 1.487 | 2.432 | 0.986 | 1.143 | — — | 4332|1277 [38.23| 2823 | 1947 | 59.1 | 29.62 | 0.806 | 8.115 |-2.483| 1.481 | 3.659 |0.539
600S300-68 | 5534 | 1.845 | 2.423 | 1.214 | 1135 | - — | 5534 | 161 | 482 | 5350 | 2879 59 | 40.53 | 1.597 | 9.992 |-2.465| 1.471 | 3.638 |0.541
600S300-97 | 7.639 | 2.546 | 2.404 | 1.649 | 1.117 | - — | 7639 | 2.442 [ 73.11 | 10472 | 3805 | 58.8 | 64.67 | 4.556 |13.587|-2.427 | 1.451 | 3.594 |0.544
800S137-33" | 3.198 | 0.799 | 2.873 | 0.073 | 0.435 | 2.998 | 0.622 | 12.30 | 474 474 | 325 | 1071 | - 0.155 | 0.957 |-0.696 | 0.460 | 2.987 [0.946
800S137-43 | 4.134 | 1.033 | 2.866 | 0.093 | 0.430 | 4.001 | 0.896 | 17.70 | 1051 | 1051 | 322 | 1576 | - 0.341 | 1.214 |-0.687 | 0.454 | 2.978 |0.947
800S137-54 | 5110 | 1.277 | 2.855 | 0.112 | 0.423 | - - - - — | 4974 | 1.083 [32.42| 2091 | 2091 | 259 | 28.46 | 0670 | 1.478 |-0.676 | 0.448 | 2.964 |0.948
800S137-68 | 6.303 | 1.576 | 2.839 | 0.134 | 0.414 | - — | 6.285 | 1.468 |43.96 | 4221 | 3367 | 25.6 | 39.61 1325 | 1.789 [-0.661| 0.440 | 2.944 |0.950
800S137-97 | 8.597 | 2.149 | 2.805 | 0.169 | 0.394 | - — | 8597 | 2.149 |64.35| 10885 | 5938 25 | 63.90 | 3.767 | 2.349 |-0.630 | 0.423 | 2.902 |0.953

For SI: 1 inch = 25.4 mm; 1 inch® = 1.64x10% 1 inch* = 4.15x10°

mm*; 1 inch® = 2.69x10% mm®; 1 Ib/lin ft = 14.5939 N/m; 1 kip-in = 112.99 N-m; 1 ksl = 6.89 Mpa; 1 Ib = 4.45 N.
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TABLE 4—C-SHAPE PROPERTIES* (Continued)

GROSS® EFFECTIVE PROPERTIES? (F, = 33 ksi) EFFECTIVE PROPERTIES? (F, = 50 ksi) TORSIONAL PROPERTIES

MEMBER I Sy R« ly Ry I Sy M. | Vag | Vanet | Lu | Mag I Sy M, Vag | Vanet | Lu M. | Jx1000 | C, X, m R,

(in*) | (in) | (in) | (in*) | (in) (in%) (in®) | (in-k) | (Ib) | (Ib) | (in) | (in-k (in%) (in°) | (in-k) | (b (Ib) | (in) | (in-k (in%) (in) (in) (in) | (in) B
800S162-33' | 3.582 | 0.896 | 2.943 | 0.125 | 0.550 | 3.384 | 0.710 | 14.03 | 474 | 474 | 40.1 | 12.61 - - - - - 0.165 | 1.630 | -0.936 | 0.607 | 3.137 | 0.911
800S162-43 | 4.633 | 1.158 | 2.937 | 0.160 | 0.546 | 4.500 | 1.019 | 20.14 | 1051 | 1051 | 39.9 | 18.33 0.364 | 2.076 |-0.926 | 0.601 | 3.128 | 0.912
800S162-54 | 5736 | 1.434 | 2.927 | 0.194 | 0.539 5600 | 1.229 | 36.79 | 2091 |2091 |32.1| 32.81 | 0.715 | 2.539 |-0.914 | 0.594 | 3.113 | 0.914
800516268 | 7.089 | 1.772 | 2.913 | 0.235 | 0.530 - U (U [ - 7.070 | 1.663 | 49.8 | 4221 |3367 |31.9| 45.09 | 1.416 | 3.093 |-0.899 | 0.586 | 3.094 | 0.916
800S162-97 | 9.713 | 2.428 | 2.883 | 0.305 | 0.510 9.713 | 2428 | 72.7 | 10885 | 5938 | 31.4| 71.91 | 4.030 | 4.114 |-0.866 | 0.568 | 3.053 | 0.919
800S200-33' | 4.096 | 1.024 | 3.023 | 0.227 | 0.712 | 4.096 | 0.816 | 16.12 | 474 | 474 |50.5 | 14.52 0.179 | 2.971 |-1.288 | 0.817 | 3.363 | 0.853
800S200-43 | 5.302 | 1.325 | 3.018 [ 0.292 | 0.708 | 5.302 | 1.293 | 25.54 | 1051 | 1051 | 50.4 | 20.98 0.395 | 3.797 | -1.277 | 0.811 | 3.353 | 0.855
800S200-54 | 6.573 | 1.643 | 3.009 | 0.357 | 0.701 6.573 | 1.499 | 44.87 | 2091 |2091 |40.7 | 37.39 | 0.775 | 4.663 |-1.265 | 0.804 | 3.338 | 0.856
800S200-68 | 8.140 | 2.035 | 2.996 | 0.435 | 0.692 8.140 | 1.964 | 65.21 | 4221 | 3367 | 38.4| 54.62 | 1537 | 5712 |-1.248 | 0.796 | 3.319 | 0.859
800S200-97 | 11.203 | 2.801 | 2.969 | 0.576 | 0.673 | = | = | - | 11.203 | 2.801 | 96.63 | 10885 | 5938 | 37.2 | 89.69 | 4.381 | 7.684 |-1.214 | 0.777 | 3.278 | 0.863
800S250-43 | 6.015 | 1.504 | 3.097 | 0.500 | 0.893 | 6.015 | 1.313 | 25.95 | 1051 | 1051 | 61.5 | 22.08 - - - - - 0.425 | 6.374 | -1.675 | 1.043 | 3.632 | 0.787
800S250-54 | 7.465 | 1.866 | 3.088 | 0.614 | 0.886 7.378 | 1.525 | 4566 | 2091 | 2091 |49.8| 39.10 | 0.836 | 7.850 |-1.661 | 1.036 | 3.617 | 0.789
800S250-68 | 9.261 | 2.315 | 3.077 | 0.752 | 0.877 9.240 | 2.059 | 61.65 | 4221 | 3367 |49.6 | 53.69 | 1.658 | 9.652 | -1.644 | 1.027 | 3.597 | 0.791
800S250-97 | 12.789 | 3.197 | 3.053 | 1.009 | 0.857 - | = | = | -~ | 12789 | 3.054 | 102.7 | 10885 | 5938 | 46.4 | 93.51 | 4.731 | 13.091 | -1.607 | 1.008 | 3.555 | 0.796
800S300-54 | 8.657 |2.164 | 3.159 | 1.085 | 1.118 8.443 | 1.826 | 54.66 | 2091 |2091 |58.6 | 40.22 | 0.927 | 14.642 | -2.244 | 1.372 | 4.033 | 0.690
800S300-68 | 10.758 | 2.690 | 3.149 | 1.336 | 1.110 | = | = | -~ | 10758 | 2.371 | 70.98 | 4221 | 3367 |58.4 | 55.46 | 1.839 | 18.066 | -2.226 | 1.363 | 4.012 | 0.692
800S300-97 | 14.913 | 3.728 | 3.127 | 1.817 | 1.092 | = | = | - | 14913 | 3576 | 107.05 | 10885 | 5938 | 58.1 | 89.89 | 5.257 | 24.677 | -2.188 | 1.343 | 3.970 | 0.696
1000S162-43' | 8.025 | 1.605 | 3.577 | 0.168 | 0.518 | 7.523 | 1.302 | 25.74 | 836 | 836 |38.8 | 22.47 0.425 | 3.430 | -0.823 | 0.545 | 3.707 | 0.951
1000S162-54 | 9.950 | 1.990 | 3.565 | 0.204 | 0.511 9.391 | 1.572 | 47.07 | 1661 | 1661 | 31.3 | 40.37 | 0.836 | 4.198 | -0.812 | 0.538 | 3.692 | 0.952
1000S162-68 | 12.325 | 2.465 | 3.550 | 0.246 | 0.502 | | = | -~ | 11978 | 2154 | 64.51 | 3345 [ 3345 | 31 | 56.37 | 1.658 | 5121 |-0.798 | 0.531 | 3.673 | 0.953
1000S162-97 | 16.967 | 3.393 | 3.516 | 0.320 | 0.483 - | =~ | = | - | 16.967 | 3.269 | 97.80 | 9864 | 7177 | 30.4 | 92.57 | 4.731 | 6.827 |-0.768 | 0.514 | 3.631 | 0.955
1000S200-43' | 9.085 | 1.817 | 3.676 | 0.309 | 0.677 | 8.602 | 1.470 |29.05 | 836 | 836 |49.3 | 26.15 - - - - - 0.456 | 6.236 | -1.147 | 0.743 | 3.910 | 0.914
1000S200-54 | 11.278 | 2.256 | 3.666 | 0.378 | 0.671 - | =~ | = | - | 10769 | 1.705 | 51.05 | 1661 | 1661 | 39.8 | 46.64 | 0.896 | 7.665 |-1.135 | 0.737 | 3.896 | 0.915
1000S200-68 | 13.994 | 2.799 | 3.652 | 0.460 | 0.662 — | = | = | - | 13665 | 242 | 72.46 | 3345 |3345|39.6 | 64.50 | 1.779 | 9.401 |-1.120 | 0.729 | 3.876 | 0.917
1000S200-97 | 19.336 | 3.867 | 3.622 | 0.609 | 0.643 — | | = | -~ |19336 | 3741 | 112 | 9864 | 7177 | 39 | 104.74 | 5.082 | 12.679 | -1.088 | 0.711 | 3.836 | 0.920
1000S250-43" | 10.203 | 2.041 | 3.771 | 0.531 | 0.860 | 10.203 | 1.617 | 31.95 | 836 | 836 |60.7 | 27.68 0.486 | 10.481 | -1.518 | 0.965 | 4.155 | 0.867
1000S250-54 | 12.677 | 2.535 | 3.762 | 0.653 | 0.854 - | = | = | - | 12660 | 1.879 | 56.26 | 1661 | 1661 | 49.1 | 49.20 | 0.957 | 12.922 | -1.505 | 0.958 | 4.140 | 0.868
1000S250-68 | 15.751 | 3.150 | 3.749 | 0.799 | 0.844 | = | = | -~ | 15741 | 2.768 | 82.89 | 3345 | 3345|488 | 68.09 | 1.899 | 15.909 | -1.488 | 0.950 | 4.121 | 0.870
1000S250-97 | 21.827 | 4.365 | 3.722 | 1.072 | 0.825 - | =~ | = | -~ | 21.827 | 4181 | 140.63 | 9864 | 7177 | 45.6 | 120.08 | 5.433 | 21.632 | -1.454 | 0.932 | 4.080 | 0.873
1000S300-54 | 14.587 | 2.917 | 3.856 | 1.161 | 1.088 — | = | = | -~ | 14360 | 2.262 | 67.74 | 1661 | 1661 | 58.1 | 50.69 | 1.047 | 23.644 | -2.051 | 1.280 | 4.502 | 0.792
1000S300-68 | 18.153 | 3.631 | 3.845 | 1.430 | 1.079 — | =~ | = | - | 18153 | 3.153 | 94.41 | 3345 | 3345 |57.8 | 70.10 | 2.081 |29.210 | -2.034 | 1.271 | 4.482 | 0.794
1000S300-97 | 25.237 | 5.047 | 3.821 | 1.945 | 1.061 - — | =~ | = | -~ | 25237 | 4.847 | 145.13 | 9864 | 7177 | 57.4 | 115.62 | 5.959 | 40.007 | -1.998 | 1.253 | 4.441 | 0.798

For SI: 1 inch = 25.4 mm; 1 inch® = 1.64x10% 1 inch* = 4.15x10° mm*; 1 inch® = 2.69x10% mm®; 1 Ib/lin ft = 14.5939 N/m; 1 kip-in = 112.99 N-m; 1 ksl = 6.89 Mpa; 1 Ib = 4.45 N.
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TABLE 4—C-SHAPE PROPERTIES*® (Continued)

GROSS® EFFECTIVE PROPERTIES? (F, = 33 ksi) EFFECTIVE PROPERTIES? (F, = 50 ksi) TORSIONAL PROPERTIES

MEMBER I Sy Ry Iy Ry I Sy M, | Vag | Vanet | Lu Maq I Sy M, Vag | Vanet | Lu M. | Jx1000 | C, Xo m R, T

@in*) | @n®) | (in) | (in*) | (in) (in%) (in®) | (ink) | (1Ib) | (Ib) | (in) | (in-k) (in%) (in®) | (in-k) | (Ib) | (b) | (in) | (ink (in%) (in) (in) (in) | (in B
1200S162-54" | 15.730 | 2.622 | 4.190 | 0.212 | 0.486 - - S [ 14298 | 1.914 | 57.31 [ 1377 | 1377 | 30.5 | 46.77 | 0.957 | 6.340 | -0.732 | 0.493 | 4.281 | 0.971
1200S162-68 | 19.518 | 3.253 | 4.173 | 0.255 | 0.477 18.390 | 2.645 | 79.19 | 2771|2771 [30.2| 66.08 | 1.899 | 7.739 | -0.719 | 0.485 | 4.261 | 0.972
1200S162-97 | 26.966 | 4.494 | 4.137 | 0.331 | 0.459 26.735 | 4.091 | 122.49 | 8147 | 7411 | 295 | 111.39 | 5433 | 10.331 | -0.691 | 0.470 | 4.219 | 0.973
1200S200-54" | 17.662 | 2.944 | 4.306 | 0.393 | 0.643 - - - -] - 16.334 | 2.073 | 62.07 | 1377|1377 | 39 | 54.76 | 1.017 | 11.550 | -1.032 | 0.681 | 4.474 | 0.947
1200S200-68 | 21.947 | 3.658 | 4.291 | 0.479 | 0.634 20.864 | 2.963 | 88.71 | 2771 | 2771 | 38.7 | 76.57 | 2.020 | 14.176 | -1.017 | 0.673 | 4.455 | 0.948
1200S200-97 | 30.417 | 5.069 | 4.258 | 0.635 | 0.615 30.175 | 4.66 | 139.51 | 8147 | 7411 | 38.1 | 126.88 | 5.783 | 19.150 | -0.987 | 0.656 | 4.414 | 0.950
1200S250-54" | 19.681 | 3.280 | 4.416 | 0.683 | 0.823 18.433 | 2.149 | 64.34 | 1377 | 1377 | 48.3 | 58.41 | 1.078 | 19.505 | -1.378 | 0.892 | 4.699 | 0.914
1200S250-68 | 24.484 | 4.081 | 4.402 | 0.836 | 0.813 23.575 | 3.007 | 90.04 | 2771|2771 | 48.1 | 81.58 | 2.141 | 24.034 | -1.362 | 0.884 | 4.679 | 0.915
1200S250-97 | 34.016 | 5.669 | 4.373 | 1.121 | 0.794 33.835 | 5.037 | 150.82 | 8147 | 7411 | 47.5 | 135.18 | 6.134 | 32.734 | -1.329 | 0.867 | 4.639 | 0.918
1200S300-54" | 22.479 | 3.747 | 4.533 | 1.221 | 1.057 22278 | 2702 | 80.9 | 1377 | 1377 | 57.4 | 60.65 | 1.168 | 35.310 | -1.893 | 1.201 | 5.025 | 0.858
1200S300-68 | 28.003 | 4.667 | 4.520 | 1.504 | 1.048 - - S [RE 28.003 | 3.734 | 111.79 | 2771 | 2771 | 57.2 | 84.79 | 2.322 | 43.658 | -1.876 | 1.193 | 5.005 | 0.860
1200S300-97 | 39.017 | 6.503 | 4.494 | 2.046 | 1.029 39.017 | 6.256 | 187.31 | 8147 | 7411 | 56.7 | 141.05 | 6.660 | 59.901 | -1.842 | 1.175 | 4.965 | 0.862

For SI: 1 inch = 25.4 mm; 1 inch®

A<<mc.3mmm2 to thickness ratio, h/t, exceeds 200. Web Stiffeners designed in accordance with AISI are required at support points and concentrated Loads.

2The values are for members with punch-outs.
3Gross properties are based on the full, unreduced cross-section, away from web punchouts.

“Use the effective moment of inertia for deflection calculation.

SAllowable moment is lesser of M, and M,q¢. Distortional buckling is based on an assumed K® = 0.

SYMBOLS

Iy = Strong axis moment of inertia
Sy = Strong axis section modulus
Ry = Strong axis radius of gyration
l, = Weak axis moment of inertia

Ry = Weak axis radius of gyration

M, = Strong axis allowable bending moment

Vag = Allowable shear of unpunched web section
Vanet = Allowable shear of punched web section
L, = Unbraced length

Maq = Allowable moment based on distortional buckling
J = St. Venant torsion constant

Cy, = Torsional warping constant

X, = Distance from shear center to the centroid along the principal X-axis

=1.64x10% 1 inch* = 4.15x10° mm*; 1 inch® = 2.69x10® mm®; 1 kip-in = 112.99 N-m; 1 ksl = 6.89 Mpa; 1 Ib = 4.45 N.

m = Distance from shear center to mid-plane of web
R, = Torsional radii of gyration
B = Torsional flexural constant

Holes/punchouts in the web are outside the scope of this report.
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TABLE 5—TRACK PROPERTIES®

GROSS? EFFECTIVE PROPERTIES (F, = 33 ksi) | EFFECTIVE PROPERTIES (F, = 50 ksi) TORSIONAL PROPERTIES
MEMBER I Sy Ry ly Ry I Sy M, Vag I Sy M, Vag Jx1000 Cy Xo m R,
(in%) (in’) (in) (in%) (in) (in*) (in®) (ink) (Ib) (in*) (in®) (ink) (b (in) (in°) (in) (in) (in B
250T125-33 0.192 0.145 1.054 0.027 0.397 0.166 0.103 2.03 1024 - 0.069 0.033 | -0.760 | 0.456 1358 | 0.687
250T125-43 0.250 0.188 1.055 0.035 0.395 0.231 0.147 2.91 1356 0.153 0.042 | -0.755 | 0.453 1356 | 0.690
250T125-54 0.318 0.236 1.062 0.043 0.392 0.297 0.188 5.64 2563 0.301 0.054 | -0.749 | 0.449 1357 | 0.696
250T125-68 0.408 0.297 1.072 0.054 0.389 - - 0.402 0.262 7.85 3199 0.602 0.069 | -0.740 | 0.444 1360 | 0.704
250T125-97 0.604 0.423 1.092 0.074 0.383 0.604 0423 | 1267 | 4476 1.745 0.101 0.724 | 0434 1365 | 0.719
250T150-33 0.221 0.167 1.079 0.045 0.485 0.179 0.107 2.11 1024 0.076 0.054 | -0.973 | 0573 1532 | 0.596
250T150-43 0.289 0.217 1.080 0.058 0.483 0.252 0.154 3.03 1356 0.168 0.070 | -0.968 | 0.570 1529 | 0.599
250T150-54 0.368 0.273 1.088 0.072 0.481 0.325 0.197 5.89 2563 0.332 0.089 | -0.961 | 0.566 1529 | 0.605
250T150-68 0.472 0.344 1.099 0.089 0.478 0.445 0.276 8.27 3199 0.663 0.114 | -0.953 | 0.561 1.531 0.613
250T150-97 0.701 0.491 1.121 0.124 0.471 0.701 0.463 | 13.86 | 4476 1.921 0.168 | -0.935 | 0.550 1534 | 0.629
250T7200-33 0.280 0.212 1117 0.097 0.658 0.203 0.112 2.22 1024 - 0.090 0.118 | -1.418 | 0.813 1.921 0.455
2507200-43 0.366 0.275 1.118 0.126 0.657 0.288 0.163 3.21 1356 0.198 0.153 | -1.413 | 0.810 1918 | 0457
250T7200-54 0.466 0.346 1.127 0.157 0.654 0.371 0.209 6.25 2563 0.392 0.195 | -1.405 | 0.806 1917 | 0462
250T7200-68 0.600 0.437 1.139 0.196 0.652 - - 0.517 0.296 8.86 3199 0.783 0.251 -1.396 | 0.800 1916 | 0.469
250T7200-97 0.893 0.626 1.165 0.275 0.646 0.856 0510 | 15.27 | 4476 2.271 0.374 | -1.376 | 0.789 1915 | 0484
250T7250-43 0.443 0.333 1.146 0.230 0.826 0.318 0.169 3.34 1356 0.229 0283 | -1.873 | 1.053 | 2346 | 0.362
250T250-54 0.565 0.419 1.155 0.287 0.824 0.410 0.217 6.50 2563 0.453 0.361 -1.865 | 1.049 | 2343 | 0.366
2507250-68 0.728 0.530 1.168 0.360 0.821 0.576 0.310 9.27 3199 0.904 0.466 | -1.855 | 1.043 | 2.341 0.372
250T7250-97 1.086 0.761 1.195 0.506 0.815 0.972 0.541 16.20 | 4476 2.622 0696 | -1.834 | 1.031 2336 | 0.384
350T125-33 0.405 0.222 1.397 0.030 0.379 0.354 0.165 3.27 1024 0.083 0.070 | -0.668 | 0.414 1594 | 0.824
350T125-43 0.528 0.288 1.397 0.038 0.377 0.490 0.233 4.61 1739 0.183 0.090 | -0.663 | 0.412 1592 | 0.826
350T125-54 0.668 0.361 1.404 0.048 0.375 0.626 0.297 8.89 3372 0.362 0.114 | -0.658 | 0.408 1595 | 0.830
350T125-68 0.851 0.454 1412 0.059 0.372 - - 0.839 0.407 | 1218 | 4536 0.723 0.144 | -0.650 | 0.403 1599 | 0.835
350T125-97 1.243 0.645 1.430 0.081 0.366 1.243 0.645 | 19.30 | 6383 2.096 0.209 | -0.636 | 0.394 1607 | 0.844
350T150-33 0.461 0.253 1.432 0.049 0.469 0.382 0.171 3.39 1024 0.090 0.114 | -0.866 | 0.527 1738 | 0.752
350T150-43 0.601 0.328 1.433 0.064 0.467 0.531 0.243 4.80 1739 0.198 0.148 | -0.861 | 0.525 1.736 | 0.754
350T150-54 0.761 0.412 1.440 0.079 0.465 0.679 0.310 9.28 3372 0.392 0.187 | -0.855 | 0.521 1738 | 0.758
350T150-68 0.972 0.518 1.450 0.099 0.462 0.919 0.428 | 12.81 4536 0.783 0.238 | -0.847 | 0.516 1.741 0.763
350T150-97 1.422 0.738 1.469 0.136 0.455 1.422 0.701 20.98 | 6383 2.271 0.346 | -0.831 | 0.506 1748 | 0.774
350T7200-33 0.574 0.315 1.487 0.108 0.647 0.428 0.181 3.57 1024 0.103 0.249 | -1.285 | 0.761 2069 | 0614
3507200-43 0.749 0.409 1.489 0.140 0.645 0.600 0.257 5.09 1739 0.229 0323 | -1.280 | 0.758 | 2.066 | 0.616
350T200-54 0.949 0.513 1.496 0.175 0.642 0.770 0.329 9.85 3372 0.453 0.409 | -1.273 | 0754 | 2.067 | 0.621
350T7200-68 1.213 0.647 1.508 0.218 0.639 - - 1.054 0.458 | 13.71 4536 0.904 0522 | -1.264 | 0749 | 2.069 | 0.626
350T7200-97 1.780 0.923 1.530 0.305 0.633 1.708 0.769 | 23.01 6383 2622 0.765 | -1.247 | 0738 | 2.073 | 0638
350T250-43 0.896 0.490 1.530 0.257 0.819 0.659 0.268 5.29 1739 0.260 0593 | -1.719 | 0996 | 2443 | 0505
350T250-54 1.137 0.615 1.538 0.321 0.817 - - 0.846 0.343 | 1026 | 3372 0.513 0752 | -1.712 | 0992 | 2442 | 0509
3507250-68 1.454 0.776 1.550 0.401 0.814 1.168 0479 | 14.35 | 4536 1.025 0.961 -1.703 | 0987 | 2443 | 0514
350T7250-97 2.139 1.109 1575 0.563 0.808 1.924 0.815 | 24.39 | 6383 2.973 1413 | 1684 | 0975 | 2443 | 0525

For SI: 1 inch = 25.4 mm; 1 inch® = 1.64x10% 1 inch* = 4.15x10° mm*; 1 inch® = 2.69x10® mm®; 1 Ib/lin ft = 14.5939 N/m; 1 kip-in = 112.99 N-m; 1 ksl = 6.89 Mpa; 1 Ib = 4.45 N.
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TABLE 5—TRACK PROPERTIES® (Continued)

GROSS* EFFECTIVE PROPERTIES (F, = 33 ksi) | EFFECTIVE PROPERTIES (F, = 50 ksi) TORSIONAL PROPERTIES
MEMBER I Sy Ry 1, Ry I Sy M, Vag I Sy M, Vag Jx1000 Cy Xo m R,
(in%) (in°) (in) (in%) (in) (in*) (in®) (ink) (Ib) (in%) (in®) (ink) (Ib) (in%) (in°) (in) (in) (in B
362T125-33 0.438 0.232 1.438 0.030 0377 | 0.384 0.174 3.44 1024 0.085 0.076 | -0.658 | 0409 | 1626 | 0.836
362T125-43 0.571 0.302 1.439 0.039 0.375 | 0.531 0.245 4.84 1739 0.187 0.098 | -0.654 | 0407 | 1625 | 0.838
362T125-54 0.723 0.378 1.445 0.048 0.373 0.678 0.312 9.34 3372 0.369 0123 | -0.648 | 0404 | 1.627 | 0.841
362T125-68 0.921 0.475 1.454 0.060 0.370 0.907 0.427 | 1278 | 4703 0.738 0156 | -0.641 | 0399 | 1.631 0.846
362T125-97 1.343 0.675 1.471 0.082 0.363 1.343 0.675 | 2020 | 6622 2.140 0226 | 0626 | 039 | 1639 | 0.854
362T150-33 0.499 0.264 1.475 0.050 0467 | 0414 0.180 3.56 1024 0.091 0124 | -0.854 | 0522 | 1767 | 0.766
362T150-43 0.650 0.343 1.476 0.064 0.465 | 0574 0.255 5.04 1739 0.202 0.160 | -0.850 | 0.519 | 1.766 | 0.768
362T150-54 0.823 0.431 1.483 0.080 0.462 0.735 0.325 9.74 3372 0.400 0202 | -0.844 | 0516 | 1.768 | 0.772
362T150-68 1.050 0.542 1.492 0.099 0.459 0.993 0.449 | 13.43 | 4703 0.799 0.257 | -0.836 | 0.511 1.771 0.777
362T150-97 1.534 0.771 1.512 0.138 0.453 - - 1.534 0733 | 21.94 | 6622 2315 0.374 | -0.820 | 0.501 1.778 | 0.787
362T200-33 0.619 0.328 1.532 0.110 0.645 | 0.464 0.190 3.76 1024 0.105 0269 | -1.270 | 0.754 | 2.092 | 0.631
362T200-43 0.808 0.427 1.534 0.142 0.643 | 0.649 0.270 5.34 1739 0.233 0350 | -1.265 | 0.752 | 2.090 | 0.633
362T200-54 1.024 0.536 1.541 0177 0.640 0.832 0.345 | 10.34 | 3372 0.460 0442 | -1.259 | 0.748 | 2.091 0.637
362T200-68 1.307 0.675 1.552 0.221 0.638 1.138 0.480 | 14.37 | 4703 0.919 0.564 | -1.250 | 0.743 | 2093 | 0.643
362T200-97 1.917 0.963 1.575 0.308 0.631 1.839 0.803 | 24.06 | 6622 2.666 0.825 | -1.232 | 0732 | 2097 | 0.655
362T250-43 0.966 0.510 1.577 0.260 0.818 | 0.713 0.281 5.56 1739 0.263 0.641 | -1.702 | 0.990 | 2.460 | 0.521
362T250-54 1.224 0.641 1.585 0.324 0.816 0.914 0.360 | 10.77 | 3372 0.521 0812 | -1.695 | 0986 | 2460 | 0.525
362T250-68 1.565 0.808 1.597 0.406 0.813 1.259 0.502 | 15.04 | 4703 1.040 1038 | -1.686 | 0.980 | 2460 | 0.530
3627250-97 2.300 1.155 1.621 0.570 0.807 2.069 0.851 | 25.49 | 6622 3.016 1524 | -1.667 | 0969 | 2.461 0.541
400T125-33 0.549 0.265 1.563 0.031 0.371 0.484 0.201 3.97 940 0.090 0.095 | -0.630 | 0396 | 1725 | 0.867
400T125-43 0.716 0.344 1.563 0.040 0.369 | 0.666 0.282 5.57 1739 0.198 0122 | -0.626 | 0394 | 1724 | 0.868
400T125-54 0.904 0.431 1.569 0.049 0.366 - - 0.849 0.359 | 10.74 | 3372 0.392 0.154 | -0.621 | 039 | 1.727 | 0.871
400T125-68 1.150 0.541 1.577 0.061 0.363 1.134 0.488 | 14.62 | 5205 0.783 0194 | -0614 | 0386 | 1.731 0.874
400T125-97 1.673 0.768 1.594 0.084 0.357 1.673 0.768 | 23.00 | 7337 2.271 0.280 | -0.600 | 0.377 | 1.740 | 0.881
400T150-33 0.622 0.300 1.603 0.051 0.460 | 0519 0.208 412 940 0.097 0155 | -0.821 | 0507 | 1.859 | 0.805
400T150-43 0.811 0.390 1.604 0.066 0.458 | 0.719 0.293 5.80 1739 0.214 0.200 | -0.817 | 0504 | 1.857 | 0.807
400T150-54 1.025 0.489 1.610 0.082 0.456 0.918 0374 | 11.19 | 3372 0.422 0.252 | -0.811 | 0.501 1860 | 0.810
400T150-68 1.306 0.615 1.619 0.102 0.453 1.237 0513 | 1535 | 5205 0.844 0320 | -0.804 | 0496 | 1.864 | 0.814
400T150-97 1.903 0.874 1.638 0.141 0.447 - 1.903 0.832 | 2492 | 7337 2.447 0.463 | -0.788 | 0487 | 1.872 | 0.823
400T200-33 0.768 0.371 1.666 0.113 0.639 | 0.581 0.220 4.34 940 0.110 0336 | -1.229 | 0737 | 2166 | 0.678
400T200-43 1.002 0.482 1.668 0.146 0637 | 0.811 0.311 6.14 1739 0.244 0436 | -1.224 | 0734 | 2164 | 0.680
400T200-54 1.268 0.604 1.675 0.182 0.635 - - 1.037 0.397 | 11.88 | 3372 0.483 0551 | -1.217 | 0.730 | 2165 | 0.684
400T200-68 1.617 0.761 1.685 0.227 0.632 1.412 0.549 | 16.42 | 5205 0.965 0702 | -1.209 | 0725 | 2168 | 0.689
400T200-97 2.363 1.085 1.707 0.317 0.625 2.268 0911 | 27.28 | 7337 2.797 1022 | -1.192 | 0715 | 2173 | 0.699
400T250-43 1.193 0.573 1.715 0.268 0.813 | 0.888 0.324 6.40 1739 0.275 0799 | -1.653 | 0970 | 2517 | 0.569
400T250-54 1.511 0.720 1.723 0.335 0.811 1.137 0.413 | 1238 | 3372 0.543 1011 | -1.646 | 0966 | 2517 | 0.572
400T250-68 1.928 0.907 1.735 0.418 0.808 1.559 0574 | 17.19 | 5205 1.086 1289 | -1.637 | 0.961 2518 | 0.578
400T250-97 2.823 1.296 1.758 0.587 0.802 2.546 0.965 | 28.89 | 7337 3.148 1886 | -1.618 | 0.950 | 2.521 0.588

For SI: 1 inch = 25.4 mm; 1 inch® = 1.64x10% 1 inch* = 4.15x10° mm*; 1 inch® = 2.69x10% mm®; 1 Ib/lin ft = 14.5939 N/m; 1 kip-in = 112.99 N-m; 1 ksl = 6.89 Mpa; 1 Ib = 4.45 N.
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TABLE 5—TRACK PROPERTIES® (Continued)

GROSS? EFFECTIVE PROPERTIES (F, = 33 ksi) | EFFECTIVE PROPERTIES (F, = 50 ksi) TORSIONAL PROPERTIES
MEMBER I Sy Ry Iy Ry I Sy M, Vag I Sy M, Vag Jx1000 Cy X, m R,
(in%) (in%) (in (in%) (in) (in%) (in°) (in-k) (Ib) (in%) (in’) (in-k) (Ib) (in%) (in®) (in) (in) (in) B
550T125-33 1.159 0.410 2.046 0.033 0.346 1.029 0.270 5.33 680 - 0.110 0195 | -0.541 | 0.350 | 2.145 | 0.936
550T125-43 1.510 0.533 2.047 0.043 0.344 1.428 0.416 8.23 1504 0.244 0252 | -0.537 | 0.348 | 2144 | 0937
550T125-54 1.903 0.668 2.052 0.053 0.342 1.811 0.535 | 16.01 2980 0.483 0315 | -0.532 | 0.345 | 2147 | 0939
550T125-68 2.412 0.839 2.058 0.066 0.339 - - 2.379 0.769 | 23.02 | 5350 0.965 0.397 | -0.526 | 0.341 2152 | 0.940
550T125-97 3.483 1.190 2.072 0.090 0.333 3.483 1190 | 3562 | 10197 2797 0.564 | -0.514 | 0.333 | 2161 0.943
550T150-33 1.295 0.459 2.099 0.055 0.434 1.115 0.310 6.12 680 0.117 0320 | -0.714 | 0455 | 2259 | 0.900
550T150-43 1.688 0.596 2.099 0.072 0.432 1.516 0.468 9.25 1504 0.260 0414 | -0.709 | 0452 | 2258 | 0.901
550T150-54 2.128 0.747 2.105 0.089 0.430 1.928 0595 | 17.81 2980 0.513 0519 | -0.704 | 0449 | 2261 0.903
550T150-68 2.699 0.939 2112 0.110 0.427 2.569 0.804 | 24.07 | 5350 1.025 0655 | -0.698 | 0.445 | 2265 | 0.905
550T150-97 3.904 1.333 2.128 0.153 0.421 3.904 1278 | 3827 | 10197 2.973 0937 | -0684 | 0436 | 2275 | 0.909
550T200-33 1.567 0.555 2.184 0.123 0.613 1.246 0.307 6.06 680 - 0.131 0694 | -1.088 | 0674 | 2516 | 0813
550T200-43 2.043 0.722 2.185 0.160 0.611 1.690 0.495 9.79 1504 0.290 0.900 | -1.083 | 0.671 2514 | 0.814
550T200-54 2578 0.905 2.191 0.199 0.609 2.153 0.630 | 18.86 | 2980 0.573 1133 | -1.077 | 0668 | 2517 | 0.817
550T200-68 3.274 1.139 2.200 0.248 0.606 - - 2.894 0.857 | 2567 | 5350 1.146 1434 | -1.070 | 0663 | 2.521 0.820
550T200-97 4746 1.621 2.219 0.347 0.600 4.566 1391 | 41.64 | 10197 3.323 2067 | -1.055 | 0653 | 2529 | 0.826
550T250-43 2.399 0.848 2.252 0.295 0.790 1.841 0516 | 10.20 1504 0.321 1643 | -1.484 | 0899 | 2810 | 0.721
550T250-54 3.029 1.063 2.259 0.368 0.788 2.405 0.657 | 19.66 | 2980 0.634 2070 | -1.478 | 0895 | 2812 | 0724
550T250-68 3.849 1.339 2.269 0.460 0.785 3.201 0.897 | 26.86 | 5350 1.267 2627 | -1.470 | 0890 | 2815 | 0727
550T250-97 5.588 1.908 2.290 0.646 0.779 5.073 1470 | 44.01 | 10197 3.674 3.801 -1.453 | 0880 | 2822 | 0.735
600T125-33 1.428 0.465 2.204 0.034 0.339 1.258 0.297 5.87 622 0.117 0238 | -0.516 | 0.337 | 2289 | 0.949
600T125-43 1.861 0.604 2.205 0.044 0.337 1.768 0.461 9.11 1377 0.260 0.307 | -0.513 | 0.335 | 2288 | 0.950
600T125-54 2.344 0.756 2.209 0.054 0.335 2.241 0592 | 17.73 | 2728 0.513 0.384 | -0.508 | 0.332 | 2291 0.951
600T125-68 2.969 0.950 2215 0.067 0.332 - - 2.934 0.858 | 25.69 | 5350 1.025 0.483 | -0.503 | 0.329 | 2296 | 0.952
600T125-97 4.281 1.347 2.228 0.092 0.326 4.281 1347 | 40.33 | 10885 2.973 0.685 | -0.491 | 0.321 2305 | 0.955
600T150-33 1.590 0.517 2.260 0.057 0.426 1.334 0.303 5.99 622 0.124 0.390 | -0.684 | 0.439 | 2399 | 0919
600T150-43 2.072 0.673 2.261 0.073 0.424 1.890 0.474 9.36 1377 0.275 0.504 | -0.680 | 0.437 | 2398 | 0.920
600T150-54 2.611 0.843 2.266 0.091 0.422 2.400 0609 | 1824 | 2728 0.543 0.632 | -0.675 | 0434 | 2.401 0.921
600T150-68 3.309 1.059 2.273 0.113 0.419 3.162 0.891 26.68 | 5350 1.086 0.797 | -0.669 | 0430 | 2406 | 0923
600T150-97 4778 1.504 2.288 0.156 0.413 4778 1444 | 4323 | 10885 3.148 1138 | -0.656 | 0.421 2415 | 0.926
600T200-33 1.913 0.622 2.352 0.126 0.604 1.542 0.333 6.59 622 0.138 0.847 | -1.048 | 0655 | 2645 | 0.843
600T200-43 2.494 0.809 2.353 0.163 0.602 2.076 0.565 | 11.16 1377 0.305 1098 | -1.044 | 0652 | 2643 | 0.844
600T200-54 3.145 1.015 2.359 0.203 0.600 2.641 0717 | 21.48 | 2728 0.604 1.381 -1.038 | 0649 | 2646 | 0.846
600T200-68 3.990 1.277 2.367 0.254 0.597 - - 3.540 0.973 | 29.12 | 5350 1.206 1746 | -1.031 | 0644 | 2650 | 0.849
600T200-97 5.773 1.816 2.385 0.354 0.591 5.558 1568 | 46.94 | 10885 3.499 2510 | -1.016 | 0635 | 2659 | 0.854
600T250-43 2.916 0.946 2425 0.303 0.781 2.322 0563 | 11.13 1377 0.336 2004 | -1.436 | 0878 | 2925 | 0.759
600T250-54 3.678 1.187 2432 0.377 0.779 - - 2.953 0732 | 21.92 | 2728 0.664 2523 | -1.430 | 0874 | 2927 | 0.761
600T250-68 4670 1.495 2442 0.472 0.776 3.918 1017 | 3046 | 5350 1.327 3198 | -1.422 | 0869 | 2930 | 0.764
600T250-97 6.767 2.129 2.462 0.662 0.770 6.157 1656 | 49.58 | 10885 3.849 4616 | -1.406 | 0.859 | 2938 | 0.771

For SI: 1 inch = 25.4 mm; 1 inch® = 1.64x10% 1 inch* = 4.15x10° mm*; 1 inch® = 2.69x10® mm®; 1 Ib/lin ft = 14.5939 N/m; 1 kip-in = 112.99 N-m; 1 ksl = 6.89 Mpa; 1 Ib = 4.45 N.
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TABLE 5—TRACK PROPERTIES® (Continued)

GROSS? EFFECTIVE PROPERTIES (F, = 33 ksi) | EFFECTIVE PROPERTIES (F, = 50 ksi) TORSIONAL PROPERTIES
MEMBER I Sy Ry Iy Ry I Sy M, Vag I Sy M, Vag Jx1000 Cy X, m R. 8
(in*) (in%) (in) (in%) (in) (in%) (in°) (in-k) (Ib) (in%) (in®) (in-k) (b (in%) (in°) (in) (in) (in)
800T125-33" 2.895 0.711 2.824 0.036 0.313 2.441 0.407 8.03 465 - 0.145 0456 | -0.439 | 0204 | 2875 | 0.977
800T125-43 3.773 0.924 2.824 0.046 0.311 3.484 0.640 | 12.65 1030 0.321 0589 | -0.436 | 0292 | 2874 | 0977
800T125-54 4745 1.158 2.827 0.057 0.309 4.426 0.824 | 24.66 | 2039 0.634 0735 | -0.432 | 0289 | 2877 | 0977
800T125-68 5.998 1.454 2.833 0.070 0.306 - - 5.956 1216 | 36.39 | 4087 1.267 0.920 | -0.427 | 0286 | 2.881 0.978
800T125-97 8.613 2.062 2.843 0.096 0.301 8.613 2062 | 61.72 | 10885 3.674 1296 | -0.417 | 0279 | 2889 | 0.979
800T150-33" 3.180 0.781 2.891 0.060 0.397 2.569 0.414 8.18 465 0.152 0.751 -0.588 | 0.388 | 2977 | 0.961
800T150-43 4.144 1.015 2.891 0.077 0.395 3.689 0.655 | 12.95 1030 0.336 0972 | 0584 | 0386 | 2976 | 0.961
800T150-54 5.214 1.272 2.896 0.096 0.393 4.692 0.844 | 2527 | 2039 0.664 1215 | -0.580 | 0.383 | 2.979 | 0.962
800T150-68 6.594 1.599 2.902 0.119 0.390 6.361 1255 | 37.58 | 4087 1.327 1526 | -0575 | 0379 | 2984 | 0.963
800T150-97 9.479 2.269 2.914 0.165 0.384 9.479 2192 | 65.62 | 10885 3.849 2162 | -0564 | 0372 | 2993 | 0.965
800T200-33" 3.749 0.921 3.005 0.135 0.571 2788 0.424 8.37 465 - 0.166 1638 | -0917 | 0589 | 3.194 | 0918
800T200-43 4.887 1.197 3.006 0.175 0.569 4.043 0676 | 13.35 1030 0.367 2124 | 0913 | 0587 | 3.193 | 0918
800T200-54 6.152 1.501 3.011 0.218 0.567 5.149 0.871 26.09 | 2039 0.725 2664 | -0908 | 0584 | 3.196 | 0.919
800T200-68 7.786 1.888 3.019 0.272 0.564 - - 7.051 1310 | 39.22 | 4087 1.448 3357 | -0.902 | 0580 | 3.201 0.921
800T200-97 11.212 | 2.683 3.034 0.379 0.558 10.833 | 2.347 | 70.27 | 10885 4.200 4792 | -0.889 | 0571 3210 | 0.923
800T250-43 5.629 1.380 3.100 0.326 0.746 4.655 0739 | 14.60 1030 0.397 3877 | -1.274 | 0.801 3433 | 0.862
800T250-54 7.090 1.730 3.106 0.407 0.744 5.902 0.959 | 28.71 2039 0.785 4870 | -1.268 | 0798 | 3.436 | 0.864
800T250-68 8.978 2177 3.114 0.509 0.741 7.756 1560 | 46.72 | 4087 1.569 6.151 1261 | 0793 | 3.441 0.866
800T250-97 12.944 | 3.098 3.132 0.713 0.735 11.872 | 2487 | 7447 | 10885 4.550 8818 | -1.247 | 0784 | 3.450 | 0.869
1000T125-43" 6.630 1.305 3.431 0.047 0.290 5.886 0.819 | 16.19 822 0.382 0973 | -0.379 | 0259 | 3.464 | 0.988
1000T125-54 8.333 1.634 3.434 0.059 0.288 7.479 1.055 | 31.59 1628 0.755 1212 | -0.376 | 0256 | 3.466 | 0.988
1000T125-68 10.522 | 2.053 3.438 0.073 0.286 10.155 | 1575 | 47.15 | 3261 1.508 1515 | -0.372 | 0253 | 3.470 | 0.989
1000T125-97 15.077 | 2.912 3.447 0.100 0.280 - - 15.077 | 2753 | 82.42 | 9507 4375 2123 | -0.363 | 0247 | 3.477 | 0.989
1000T150-43" 7.207 1.419 3.507 0.080 0.370 6.195 0.837 | 16.54 822 0.397 1612 | -0513 | 0345 | 3564 | 0.979
1000T150-54 9.061 1.777 3.511 0.100 0.368 7.880 1.079 | 32.29 1628 0.785 2013 | 0509 | 0.342 | 3567 | 0.980
1000T150-68 11.445 | 2.233 3.516 0.124 0.366 10.774 | 1621 | 4853 | 3261 1.569 2522 | -0505 | 0.339 | 3571 0.980
1000T150-97 16.413 | 3.170 3.526 0.171 0.360 16.413 | 2902 | 86.90 | 9507 4.550 3557 | -0.495 | 0.332 | 3579 | 0.981
1000T200-43" 8.361 1.646 3.640 0.183 0.539 6.722 0.861 17.01 822 0.428 3540 | -0.813 | 0534 | 3769 | 0.953
1000T200-54 10.516 | 2.062 3.645 0.228 0.537 8.560 1.111 33.26 1628 0.845 4434 | -0.809 | 0.531 3772 | 0.954
1000T200-68 13.292 | 2.594 3.651 0.284 0.534 11.820 | 1684 | 50.42 | 3261 1.690 5576 | -0.803 | 0.527 | 3.776 | 0.955
1000T200-97 19.087 | 3.686 3.664 0.397 0.528 18.583 | 3.081 92.25 | 9507 4.901 7924 | 0791 | 0519 | 3786 | 0.956
1000T7250-43" 9.515 1.873 3.751 0.344 0.713 7.283 0.876 | 17.32 822 0.458 6.477 | -1.147 | 0737 | 3.987 | 0917
1000T250-54 11.972 | 2.348 3.757 0.429 0.711 - - 9.309 1132 | 33.89 1628 0.906 8125 | -1.142 | 0734 | 3.990 | 0.918
1000T250-68 15.138 | 2.954 3.764 0.536 0.708 12.867 | 1.726 | 51.68 | 3261 1.810 10.240 | -1.135 | 0.730 | 3.995 | 0.919
1000T250-97 21.760 | 4.202 3.780 0.751 0.702 20.304 | 3.201 95.84 | 9507 5.252 14617 | -1.122 | 0.721 4005 | 0.921

For SI: 1 inch = 25.4 mm; 1 inch® = 1.64x10% 1 inch* = 4.15x10° mm*; 1 inch® = 2.69x10% mm®; 1 Ib/lin ft = 14.5939 N/m; 1 kip-in = 112.99 N-m; 1 ksl = 6.89 Mpa; 1 Ib = 4.45 N.
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TABLE 5—TRACK PROPERTIES® (Continued)

GROSS? EFFECTIVE PROPERTIES (F, = 33 ksi) | EFFECTIVE PROPERTIES (F, = 50 ksi) TORSIONAL PROPERTIES
MEMBER I Sy Ry Iy Ry I Sy M, Vag I Sy M, Vag Jx1000 Cy Xo m R.
(in%) (in®) (in) (in%) (in) (in%) (in%) (ink) (Ib (in%) (in’) (in-k) (Ib) (in%) (in°) (in (in) (in) B

1200T125-54" 13.335 | 2.186 4.033 0.060 0.271 - - 11.460 | 1.286 38.51 1354 0.876 1820 | -0.333 | 0230 | 4.055 | 0.993
1200T125-68 16.826 | 2.747 4.036 0.074 0.268 15.686 | 1.934 57.90 2713 1.750 2270 | -0.329 | 0227 | 4059 | 0.993
1200T125-97 24.078 | 3.897 4.044 0.102 0.263 23.751 | 3442 | 103.06 | 7902 5.076 3171 | -0.322 | 0222 | 4065 | 0.994
1200T150-54" 14.378 | 2.357 4117 0.103 0.348 - - 12.020 | 1.313 39.31 1354 0.906 3.033 | -0454 | 0310 | 4.156 | 0.988
1200T150-68 18.148 | 2.963 4.121 0.127 0.345 16.566 | 1.987 59.48 2713 1.810 3795 | -0.450 | 0.307 | 4.160 | 0.988
1200T150-97 25.987 | 4.206 4.130 0.176 0.340 25719 | 3.616 | 108.27 | 7902 5.252 5335 | -0.441 | 0.301 4168 | 0.989
1200T200-54" 16.464 | 2.699 4.265 0.236 0.510 12.962 | 1.350 40.41 1354 0.966 6.714 | -0.730 | 0.487 | 4.357 | 0.972
1200T200-68 20.791 | 3.395 4.271 0.294 0.508 18.026 | 2.058 61.62 2713 1.931 8431 | -0.725 | 0.483 | 4362 | 0.972
1200T200-97 29.805 | 4.824 4.283 0.410 0.502 28.959 | 3.819 | 114.35 | 7902 5.602 11.945 | -0.714 | 0476 | 4.371 0.973
1200T250-54" 18.550 | 3.041 4.392 0.445 0.681 14.092 | 1.374 41.14 1354 1.027 12339 | -1.039 | 0680 | 4.565 | 0.948
1200T250-68 23.435 | 3.826 4.399 0.556 0.678 - - 19.608 | 2.106 63.04 2713 2.052 15529 | -1.033 | 0676 | 4.569 | 0.949

1200T250-97 33.623 5.442 4.413 0.780 0.672 - - - - 31.596 3.954 118.37 7902 5.953 22.101 -1.021 0.668 4.579 0.950

For SI: 1 inch = 25.4 mm; 1 inch® = 1.64x10% 1 inch* = 4.15x10° mm*; 1 inch® = 2.69x10® mm®; 1 Ib/lin ft = 14.5939 N/m; 1 kip-in = 112.99 N-m; 1 ksl = 6.89 Mpa; 1 Ib = 4.45 N.

A<<mc.3mmm2 to thickness ratio, h/t, exceeds 200. Web Stiffeners designed in accordance with AISI are required at support points and concentrated Loads.
3Gross properties are based on the full, unreduced cross-section.
3Use the effective moment of inertia for deflection calculation.

SYMBOLS

I, = Strong axis moment of inertia Ry = Weak axis radius of gyration J = St. Venant torsion constant R, = Torsional radii of gyration
Sy = Strong axis section modulus M, = Strong axis allowable bending moment C, = Torsional warping constant B = Torsional flexural constant
Ry« = Strong axis radius of gyration Vag = Allowable shear of unpunched web section X, = Distance from shear center to the centroid along the principal X-axis

l, = Weak axis moment of inertia Vanet = Allowable shear of punched web section m = Distance from shear center to mid-plane of web
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TABLE 6—ALLOWABLE CONCENTRATED LOADS AND END REACTIONS FOR C-SHAPES BASED ON WEB CRIPPLING?

CONDITION 1 (E1F) CONDITION 2 (I1F) CONDITION 3 (E2F) CONDITION 4 (I12F)
_umw_,n.mw._.-“_%_._Oz A_“um_v Bearing Length (in Bearing Length (in Bearing Length (in) Bearing Length (in o)
1 3.5 4 6 1 3.5 4 6 1 3.5 4 6 1 3.5 4 6

162S__ -33 33 | 180 | See Note 1 | See Note 1| See Note 1| 336 | See Note 1 | See Note 1| See Note 1| 170 | See Note 1 | See Note 1| See Note 1| 441 | See Note 1 | See Note 1 |See Note 1
250S__ -33 | 33 | 173 271 285 See Note 1| 330 453 472 See Note 1| 150 201 209 See Note 1| 411 519 535 See Note 1
250S__ -43 | 33 | 287 443 466 See Note 1| 580 780 810 See Note 1| 267 351 364 See Note 1| 720 892 918 See Note 1
250S___-54 | 50 | 656 996 1046 See Note 11350 1785 1850 See Note 1| 652 842 870 See Note 1| 1730 2109 2165 See Note 1
250S___-68 | 50 | 990 1480 1552 See Note 12073 2693 2785 See Note 11049 1333 1375 See Note 1 |2750 3302 3384 See Note 1
250S__ 97 | 50 |1872 2726 See Note 1| See Note 14025 5095 See Note 1| See Note 1|2167 2683 See Note 1| See Note 1 5597 6575 See Note 1 |See Note 1
350S__ -33 | 33 | 166 260 274 323 324 445 463 526 131 175 182 205 384 484 499 551
350S__ -43 | 33 | 278 428 451 528 571 768 798 900 240 315 326 365 680 842 866 949
350S___-54 | 50 | 637 967 1016 1186 1331 1761 1825 2046 594 768 794 883 1645 2005 2059 2245
350S___-68 | 50 | 965 1441 1512 1758 2047 2660 2751 3068 970 1232 1271 1406 2631 3159 3238 3510
350S__-97 | 50 |1831 2666 2790 See Note 13983 5041 5198 See Note 12035 2520 2592 See Note 15397 6339 6479 See Note 1
362S___-33 | 33 | 165 259 273 322 323 444 462 525 129 173 179 202 381 480 495 547
362S__ -43 | 33 | 277 427 449 526 570 767 796 898 236 311 322 360 675 836 860 943
362S___-54 | 50 | 634 963 1012 1182 1329 1758 1822 2043 588 760 785 874 1635 1994 2047 2232
362S__-68 | 50 | 962 1437 1507 1752 2044 2657 2747 3064 961 1221 1259 1393 2618 3143 3221 3492
362S___-97 | 50 |1827 2659 2783 3212 3978 5035 5192 5738 2020 2501 2573 2821 5374 6313 6452 6936
400S___-33 | 33 | 163 256 269 317 322 442 460 522 122 164 170 192 372 469 483 534
400S__ -43 | 33 | 274 422 444 520 567 763 792 893 227 299 309 346 662 819 843 924
400S___-54 | 50 | 628 954 1002 1170 1323 1750 1813 2034 569 735 760 846 1607 1960 2012 2194
400S___-68 | 50 | 953 1424 1494 1737 2036 2646 2736 3051 936 1188 1226 1356 2579 3096 3173 3440
400S___-97 | 50 [1814 2640 2762 3189 3965 5018 5174 5718 1978 2448 2518 2761 5309 6236 6374 6852
550S__ -33 | 33 | 155 243 256 302 315 432 450 511 100 134 139 157 339 428 441 487
550S__ -43 | 33 | 262 405 426 499 556 749 778 877 195 256 265 297 614 760 782 858
550S___-54 | 50 | 606 920 966 1128 1302 1722 1784 2001 502 649 671 746 1508 1838 1887 2058
550S___-68 | 50 | 923 1380 1447 1683 2007 2608 2697 3007 844 1071 1105 1223 2441 2931 3003 3256
550S__ -97 | 50 |1766 2571 2691 3106 3917 4957 5111 5648 1826 2261 2325 2550 5078 5965 6097 6555

For SI: 1 inch = 25.4 mm, 1 pound = 4.4482 N

! Bearing length to web height ration, N/h, exceeds 2. Web stiffeners are required.

2 Values are for members fastened to supports.
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TABLE 6— ALLOWABLE CONCENTRATED LOADS AND END REACTIONS FOR C-SHAPES BASED ON WEB CRIPPLING? (Continued)

STUD E CONDITION 1° (E1F) CONDITION 2° (I1F) CONDITION 3° (E2F) CONDITION 4° (12F)
DESIGNATION | (ksi) Bearing Length (in Bearing Length (in Bearing Length (in) Bearing Length (in
1 3.5 4 6 1 3.5 4 6 1 3.5 4 6 1 3.5 4 6

600S__ -33 | 33 | 153 240 253 297 313 430 447 507 93 125 130 146 329 416 429 473
600S__ -43 | 33 | 259 400 420 493 553 745 773 872 185 243 252 282 600 743 764 838
600S__ -54 | 50 | 599 909 956 1116 1295 1713 1775 1991 482 623 644 716 1478 1802 1850 2017
600S___-68 | 50 | 914 1366 1433 1666 1998 2596 2685 2994 816 1036 1069 1183 2399 2881 2952 3201
600S__ -97 | 50 |1752 2551 2669 3081 3902 4939 5093 5628 1781 2205 2268 2487 5010 5885 6014 6466
800S__ -43 | 33 | 247 381 401 470 542 730 757 854 150 197 204 228 548 678 698 765
800S___-64 | 50 | 575 872 917 1070 1272 1682 1743 1955 409 529 547 608 1370 1670 1714 1869
800S__ -68 | 50 | 882 1318 1382 1607 1966 2555 2642 2946 716 910 939 1038 2250 2701 2768 3001
800S__ -97 | 50 [1702 2477 2592 2992 3850 4873 5025 5553 1618 2003 2060 2259 4761 5593 5716 6145
1000S__ -54 | 50 | 553 840 882 1031 1251 1655 1715 1923 346 447 462 514 1275 1554 1595 1740
1000S__ -68 | 50 | 854 1275 1338 1555 1938 2518 2604 2904 629 799 824 912 2119 2544 2607 2826
1000 S__ -97 | 50 |1657 2412 2525 2914 3805 4815 4965 5487 1476 1827 1879 2060 4545 5338 5456 5866
1200 S__ -68 | 50 | 828 1237 1298 1509 1913 2485 2570 2866 551 699 721 798 2001 2402 2462 2669
1200S__ -97 | 50 |1618 2355 2464 2844 3764 4764 4912 5428 1348 1668 1716 1882 4350 5109 5222 5614

For SI: 1 inch =25.4 mm, 1 pound = 4.4482 N

! Bearing length to web height ratio, N/h, exceeds 2. Web stiffeners are required.
2 Values are for members fastened to supports.
3 Allowable web conditions are as follows (See Figure 2 for illustration):

Condition 1 — End One Flange Loading (E1F) Condition 3 — End Two Flange Loading (E2F)
Condition 2 — Interior One Flange Loading (I1F) Condition 4 — Interior Two Flange Loading (I12F)
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TABLE 7—STRUCTURAL PROPERTIES OF FURRING CHANNELS"?

E DESIGN GROSS PROPERTIES EFFECTIVE PROPERTIES

SECTION (ksyi) THICII(NESS Area Weight Ix Rx ly Ry Ix Sx M.
(in) (in%) (Ib/ft) (in%) (in) (in%) (in) (in%) (in% (ft-lb)
087F125-18 | 33 0.0188 0.070 0.239 0.009 | 0.356 | 0.0422 | 0.774 | 0.0086 | 0.0160 | 26.41
087F125-27 | 33 0.0283 0.105 0.357 0.013 | 0.353 | 0.0628 | 0.774 | 0.0131 | 0.0272 | 44.78
087F125-30 | 33 0.0312 0.115 0.392 0.014 | 0352 | 0.0691 | 0.774 | 0.0143 | 0.0307 | 50.47
087F125-33 | 33 0.0346 0.127 0.433 0.016 | 0.351 | 0.0763 | 0.774 | 0.0157 | 0.0337 | 55.43

For SI: 1 inch = 25.4 mm; 1 inch? = 645 mm?; 1 inch® = 1.64x10% 1 inch® = 4.15x10° mm*; 1 inch® = 2.69x10® mm® 1 Ib/lin ft = 14.5939 N/m; 1 kip-in = 112.99 N-m;
1 ksl = 6.89 Mpa; 1 1b = 4.45 N.

! For deflection calculations, use effective .
Effective properties are given as the minimum value for positive or negative bending.

SYMBOLS
Iy = Strong axis moment of inertia
Ry = Strong axis radius of gyration

l, = Weak axis moment of inertia
Ry = Weak axis radius of gyration

Sy = Strong axis section modulus
M, = Strong axis allowable bending moment

TABLE 8—STRUCTURAL PROPERTIES OF U-CHANNELS"?

E DESIGN GROSS EFFECTIVE PROPERTIES
SECTION (ksi) | THICKNESs | Area | Weight k, R« ly, R, I, Sy M, v,
(in% (Ibift) (in%) (in) (in% (in) (iny | (in% | (ink) | (b)
75U050-54 33 0.0566 0.087 0.30 0.007 | 0288 | 0.002 | 0.155 | 0.007 | 0.019 | 045 | 315
150U050-54 | 33 0.0566 0.129 0.44 0.039 | 0547 | 0.003 | 0.144 | 0.039 | 0.052 | 122 | 840
200U050-54 | 33 0.0566 0.157 0.54 0.079 | 0.709 | 0.003 | 0.136 | 0.079 | 0.079 | 1.87 | 1190

For SI: 1 inch = 25.4 mm; 1 inch? = 645 mm?; 1 inch® = 1.64x10% 1 inch* = 4.15x10° mm*; 1 inch® = 2.69x10® mm®; 1 Ib/lin ft = 14.5939 N/m; 1 kip-in = 112.99 N-m;

1 ksl =6.89 Mpa; 11b=4.45N.

! For deflection calculatio

SYMBOLS

Iy = Strong axis moment of inertia
Ry = Strong axis radius of gyration

ns, use effective I,.

l, = Weak axis moment of inertia
Ry = Weak axis radius of gyration

S, = Strong axis section modulus V, = Allowable shear of web section
M, = Strong axis allowable bending moment

TABLE 9—C-SECTIONS FOR USE WITH THE IRC"?

IRC MEMBER EQUIVALENT CEMCO MEMBER DESIGNATION
DESIGNATION t=33 t=43 t=54" t=68' t=97"
3505 162-t 350S5162-33 350S5162-43 350S162-54 350S5162-68
350S200-33 350S200-43 350S200-54 350S200-68
5505162-t 550S5162-33 550S162-43 550S5162-54 550S5162-68 550S5162-97
550S200-33 550S5200-43 550S200-54 550S200-68 5505200-97
800S162-t 800S162-33 800S162-43 800S162-54 800S162-68 800S162-97
800S200-33 800S200-43 800S200-54 800S200-68 800S200-97
1000S162.t 1000S162-43 1000S162-54 1000S162-68 1000S162-97
1000S200-43 1000S200-54 1000S200-68 1000S200-97
12005162t 1200S162-54 1200S162-68 12005162-97
1200S200-54 1200S200-68 1200S200-97

'These members are applicable to the 2015 IRC and 2012 IRC and are not applicable to the 2009 IRC.
2Framing members must have a minimum lip size of 0.5 inch (12.7 mm).

TABLE 10—MANUFACTURING LOCATIONS

CEMCO

Marino\WARE

Telling Industries

CEMCO - City of Industry
City of Industry, CA 91746

Marino\WARE — South Plainfield
South Plainfield, NJ 07080

Telling Industries, LLC
Cambridge, OH 43725

CEMCO - Pittsburg
Pittsburg, CA 94565

Marino\WARE — Giriffin
Griffin, GA 30223

Telling Industries, LLC
Osceola, AR 72370

CEMCO - Denver
Denver, CO 80204

Marino\WARE — East Chicago

East Chicago, IN 46312

CEMCO - Fort Worth
Fort Worth, TX 76140

Marino\WARE — Pasadena

Pasadena, TX 77507
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EVALUATION SUBJECT:

SURE-BOARD® SERIES 200, 200W, AND 200B
STRUCTURAL PANELS INSTALLED ON
COLD-FORMED STEEL OR WOOD FRAMED
SHEAR WALLS

REPORT HOLDER:
Intermat

2045 Placentia Avenue

Costa Mesa, California 92627
www.sureboard.com
support@sureboard.com

CSI Division: 05-METALS
CSI Section: 05160-Metal Framing Systems

1.0 SCOPE OF EVALUATION

1.1 Compliance to the following codes & regulations:
e 2015, 2012, and 2009 International Building

Code® (IBC)

e 2015, 2012, and 2009 International Residential
Code® (IRC)

e Attached Supplement- 2016 and 2013 California
Building Code® (CBC)

1.2 Evaluated in accordance with:
e EC003-2016

1.3 Properties assessed:
e  Structural

2.0 PRODUCT USE
2.1 General

2.1.1 Sure-Board® Series 200, 200W, and 200B Structural
Panels are panels attached to cold-formed steel (CFS) or
wood framing for shear wall applications within a Seismic
Force-Resisting System conforming to items A.13 in Table
12.2-1 of ASCE 7-05, and A.15 and A.16 in Table 12.2-1
of ASCE 7-10; or a Wind Force Resisting System.

2.1.2 The structural panels are alternatives to cold-formed
steel or wood stud light-frame shear wall systems described
in Section 2211.6 of the 2015 and 2012 International
Building Code (IBC), Section 2210.6 of the 2009
International Building Code (IBC), Section 2305 of the
International Building Code (IBC), and Section 12.2 of
ASCE/SEI 7. The structural panels may also be used where
an engineered design is submitted in accordance with
Section R301.1.3 of the International Residential Code
(IRC).

Revised: 10/03/2016

Number:

Valid Through: 02/28/2017

3.0 PRODUCT DESCRIPTION

3.1 Sure-Board® Series 200, 200W, and 200B Series
Structural Panels

3.1.1 Sure-Board® Series 200 Panels: Sure-Board®
Series 200 Structural Panels consist of Y- to ¥-inch thick
(12.7 to 19.0 mm), tapered or square-edged, non-rated or
Type-X fire-resistance-rated gypsum wallboard complying
with ASTM C1396, C1278 or C1177, or cement board
complying with ASTM C1325 factory-laminated with
water-soluble adhesive to sheet steel. The sheet steel is No.
22 gage (0.027 inch/0.686 mm) minimum base-metal
thickness complying with ASTM A653 CS, Grade 33
minimum, and is provided with a G40 hot-dipped
galvanized coating conforming to ASTM A924. These
panels are available in widths of 48 inches (1219 mm) and
standard lengths of 8, 9, 10 and 12 feet (2438, 2743, 3048
and 3658 mm).

3.1.2  Sure-Board® Series 200W Panels: Sure-Board®
Series 200W Structural Panels consist of minimum 1/8-
inch (3.2 mm) thick, square-edge Medium Density
Fiberboard (MDF) panels, or equal, complying with ANSI
A208.2, factory-laminated with a water-soluble adhesive to
sheet steel. The sheet steel is No. 22 gage (0.027 inch/0.686
mm) minimum base-metal thickness complying with
ASTM A653 CS, Grade 33 minimum, and is provided with
a G40 hot-dipped galvanized coating conforming to ASTM
A924. These panels are available in widths of 48 inches
(1219 mm) and standard lengths of 8, 9, 10 and 12 feet
(2438, 2743, 3048 and 3658 mm) and the standard lengths
may be pre-cut by request.

3.1.3 Sure-Board® Series 200B Panels: Sure-Board®
Series 200B Structural Panels consist of %2- to ¥-inch thick
(12.7 to 19.0 mm), tapered or square-edged, non-rated or
Type X fire-resistance-rated gypsum wallboard complying
with ASTM C1396, C1278 or C1177, or cement board
complying with ASTM C1325, factory-laminated with
water-soluble adhesive to sheet steel. The sheet steel is No.
14 gage (0.071 inch/1.81 mm) minimum base-metal
thickness complying with ASTM A653 CS, Grade 50
minimum, and is provided with a G60 hot-dipped
galvanized coating conforming to ASTM A924. These
panels are available in widths of 48 inches (1219 mm) and
standard lengths of 8, 9, 10 and 12 feet (2438, 2743, 3048
and 3658 mm).

3.2 Fasteners
3.2.1 Sure-Board® Series 200 Panels Attached to Steel

Framing (Tables 1 and 1A): The fasteners used for
attaching the Sure-Board® Series 200 Structural Panels to

U
The product described in this Uniform Evaluation Service (UES) Report has been evaluated as an alternative material, design or method of construction in order to satisfy and comply with(‘ #

the intent of the provision of the code, as noted in this report, and for at least equivalence to that prescribed in the code in quality, strength, effectiveness, fire resistance, durability and safely,

as applicable, in accordance with IBC Section 104.11. This document shall only be reproduced in its entirety. 59 E
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steel framing are self-drilling/self-tapping No. 2 pilot point
bugle head screws. The No. 8 screws have a minimum
diameter of 0.138 inch (3.5 mm), with a minimum 0.3145
inch (8.0 mm) head diameter and 1.25 inch (31.7 mm)
minimum length, and shall comply with SAE J78 and
ASTM C954.

3.2.2 Sure-Board® Series 200W Panels Attached to
Steel Framing (Tables 2 and 3): The fasteners used for
attaching the Sure-Board® Series 200W Structural Panels
to steel framing are No. 10 - 0.19 inch (4.83 mm) minimum
diameter, with a minimum 0.3145 inch (8.0 mm) diameter
pan head and 0.75 inch (19.0 mm) minimum length screws,
complying with SAE J78 and ASTM C954.

3.2.3 Sure-Board® Series 200B Panels Attached to Steel
Framing (Table 1): The fasteners used for attaching the
Sure-Board® Series 200B Structural Panels to steel framing
are minimum No. 8 self-drilling screws with a minimum
0.138 inch (3.5 mm) diameter and minimum 1.25 inch
(31.7 mm) length. The screw head is No. 2 pilot point bugle
head having a minimum 0.3145 inch (8.0 mm) head
diameter. The screws shall comply with SAE J78 and
ASTM C954. Larger screw diameter is acceptable to use
and maintain capacities listed in this report.

3.24 Sure-Board® Series 200 and 200W Panels
Attached to Steel Framing (Table 6): Other fasteners for
attaching Sure-Board® Series 200 and 200W Structural
Panels to steel framing include power-driven fasteners
(pneumatic pins) for specific assemblies listed in Table 6
of this report. The minimum 1% inch (31.8 mm) long by
0.100 inch (2.54 mm) diameter knurled shank pneumatic
nails with a minimum 5/16 inch (7.94 mm) diameter head
are produced by Aerosmith Inc. and shall comply with an
evaluation report issued by an approved and accredited
evaluation agency.

3.2.5 Sure-Board® Series 200W Panels Attached to
Wood Framing (Table 4): The fasteners used for
attaching the Sure-Board® Series 200W Structural Panels
to wood framing are smooth shank 10d plywood nails
measuring minimum 2.25 inches (57.2 mm) long by
minimum 0.148 inch (3.8 mm) shank diameter.

3.2.6 Sure-Board® Series 200 Panels Attached to Wood
Framing (Table 5): The fasteners used for attaching the
Sure-Board® Series 200 Structural Panels to wood framing
are No. 8 by minimum 2-inch (50.8 mm) long drywall
wood screws.

3.3 Steel Framing

3.3.1 In this report, for steel framing members, the
following gage reference numbers, and corresponding
minimum design base-metal thicknesses shall apply:

No. 14 gage: 0.071 inch (1.81 mm)
No. 16 gage: 0.054 inch (1.37 mm)
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No. 18 gage: 0.043 inch (1.09 mm)
No. 20 gage: 0.033 inch (0.84 mm)

3.3.2 Steel studs for shear walls are C-shaped, with a
minimum depth of 3% inches (89 mm) and a minimum
flange width of 13% inches (41 mm), with a ¥s-inch (9.5
mm) return lip for C-shaped stud. Tracks shall be a
minimum of 3% inches (89 mm) wide, with minimum 1%-
inch (31.7 mm) high flanges.

3.3.3 No. 14 and No. 16 gage steel members shall comply
with ASTM A653 CS Grade 50, with minimum yield and
tensile strengths of 50 ksi (340 MPa) and 65 ksi (450 MPa),
respectively. The No. 18 and No. 20 gage members shall
comply with ASTM A653 CS Grade 33, with minimum
yield and tensile strengths of 33 ksi (230 MPa) and 45 ksi
(310 MPa), respectively. Structural design shall be
performed by the design professional in accordance with
Section 2211.6 of the 2015 and 2012 IBC, Section 2210.6
of the 2009 IBC, Section R301.1.3 of the IRC, AISI S100,
and ASCE/SEI 7. Collector posts at each end of shear wall
shall be minimum double stud and same gage as framing
material, except as described in footnote 10 to Table 1 of
this report. Actual collectors may be increased to larger or
heavier gage element, as determined by the design
professional.

3.4 Wood Framing

3.4.1 Minimum framing members are Stud or Construction
grade Douglas Fir (D.F.) or equal with a minimum Specific
Gravity (S.G.) of 0.49, conforming to Chapter 23 of the
IBC and IRC. Minimum framing member size for shear
walls shall be nominal 2 by 4 studs.

3.4.2 End Posts for shear walls shall be minimum 4 by 4
No. 1 grade Douglas Fir or equal. Sill plates for shear walls
shall be minimum 2 by 4 Standard grade or better Douglas
Fir or equal.

3.4.3 Sill Plates for two-sided shear walls shall be
minimum 2 by 4 Timberstrand®, 3 by 4 pressure-
preservative treated Douglas Fir or equal, and shall be in
compliance in a current evaluation report from an approved
and accredited evaluation agency.

3.4.4 Fire-retardant-Treated wood framing material has
been tested with Sure-Board® panels. All stated load
capacities in Tables 4 and 5 of this report shall remain as
stated in this report.

4.0 DESIGN AND INSTALLATION
4.1 Shear Wall Design

4.1.1 Seismic loadings shall be determined in accordance
with IBC Section 1613 and ASCE/SEI 7 subject to
limitations set forth for Seismic Force-Resisting Systems
conforming to items A.13 in Table 12.2-1 of ASCE/SEI 7-
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05, and A.15 and A.16 in Table 12.2-1 of ASCE/SEI 7-10.
The shear walls shall be limited to height limits and seismic
categories listed in ASCE/SEI 7, Table 12.2-1, for the
respective light frame shear wall bearing wall system.

Wind loadings shall be determined in accordance with IBC
Section 1609 and ASCE/SEI 7.

4.1.2 The Nominal (V,) and Allowable Stress Design (Vasq)
shear values for wind and earthquake forces are shown in
Tables 1, 1A, 2, 3, 4, 5, and 6 of this report with associated
deflections for shear walls using Sure-Board® Series 200,
200W, and 200B Structural Panels attached to Cold-
Formed Steel or Wood studs. Nominal shear values shall
be multiplied by the appropriate strength reduction factor
to determine LRFD design strength in accordance with
footnote 4 of Tables 1, 1A, 2, 3, 4, 5, and 6 of this report as
set forth in 2015 and 2012 IBC Section 2211.6, 2009 IBC
Section 2210.6, Chapter 23 of the IBC, and R301.1.3 of the
IRC.

4.1.3 Design Deflection:

The deflection of a 200 or 200W shear wall fastened
throughout on steel stud framing shall be permitted to be
calculated in accordance with Eq. 4.1.3. Eq. 4.1.3 shall not
be used to estimate deflection for shear strengths exceeding
the tabulated nominal values in this report:

A 2vh3 N vh t ()15 (v)“
T 3EAD T M2 \pGt ) T Y 2R

h
+ (5) 6anchorage (EQ- 4-1-3)

Where

A. = Gross cross-sectional area of chord/boundary studs,
in? (mm?)

b = Width of shear wall, in. (mm)

Es =Modulus of elasticity of steel, 29,500,000 psi (203,000

MPa)
Fy = minimum specified yield strength of steel sheet in the

Sure-Board sheathing, psi (MPa)

G = Shear modulus of steel in the Sure-Board sheathing,

11,300,000 psi (78,000 MPa)
h = Wall height, in. (mm)
s = Fastener spacing at panel edges, in. (mm)

ts ss = Sure-Board sheathing steel design thickness, in.

(mm)

ts r = Cold-formed steel framing design thickness, in. (mm)
v = Shear demand (V/b), Ib/in (N/mm)

V = Total lateral load applied to the shear wall, 1b (N)

A = Calculated deflection, in. (mm)

danchorage = Vertical deformation from anchorage system, in.
(mm)

p=1.0

Number: P9

Valid Through: 02/28/2017

B = product specific inelastic stiffness factor, 1b/in/in '’%, in
Table 4.1.3 of this report.

o = product specific inelastic stiffness multiplier, in Table
4.1.3 of this report.

®; =s/(6 in.) {s/152.4 mm}

®> = (0.0346 in.)/ts r {(0.8788 mm)/t; r}

o3 = [(h/b)/2]%3

o4 = [(33,000 psi)/Fy]> {[(228 MPa)/F,]*3}

Table 4.1.3 -- Sure-Board Shear Wall
Deflection Parameters

Parameter Sure-Board Sure-Board
Series 200 Series 200W
ol 2.566 2.359
B [(Ib./in.)/(in.Y*)] 126.16 107.73
B [(N/mm)/(mm¥)] 6.263 4.788

4.1.4 The maximum shear-wall height-to-width ratio is
2Y4:1. Panels shall be fastened in accordance with footnote
2 of Tables 1, 1A, 2, 3, 4, 5, and 6 of this report, as
applicable.

4.1.5 Design of shear wall connections, such as uplift hold-
downs, shear to base anchorage and shear transfer from
horizontal elements are beyond the scope of this report and
the design professional shall provide appropriate design
and detailing information to the code official. The collector
shall be designed in accordance to and comply with the
IBC or the IRC and be sized to exceed the loads resisted by
the shear wall.

4.16 Cold-Formed Steel or Wood framing design for out-
of-plane and axial loads shall comply with the IBC or IRC,
as applicable. For installation in Seismic Design Category
C, D, E, and F, additional requirements in 2015 and 2012
IBC Section 2211.6, 2009 IBC Section 2210.6, Chapter 23
of the IBC, or IRC, AISI S100, and ASCE/SEI 7 apply.

4.2 Installation
4.2.1 General

The panels shall be directly applied to the studs at interior
and exterior shear walls and are limited to applications
where there is no continuous direct exposure to the weather
or damp environments other than during construction.
Construction exposure shall not to exceed the board
(gypsum, cement, or fiberboard) manufacturer’s
recommendations or shall be protected during construction
from direct moisture exposure to gypsum. In areas that may
be exposed to possible moisture intrusion, water resistant
sheathing is required. Sure-Board® products may be
installed as specified by the registered design professional
on assemblies as permitted by the IBC or IRC in all Seismic
Design Categories.

4.2.2 Steel Framing

4.2.2.1 Installation shall be in accordance with this report
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and the manufacturer’s published Installation and Cutting
Sure-Board® Series 200, 200W, and 200B instructions.
Where conflicts occur, the more restrictive shall govern.
Field repair of Sure-Board® Series 200, 200W, and 200B
panels with surface damaged gypsum wallboard may be
accomplished following Section 3 of Installation and
Cutting Sure-Board® Series 200, 200W, and 200B,
available from the manufacturer upon request or online at
www.sureboard.com

4.2.2.2 Sure-Board® Series 200, 200W, and 200B
Structural Panels shall be placed with the long dimension
parallel or perpendicular to steel stud framing. The steel
face shall be in contact with the framing. All panel edges
(top and bottom) shall be fully blocked by framing studs,
track, blocking, or flat straps of the same gage as the
framing material and include an end collector element to
be determined by the Design Professional in accordance
with the IBC, IRC, the AISI S100, and the ASCE/SEI 7
seismic provisions. Minimum required collector elements
are defined in Section 3.3.3 of this report, and are required
at both shear wall ends. Maximum stud spacing shall not
exceed 24 inches (610 mm) on center. Screws attaching
panels shall be installed in one operation through the panels
into the framing. Screws or pneumatic pin heads are
required to be located % inch (9.53 mm) minimum from
panel edges. Screw heads shall be driven flush with
surface. Screws shall penetrate at least three exposed
threads into framing members.

4.2.2.3 A minimum panel size of 16 inches by 96 inches
(406 mm by 2438 mm) is acceptable, provided all
perimeter edges are fastened to framing members at the
required spacing. All panels may be fastened at panel joint
stud without staggering the fasteners at each panel. No
panels shall be lapped over another at these lap joint studs.
Joint spacing between panels shall range from 0 inch to 1/8
inch (0 to 3.2 mm). Top and Bottom track gaps to floors or
ceilings are not limited except that panels shall have at least
1 inch (25.4 mm) minimum track leg height behind panel
edges, without adding additional backing for fasteners. The
designed fastener spacing shall apply to each panel edge.
No panel edges shall be lapped and attached with a single
row of fasteners.

4.2.2.4 Holes cut in Sure-Board® panels shall be approved
by the code official based on the recommendations
supplied by manufacturer and as recommended by the
Design Professional.

4.2.3 Wood Framing

4.2.3.1 Installation shall be in accordance with this report
and the manufacturer’s published installation instructions.
Field repair of Sure-Board® Series 200 Structural Panels
with surface damaged gypsum wallboard may be
accomplished following Section 3 of Installation and
Cutting Sure-Board® Series 200 and 200W, available from
the manufacturer upon request or online at
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4.2.3.2 Sure-Board® Series 200, 200W and 200B Structural
Panels shall be placed with the long dimension parallel or
perpendicular to stud framing. The steel face shall be in
contact with the framing. All panel edges shall be fully
blocked by framing studs, blocking or plates. Maximum
stud spacing as tested shall not exceed 24 inches (610 mm)
on center. Nail and screw heads are required to be located
¥ inch (9.53 mm) minimum from panel edges. Nail and
screw heads shall be installed flush with surface of MDF,
non-combustible sheathing or gypsum wallboard to
accommodate application of finish material where
required.

4.2.3.3 A minimum panel size of 16 inches by 96 inches
(406 mm by 2438 mm) is acceptable provided all perimeter
edges are fastened to framing members at the required
spacing. All panels may be fastened at panel joint stud
without staggering the fasteners at each panel. No panels
shall be lapped over another at these lap joint studs. Joint
spacing between panels shall range from 0 inch to 1/8 inch
(0 to 3.2 mm). Top and Bottom plate gaps to floors or
ceilings are not limited except that panels shall have at least
1 inch (25.4 mm) minimum plate thickness behind panel
edge, without adding additional blocking for fasteners. The
designated fastener spacing applies to each panel edge. No
panel edges can be lapped and attached with a single row
of fasteners.

4.2.3.4 Holes cut in Sure-Board® panels shall be approved
by the code official based on the recommendations
supplied by manufacturer and as recommended by the
Design Professional.

4.3 Special Inspections

When required by the code official, periodic special
inspections for seismic or wind resistance shall be in
accordance with the requirements of IBC Chapter 17
corresponding to the applicable type (wood or cold-formed
steel) of light-framed construction.

5.0 LIMITATIONS

The Sure-Board® Series 200, 200W, and 200B Structural
Panels, described in this report, comply with the codes
listed in Section 1.1 of this report, subject to the following
conditions:

5.1 Panels are manufactured, identified and installed in
accordance with this report.

5.2 The Nominal (V,) and Allowable Stress Design (Vasa)
shear values for shear walls are limited to the values noted
in Tables 1, 1A, 2, 3,4, 5, and 6 of this report. To determine
the design strength values, the appropriate strength
reduction factor, in accordance with 2015, 2012 IBC
Section 2211.6, 2009 IBC Section 2210.6, or Chapter 23
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of'the IBC, or Section R301.1.3 of the IRC shall be applied.

5.3 Plans and calculations demonstrating compliance with
codes listed in Section 1.1 of this report and this report shall
be submitted to the code official for approval.

5.4 Applied loads shall be adjusted in accordance with
Section 1605 of the IBC. Calculations shall demonstrate in
addition to other requirements as stipulated by the code
official, that the applied loads are less than the design loads
described in the IBC, or IRC and this report.

5.5 All nominal and allowable load capacities provided to
this report do not include 1.33 stress increase. The 1.33
increase for transient loads shall not be applied to
allowable shear loads for these products.

5.6 The panels are produced at CEMCO, WARE
INDUSTRIES, WELLBILT and INTERMAT facilities.

6.0 SUBSTANTIATING DATA

Data in accordance with the IAPMO Uniform ES
Evaluation Criteria for the Testing and Analysis of Steel
Sheet Sheathing for Wood and Cold Formed Steel Light
Framed Structure Shear Walls (EC 003-2016) and an
IAPMO Uniform ES approved quality control manual.

Revised: 10/03/2016

Number:

Valid Through: 02/28/2017

7.0 IDENTIFICATION

A label shall be affixed on at least one of the following:
product, packaging, installation instructions or descriptive
literature. The label shall include the company name or
trademark, model number, and the IAPMO Uniform ES
Mark of Conformity the name of the inspection agency
(when applicable) and the Evaluation Report Number (ER-
126) to identify the products recognized in this report. A
die-stamp label may also substitute for the label. Either
Mark of Conformity may be used as shown below:

&3

IAPMO ER #126

9 AA
&\ )

‘ D, o A e

Brian Gerber, P.E., S.E.
Vice President, Technical Operations
Uniform Evaluation Service

Ll 8.

Richard Beck, PE, CBO, MCP
Vice President, Uniform Evaluation Service

e

GP Russ Chane
CEO, The IAPMO Group

For additional information about this evaluation report please visit
www.uniform-es.org or email at info@uniform-es.org
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TABLE 1 - NOMINAL AND ALLOWABLE SHEAR RESISTANCE To WIND OR SEISMIC FORCES AND
DISPLACEMENT (inches) FOR SHEAR WALLS WITH SURE-BOARD® SERIES 200 / SERIES 200B STRUCTURAL
PANELS ATTACHED TO LIGHT GAGE STEEL C-STUDS AT 24” O.C. with SCREWS (pounds per foot) '

STEEL FRAMING FASTENER SPACING AT PANEL EDGES INCHES ON CENTER ©
6 4 3 2
Minimum Vn2,3,4,7 Vasd2,3,6 AvasdQ Vn2,3,4,7 Vasd2,3,3 AvasdQ Vn2,3,4,7 Vasd2,3,8 Avasd9 V"2,3,4,7 Vasd2,3,8 AvasdQ
Gage® (plf) (plf) (inch) (plf) (pIf) (inch) (plf) (pif) (inch) (pif) (plf) (inch)
1,085 | 434 | 021 | 1,545 | 618 021 | 1,730 | 692 024 | 1915 | 766 | 0.26
No. 20 (0.033
inch)
1,543 | 617 | 047 | 2,211"| 885 022 | 2,486 | 977 022 | 2537 | 906 | 0.16
No. i1n8c$10).043 1,405° | 562 | 0.24 | 1925"| 770 023 | 2,821| 1,126 | 025 | 2,9089" | 1,196 | 0.21
No. :nscﬁ’)'os" 1697 | 678 | 025 | 2306 | 922 025 | 2,057 | 1,002 | 026 | 36470 | 1,253 | o0.28
No.16 (0.054 inch) ©
A I I I ol T T Bl IR 5011 | 1,710 | 0.28
No.14(0.071 | | | e | e | e | e | e | e | e 3202 | 1,257 | 024
inch)
No. 14 (0.071
inch) *
T e e T il et R R R P 4635 | 1,700 | 0.22

For SI: 1 inch = 25.4 mm, 1 Ib/linear = 0.0146 N/mm.
*Fasteners 6” O.C. into intermediate framing

" These values are for short-term loads due to wind or earthquake.
2The screws are described in Section 3.2.1 and are installed in accordance with Section 4.2.2.2 of IAPMO ES ER-126.
3 Tabulated values listed in tables are for panels applied to one side or two sides of a wall.

“4For load and resistance factor design (LRFD) loads, the tabulated Vn load values shall be multiplied by the resistance factor 0.60 for Seismic or 0.65
for Wind.

5Section 3.3.1 in IAPMO ES ER-126, describes minimum base metal thickness associated with gages.

8 All panel edges shall be blocked. Panels can be installed vertically or horizontally. Fasteners shall be spaced a maximum of 12 inches on center along
intermediate framing members, except as specifically noted in Table 1 of this report.

7V = Nominal Strength.
8Vasa = ASD Design Load.
9 A Vasa= Deflection at Vasa design Load.

10 Nominal strength is based on double c-stud collectors (end posts) to be designed and installed using one gage thicker than the framing material used
in the shear wall.
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TABLE 1A - NOMINAL AND ALLOWABLE SHEAR RESISTANCE TO WIND OR EARTHQUAKE FORCES AND
DISPLACEMENT (inches) FOR SHEAR WALLS WITH SURE-BOARD® SERIES 200 / SERIES 200B STRUCTURAL
PANELS ATTACHED TO LIGHT GAGE STEEL C-STUDS AT 16” O.C. WITH SCREWS (pounds per foot) *

STEEL .

FRAMING FASTENER SPACING AT PANEL EDGES INCHES ON CENTER

6 4 3 2
Minimum Vn2,3,4,7 Vasd2,3,8 Avasdg Vn2,3,4,7 Vasd2,3,8 Avasdg Vn2,3,4,7 Vasd2,3,8 Avasd9 Vn2,3,4,7 Vasd2,3,8 Avasd9
Gage® (pIf) (pIf) | (inch) (pif) (pIf) | (inch) (pif) (pif) (inch) (pIf) (pif) (inch)
14

(0.071 inch) 5,079 1,897 0.26

2-Sided

For SI: 1 inch = 25.4 mm, 1 Ib/foot = 0.0146 N/mm.

" These values are for short-term loads due to wind or earthquake.

2The screws are described in Section 3.2.1 and are installed in accordance with Section 4.2.2.2 of IAPMO ES ER-126
3 Tabulated values listed in tables are for panels applied to one side or two sides of a wall.

4 For load and resistance factor design (LRFD) loads, the tabulated Vi load values shall be multiplied by the resistance factor 0.60 for
Seismic or 0.65 for Wind.

5 Section 3.3.1 in IAPMO ES ER-126, describes minimum base metal thickness associated with gages.

6 All panel edges shall be blocked. Panels are installed vertically or horizontally. Fasteners shall be spaced a maximum of 12 inches on center along
intermediate framing members.

7 Vln = Nominal Strength.
8Vasa = ASD Design Load.
9 A Vasa = Deflection at Vasa design Load.

TABLE 2 - NOMINAL AND ALLOWABLE SHEAR RESISTANCE TO WIND OR EARTHQUAKE FORCES AND
DISPLACEMENT (inches) FOR SHEAR WALLS WITH SUREBOARD® SERIES 200W / SERIES 200B STRUCTURAL
PANELS ATTACHED TO LIGHT GAGE STEELC-STUDS AT 16” O.C. WITH NO. 10 SCREWS (pounds per foot) !

STEEL FRAMING No. 10 SCREW SPACING AT PANEL EDGES AND FIELD 2/6, INCHES ON CENTER ©
2,3,4,7 2,38 9
Minimum Gage® V("plf) V(a::") ﬁ.\qlisﬁ)
No. 18-Ga. (0.043 in.) 2,168 703 0.14
No. 16-Ga. (0.054 in.) 2,704 923 0.18
No. 14-Ga. (0.071 in.) 2,755 934 0.15
No. 14-Ga. (0.071 in.) 2 Sided 5,091 1,922 0.29

For Sl: 1 inch = 25.4 mm, 1 plf = 0.0146 N/mm.

" These values are for short term loads due to wind or earthquake

2 The screws as described in Section 3.2.2 and installed in accordance with Section 4.2.2.2 of IAPMO ES ER-126

3 Tabulated values listed in tables are for panels applied to one side or two sides of a wall.

4For load and resistance factor design (LRFD) loads, the tabulated Va load values shall be multiplied by the resistance factor 0.60 for
Seismic or 0.65 for Wind.

5 Section 3.3.1 in evaluation report IAPMO ES ER-126, describes minimum base metal thickness associated with gages.

6 Al panel edges shall be blocked. Panels are installed vertically or horizontally. Fasteners shall be spaced a maximum of 6 inches on center along
intermediate framing members.

7V = Nominal Strength.
8 Vasa = ASD Design Load.
9 A Vasd = Deflection at Vasa design Load.
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TABLE 3 - NOMINAL AND ALLOWABLE SHEAR RESISTANCE TO WIND OR EARTHQUAKE FORCES AND
DISPLACEMENT (inches) FOR SHEAR WALLS WITH SUREBOARD® SERIES 200W / SERIES 200B STRUCTURAL
PANELS ATTACHED TO LIGHT GAGE STEEL C-STUDS AT 24” O.C. WITH NO. 10 SCREWS (pounds per foot) *

STEEL FRAMING No. 10 SCREW SPACING AT PANEL EDGES AND FIELD 2/6, INCHES ON CENTER ©

M' ) G 5 Vn2,3,4,7 Vasd2,3,8 Avasdg
inimum Gage (plf) (plf) (inch)

No. 20-Ga. (0.033 in.) 1,518 505 0.11

No. 18-Ga. (0.043 in.) 1,791 631 0.12

For Sl: 1 inch =25.4 mm, 1 plf =0.0146 N/mm.

"These values are for short term loads due to wind or earthquake

2The screws as described in Section 3.2.2 and installed in accordance with Section 4.2.2.2 of IAPMO ES ER-126.

3 Tabulated values listed in tables are for panels applied to one side or two sides of a wall.

4 For load and resistance factor design (LRFD) loads, the tabulated Vi load values shall be multiplied by the resistance factor 0.60 for
Seismic or 0.65 for Wind.

5 Section 3.3.1 in evaluation report IAPMO ES ER-126, describes minimum base metal thickness associated with gages.

6 Al panel edges shall be blocked. Panels are installed vertically or horizontally. Fasteners shall be spaced a maximum of 6 inches on center

along intermediate framing members.
7V = Nominal Strength.
8 Vasa = ASD Design Load.
9 A Vasa= Deflection at Vasq design Load.

TABLE 4 - NOMINAL AND ALLOWABLE SHEAR RESISTANCE TO WIND OR EARTHQUAKE FORCES AND
DISPLACEMENT (inches) FOR SHEAR WALLS WITH SURE-BOARD® SERIES 200W / SERIES 200B STRUCTURAL
PANELS ATTACHED TO DF STUDS AT 16” O.C. WITH 10D NAILS (pounds per foot) *

FRAMING 10d (2.25” min X .148) NAIL SPACING AT PANEL EDGES AND FIELD, INCHES ON CENTER?
Stud: 4/6 2/6 2/6 Two Sided" 3/6

2 x 4 stud grade DF

End post:
4x4No.1 grade DF V"2,3,4,5,6 vasdz's’s'7 Avasd8 Vn2'3'4'5'e Vasd2’3'5'7 AVasds Vn2'3’4'5'G Vasdz'a’s'7 AVasds Vn2'3'4'5'G Va\sdz’?"s'7 Avasd8

*4x6 No.1grade DF| (plf) (plf) (inch) (plf) (plf) (inch) (plf) (plf) (inch) (plf) (plf) (inch)
Sill and top plate:

2 x 4 standard
grade DF 1,453 583 0.18 | 2,357 950 0.23 4,884 1,827 024 | - | eeeeee- —_—
*Sill Plate: 2x4
TimberStrand or
standard
grade DF

For Sl: 1 inch = 25.4 mm, 1 plf = 0.0146 N/mm.

" These values are for short term loads due to wind or earthquake

2The nails are described in Section 3.2.5 and are installed in accordance with Section 4.2.3.2 in IAPMO ES ER-126.

3 All panel edges shall be blocked. Panels are installed vertically or horizontally. Fasteners shall be spaced a minimum of 6 inches on center along
field framing members.

4For load and resistance factor design (LRFD) loads, the tabulated Vi load values shall be multiplied by the resistance factor 0.60 for
Seismic or 0.65 for Wind.

5 Tabulated values listed in tables are for panels applied to one side or two sides of a wall.

6V, = Nominal Strength.

7 Vasq = ASD Design Load.

8 A V454 = Deflection at Vasa design Load.
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TABLE 5 - NOMINAL AND ALLOWABLE SHEAR RESISTANCE TO WIND OR EARTHQUAKE FORCES AND
DISPLACEMENT (inches) FOR SHEAR WALLS WITH SURE-BOARD® SERIES 200 / SERIES 200B STRUCTURAL
PANELS ATTACHED TO DF STUDS AT 16” O.C. WITH NO. 8 X 2” SCREWS (pounds per foot) !

FRAMING No. 8 X 2” SCREW SPACING AT PANEL EDGES AND FIELD, INCHES ON CENTER 3

Stud: : *
2x4 stud grade DF 2112 2/12 (2-Sided)
End post:

4 x4 No. 1 grade DF V23456 | Vogg?357 Avasds V2348 Vasa>>7 AVasd8
Sill and top plate: (plf) (plf) (inch) (plf) (plf) (inch)
2 x 4 standard
grade DF
*Sill Plate: 2x4
TimberStrand or
standard 2,751 1,086 0.23 4,501 1,800 0.23

grade DF

For Sl: 1 inch = 25.4 mm, 1 plf = 0.0146 N/mm.
" These values are for short term loads due to wind or earthquake
2The screws are described in Section 3.2.6 and are installed in accordance with Section 4.2.3.2 in IAPMO ES ER-126.

3 All panel edges shall be blocked or backed. Panels are installed vertically or horizontally. Screws shall be spaced a minimum of 12 inches on center

along field framing members.
4For load and resistance factor design (LRFD) loads, the tabulated Vi load values shall be multiplied by the resistance factor 0.60 for

Seismic or 0.65 for Wind.
5 Tabulated values listed in tables are for panels applied to one side or two sides of a walll.
6 Vi = Nominal Strength.
"Vasa = ASD Design Load.
84 V,sq = Deflection at Vasa design Load.

TABLE 6 - NOMINAL AND ALLOWABLE SHEAR RESISTANCE TO WIND OR EARTHQUAKE FORCES AND
DISPLACEMENT (inches) FOR SHEAR WALLS WITH SURE-BOARD® SERIES 200 / SERIES 200W / SERIES 200B
STRUCTURAL PANELS ATTACHED TO LIGHT GAGE STEEL C-STUDS AT 16” O.C. WITH COMBINED SCREWS AND
PNEUMATIC PINS MANUFACTURED BY AEROSMITH INC. (pounds per foot) *

FRAMING SCREW / SCREW / PIN SPACING AT PANEL EDGES AND FIELD INCHES ON CENTER 3
¢| 2M2/2'° No. 18 gage 5/8” 2/12/2"° No. 16 gage 5/8” 2/12/2"° No. 18 gage 's” M/B 2/12/2'° No. 16 gage %"
No. 18 gage DIG DIG M/B
3 5/8” C-stud
@ 16" oc- V"2,3,4,5,7 Vasd2,3,5,8 A Vasdg Vn2,3,4,5,7 Vasd2,3,5,3 A Vast Vn2,3,4,5,7 Vasd2,3,5,8 A Vasdg V"2,3,4,5,7 Vasd2,3,5,8 A Vast
(pif) (plf) (inch) (pif) (pIf) (inch) (pif) (pIf) (inch) (plf) (pIf) (inch)
No. 16 gage ¢
3 5/8” C-stud
@ 16” O.C.
2,449 975 0.21 2,825 1,100 0.24 2,201 811 0.17 2,495 932 0.19

For Sl: 1 inch = 25.4 mm, 1 plf = 0.0146 N/mm.

" These values are for short term loads due to wind or earthquake

2The pins and screws are described in Section 3.2.4 and are installed in accordance with Section 4.2.2.2 in IAPMO ES ER-126.

3 All panel edges shall be blocked. Panels are installed vertically or horizontally. Fasteners shall be spaced a minimum of 12 inches on center
along field framing members.

4For load and resistance factor design (LRFD) loads, the tabulated Vi load values shall be multiplied by the resistance factor 0.60 for
Seismic / 0.65 for Wind.

5 Tabulated values listed in tables are for panels applied to one side or two sides of a wall.

6 Section 3.3.1 in evaluation report IAPMO ES ER-126, describes minimum base metal thickness associated with gages.

”Vn = Nominal Strength.
8Vasa = ASD Design Load.
9 A Vasa = Deflection at Vasa design Load.
0 Fastener Schedule:

A) All top/bottom track screwed only with No. 8 x 1 %" self-tapping screws at 2”0.c. B) No. 8 x 1 %" self-tapping screws at 12”0.c. at all vertical
studs/posts C) 1 ¥4"x 0.100-in knurled shank for DensGlass Gold (D/G) and 1 3/8”x 0.100-in for Magnesium oxide Board MgO (M/B) both at 270.c.
between screws.(Designation for fasteners A) =2"o.c. B) = 12"0.c. C) =2"0.c.)
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CALIFORNIA SUPPLEMENT

EVALUATION SUBJECT:

SURE-BOARD® SERIES 200, 200W, AND 200B
STRUCTURAL PANELS INSTALLED ON
COLD-FORMED STEEL OR WOOD FRAMED
SHEAR WALLS

REPORT HOLDER:
Intermat

2045 Placentia Avenue

Costa mesa, California 92627
www.sureboard.com
support@sureboard.com

CSI Division: 05-METALS
CSI Section: 05160-Metal Framing Systems

1.0 SCOPE OF EVALUATION

1.1 Compliance with the following codes:
e 2016 and 2013 California Building Code® (CBC)

1.2 Recognition: The Sure-Board® Series 200, 200W,
and 200B Structural Panels evaluated in IAPMO UES
ER-1.26 complies with the CBC, subject to Additional
Requirements in Sections 2.0, 3,0, 4.0, 5.0, and 6.0 of this
supplement.

2.0 PRODUCT USE

The structural panels are an alternative to Cold-Formed Steel
or Wood stud shear wall systems described in Sections 2211
and 2305, respectively, of the 2016 and 2013 CBC.

3.0 PRODUCT DESCRIPTION

3.1 Steel Framing: Steel framing shall be in accordance with
Section 2211 of the CBC.

3.2 Wood Framing: Minimum framing members shall
conform to Chapter 23 of the CBC.

4.0 DESIGN AND INSTALLATION

4.1 Shear Wall Design: Design provisions in Sections 4.1.1,
4.1.2,4.1.3,4.1.4,4.1.5, and 4.1.6 of ER-126 shall apply to
the CBC except where modified as follows. The Nominal
(Va) and Allowable Stress Design (Vasa) shear values for
wind and earthquake forces are shown in Tables 1, 1A, 2, 3,
4,5, and 6 of ER-126 with associated deflections for shear
walls using Sure-Board® Series 200, 200W, and 200B
Structural Panels attached to Cold-Formed Steel or Wood
studs. Nominal shear values shall be multiplied by the
appropriate strength reduction factor to determine LRFD
design strength in accordance with footnote 4 of Tables 1,
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1A, 2, 3,4, 5, and 6 of ER-126 as set forth in Section 2211.6
or Section 2305 of the 2015 or 2012 IBC.

The collector design shall comply with the CBC and sized to
exceed the loads resisted by the shear wall. Wall anchorage
shall comply with CBC Section 2212.5.2 or 2211A .4, as
applicable.

Cold-Formed Steel or Wood framing design for out-of-plane
and axial loads shall comply with the CBC. For installation
in Seismic Design Category C, D, E, and F, additional
requirements for steel framing in Section 2211 of the CBC
shall be observed.

4.2 Installation

4.2.1 Steel/Wood Framing: Installation provisions in
Section 4.2 of ER-126 shall apply to the CBC except where
modified as follows. Sure-Board® Series 200, 200W, and
200B Structural Panels are placed with the long dimension
parallel or perpendicular to stud framing. The steel face shall
be in contact with the framing. All panel edges, top and
bottom shall be fully blocked by framing studs, track,
blocking, or flat strap of the same gage as the framing
material and include an end collector element to be
determined by the Design Professional and the registered
design professional using the CBC.

5.0 LIMITATIONS

The Sure-Board® Series 200, 200W, and 200B Structural
Panels, described in this report, comply with the codes listed
in Section 1.1 of this supplement, subject to the conditions in
ER-126, except where modified as follows:

5.2 The Nominal (V,) and Allowable Stress Design (Vi)
shear values for wind and earthquake forces are shown in
Tables 1, 1A, 2, 3, 4, 5, and 6 of ER-126. To determine the
LRFD design values, the appropriate strength reduction
factor, in accordance with Section 2211 or 2305 of the CBC
shall be applied.

5.4 Applied loads shall be adjusted in accordance with
Section 1605 or 1605A of the CBC. Calculations shall
demonstrate in addition to other requirements as stipulated by
the building official, that the applied loads are less than the
design loads described in CBC and this report.

6.0 SUBSTANTIATING DATA

Data in accordance with the IAPMO Uniform ES Evaluation
Criteria for the Testing and Analysis of Steel Sheet Sheathing
for Wood and Cold Formed Steel Light Framed Structure
Shear Walls (EC 003-2016) and an IAPMO Uniform ES
approved quality control manual.

For additional information about this evaluation report please visit
www.uniform-es.org or email at info@uniform-es.org
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INTERMAT SURE-BOARD® SERIES 200S
STRUCTURAL PANELS

CSI Section: 05160-Metal Framing Systems
1.0 RECOGNITION

Intermat Sure-Board® Series 200S Structural Panels have
been evaluated as floor and roof sheathing in compliance with
Chapters 15 and 23 of the IBC and Chapters R5 and R8 of the
IRC. The panels resist vertical and horizontal diaphragm
loads when attached to and supported by steel frame
construction. The structural panels evaluated in this report
comply with or are satisfactory alternatives to the following
codes and regulations:

e 2015, 2012, 2009 and 2006 International Building

Code® (IBC)

e 2015,2012,2009 and 2006 International Residential
Code® (IRC)

e JAPMO Uniform ES EC-012, Adopted January
2016

e 2013 California Building Code® (CBC) —
Supplement attached

e 2013 California Residential Code® (CRC) —
Supplement attached

2.0 LIMITATIONS

Sure-Board® Series 200S Structural Panels as described in
this report comply with the codes listed in Section 1.0 of this
report subject to the following conditions:

2.1 Plans and structural calculations shall be submitted to the
building official demonstrating compliance with the
provisions of this report and applicable code requirements.
Construction documents shall be prepared by a registered
design professional when required by the statutes of the
jurisdiction where the project will be constructed.

2.2 Construction, design and installation of panels shall be in
conformance with this report and the manufacturer’s
published installation guidelines. Where conflicts occur the
more restrictive shall prevail.

2.3 Use of Sure-Board® Series 200S Structural Panels in fire-
resistance-rated assemblies is outside the scope of this report.

2.4 Use of Sure-Board® Series 200S Structural Panels in
sound-rated assemblies is outside the scope of this report.

2.5 The panels are manufactured by INTERMAT and
licensed manufacturers at manufacturing facilities located in
Costa Mesa, California, City of Industry, California,

Number: kIS
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Pittsburg, California, or East Chicago, Illinois with
independent quality inspections conducted by IAPMO
Uniform ES.

3.0 PRODUCT USE

Sure-Board® Series 200S Structural Panels are used as
noncombustible floor and roof panels for support of vertical
gravity loads, resistance to vertical (gravity and wind uplift)
loads and horizontal in-plane (wind and seismic) loads in
building and other structures of cold-formed steel (CFS) light
frame construction. When used to resist horizontal in-plane
(wind and seismic) loads, the panels function as the sheathing
component of a horizontal diaphragm. The panels are
alternatives to floor and roof sheathing complying with IBC
Sections 1507 and 2304.7 and IRC Sections R503 and R803.
When used to resist horizontal in-plane loads, the panels are
alternatives to wood structural panel sheathing used in
diaphragms complying with AISI S213 as referenced in IBC
Section 2211.6. The Sure-Board® Series 200S Structural
Panels may be used as a component of a fire-resistance-rated
assembly in accordance with IBC Section 703.2, based on
testing in accordance with ASTME 119 or UL 263.
Alternative methods in IBC Section 703.3 are also permitted.

4.0 PRODUCT DESCRIPTION

Sure-Board® Series 200S Structural Panels are a composite
panel of light gage sheet steel and noncombustible sheathing
bonded by a water-based adhesive. Panels are fastened
directly to roof and floor framing members of cold-formed
steel light frame construction with self-tapping screws.
Panels are suitable for exposure to the exterior during
construction but shall be covered by finish flooring or roof
coverings upon completion of construction. Panels are
available in widths of 48 inches (1219 mm) and standard
lengths of 4 and 8 feet (1219 mm and 2438 mm).

4.1 Documented Design Values

4.1.1 Vertical (Gravity) Load Design: Determination of
applicable design loads for dead and live gravity loads
applied perpendicular to panels shall be in accordance with
ASCE 7. Available strength and factored resistance for floor
and roof sheathing to safely resist or support vertical design
loads shall be determined in accordance with the Table 1 of
this report. Values in Table 1 of this report are for use on
panels continuous over two or more spans.

4.1.2 Horizontal (Wind and Seismic) Load Design: Values
for the in-plane nominal strength of panels are established
empirically. Allowable strength values (ASD) used a safety
factor () of 2.5 for seismic loads and 2.0 for wind or other

U
The product described in this Uniform Evaluation Service (UES) Report has been evaluated as an alternative material, design or method of construction in order to satisfy and comply with( E. #

the intent of the provision of the code, as noted in this report, and for at least equivalence to that prescribed in the code in quality, strength, effectiveness, fire resistance, durability and safely,

as applicable, in accordance with IBC Section 104.11. This document shall only be reproduced in its entirety. 69 E
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in-plane loads. Values for factored resistance (LRFD) used a
resistance factor (@) of 0.60 for seismic and 0.65 for wind and
all other in-plane loads.

Determination of applicable design loads shall be in
accordance with ASCE 7. Allowable strength or factored
resistance for horizontal diaphragms to safely resist or
support horizontal design loads shall be determined in
accordance with Table 2 of this report for panels constructed
with the magnesium-oxide Magnum Boards or fiber-cement
boards noted in Section 4.4.1.2 of this report. Allowable
strength values in Table 2 of this report shall not be further
increased for loads of short term duration such as wind or
seismic. The diaphragm length and width shall be limited by
one of the following: engineering mechanics; applied loads;
shear capacity of the diaphragm; and diaphragm deflection
limited by the requirements of ASCE 7 in Sections 12.8.6
entitled, “Story Drift Determination”; or Section 12.12
entitled, “Drift and Deformation”.

Supporting framing members directly connected to the panels
shall be designed to limit deflection to no more than L/360
for total combination of loads applied. For horizontal
diaphragms, the registered design professional shall verify
that the framing members at boundaries of the diaphragm
have sufficient capacity to develop the required strength of
the diaphragm including but not limited to prevention of
compression failure in the rim track.

4.1.3 Vertical Wind Uplift Design: Determination of
applicable design loads for wind uplift loads applied
perpendicular to panels shall be in accordance with ASCE 7.
Allowable strengths, corresponding to joist spacings and
screw placement to safely resist vertical wind uplift design
loads shall be determined in accordance with the Table 3 of
this report.

4.2 Installation

Panels shall be placed with the long dimension perpendicular
to framing members and with the steel side face in direct
contact with the framing. Panels installed as floor or roof
panels shall be continuous over two spans. Joint spacing
between panels shall be 0 inch to 1/8 inch (0 to 3.2 mm).
Maximum spacing of framing members that support panels
shall not exceed 24 inches (610 mm) on center.

Panel edges that are parallel to framing members shall be
fastened to either main framing members or blocking of the
same gage as the framing member i.e. joist or rafter. Panel
edges that are parallel to framing members shall be attached
with a separate row of fasteners for each panel edge.

Panel edges that are perpendicular to framing members shall
be attached to either a framing member, blocking or to the
extended steel sheet backing tab provided on the composite
panel in the row below. When panel edges that are
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perpendicular to the framing members are attached to the
backing tab, a single row of fasteners is sufficient for
fastening of both panel edges.

For diaphragm construction, spacing of fasteners shall be in
accordance with Table 2 of this report for panel edges and at
6 inches (152 mm) on center for connection to other framing
members in the field. For wind uplift, spacing of fasteners
shall be in accordance with Table 3 of this report. Fasteners
attaching panels are installed in one operation through the
panels into the framing. Fasteners shall be located at least 3/8
inch (9.5 mm) from the panel edges and driven flush with the
surface of the noncombustible sheathing. Length of screw
fasteners shall be sufficient to penetrate at least three exposed
threads into framing members.

4.3 Special Inspections: Periodic special inspections for
wind or seismic resistance corresponding to the applicable
type (wood or cold-formed steel) of light-framed
construction shall be provided when the panels are
components of a wind - or seismic-force-resisting system
located in areas set forth in Chapter 1705 of the IBC.
Inspection requirements shall comply with IBC Section 1705.

4.4 Material Information

4.4.1 Sure-Board® Series 200S Structural Panels: Sure-
Board® Series 2008 Structural Panels are composite products
consisting of steel sheet laminated to noncombustible boards
with an adhesive.

4.4.1.1 Panel Sheet Steel: Sheet steel are No. 22 gage
(0.027 inch / 0.686 mm) minimum base-metal thickness
complying with ASTM A653 CS, Grade 33 minimum, and
ASTM A1003/A1003M. The sheets are provided with a G40
hot-dipped galvanized coating conforming to ASTM A924.

4.4.1.2 Panel Noncombustible Boards: Noncombustible
sheathing consists of either a fiber-cement board or a
magnesium-oxide board, as shown in Table 4 of this report.

Table 4
Panel Noncombustible Boards!
Board Minimum | Surface  Burning | Description

Name board Characteristics?

thickness | Flame | Smoke-

(inches) Spread | developed

Index index

James 0.42 0 5 Cellulose fiber-
Hardie reinforced
Backer fiber-cement
Board board
500
Plycem 0.55 0 5
Armoroc | 0.625, 0 5

0.75
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Magnum | 0.50 5 5 Magnesium
Board oxide-board

reinforced with
fiberglass mesh
on both faces

For SI: 1inch =25.4 mm

! Tested in accordance with ASTM E136 in accordance with Section 703.5
of the IBC.

2 Tested in accordance with ASTM E84.

4.4.1.3 Panel Adhesive: The adhesive used to bond the sheet
steel to the noncombustible sheathing is a synthetic-resin-
latex, water-based adhesive in compliance with ASTM C916-
79, Type II and NFPA-90A. Adhesive is used in the
manufacture of the Sure-Board® Series 200S Structural
Panels under an approved quality control program.

4.4.2  Fasteners: Fasteners used to connect the Sure-
Board® Series 200S Structural Panels to steel framing
members ranging from 33 mils (No. 20 nominal gage) to 118
mils (No. 10 gage) thickness shall be self-drilling/self-
tapping pilot point bugle head screws that are manufactured
from steel wire conforming to ASTM A548, Grade 1013 to
1022. Screws shall be minimum 0.138 inch diameter (3.5
mm) (No. 6 gage) by 1-5/8 inch (41 mm) minimum length
and have bugle heads with a minimum 0.3145-inch (8 mm)
head diameter. All Screws shall have winged drill points that
are at least 3/8 inch (9.5 mm) in length and comply with
applicable provisions of SAE J78 and ASTM C954. For
horizontal diaphragms the screw sizes are limited to No.8
(0.164 inch/4.2 mm diameter) and No. 10 (0.190 inch/4.9 mm
diameter).

44.3 Framing Support Members: Framing members
shall be galvanized cold-formed steel having a minimum
thickness designation of 33 mils (No. 20 nominal gage) and
a maximum thickness designation of 118 mils (No. 10
nominal gage). Flange width of framing members shall be at
least 1-5/8 inches. Framing steel shall be Grade 33, Type H,
conforming to ASTM A1003/A1003M or Structural Grade
50, Type H, conforming to ASTM A653/A653 M and ASTM
A1003/A1003M. The steel has a minimum G60 galvanized
coating designation conforming to ASTM A653. For
horizontal diaphragms the framing member thicknesses are
limited to minimum 33 mils (No. 20 nominal gage) and
maximum 54 mils (No. 16 nominal gage).

5.0 IDENTIFICATION

Sure-Board® Series 200S Structural Panels are identified by
a label located on the top right and bottom left corners of the
metal facing. This permanent label notes the INTERMAT
company name, product name, IAPMO UES Mark of
Conformity and this evaluation report number (ER-185). The
sheathing board exposed face has identification indicating the
sheathing type (James Hardie Backer Board 500, Plycem,
Armoroc, or Magnum Board).

Number: kS
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6.0 SUBSTANTIATING DATA

Data in accordance with the IAPMO-UES Evaluation
Criteria for Composite Steel Sheet and Noncombustible
Sheathing Panels (EC 012-2016), Adopted January 2016 and
an IAPMO Uniform ES approved quality control manual.
Test results are from laboratories in compliance with
ISO/IEC 17025.

7.0 CONTACT INFORMATION

INTERMAT

2045 Placentia Avenue

Costa Mesa, California 92627
www.sureboard.com
support@sureboard.com

8.0 STATEMENT OF RECOGNITION

This evaluation report describes the results of research
carried out by IAPMO Uniform Evaluation Service on Sure-
Board® Series 200S Structural Panels to assess conformance
to the codes and standards shown in Section 1.0 of this report
and documents the product’s certification.

.‘I j /'/—;’«" /‘\.,Jw”l“’/‘
Brian Gerber, P.E., S.E.
Vice President, Technical Operations
Uniform Evaluation Service

L Bt

Richard Beck, PE, CBO, MCP
Vice President, Uniform Evaluation Service

e @sz
GP Russ Chaney

CEO, The IAPMO Group

For additional information about this evaluation report
please visit www.uniform-es.org or email at info@uniform-es.org
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EVALUATION REPORT

Number:

Originally Issued: 12/18/2015

Revised: 12/12/2016 Valid Through: 12/31/2017

TABLE 1
NOMINAL AND DESIGN STRENGTHS FOR SURE-BOARD® SERIES 200S STRUCTURAL PANELS

-- FLOOR AND ROOF SHEATHING CONTINUOUS OVER TWO OR MORE SPANS

Span Rating, Nominal Allowable Strength | Factored Resistance Allowable
(inches) (0.c). Strength (ASD) (LRFD) Concentrated Load,
(psf) (psf) (psf) LBF
24 maximum 435 215 260 2,000
For SI: 1inch =25.4 mm, 1 psf =47.88 Pa, 1 Ibf =4.448 N
Notes
1. Maximum allowable strength for panels supported at 24 inches on center is 100 PSF for a deflection limit of

L/360.

2. Panels are capable of supporting an allowable concentrated load of 2,000 Ibs. within the deflection limit of
L/360 on properly designed and constructed framing members.

3. Series 200 panels installed for floors shall include minimum No. 20 gage (0.033 inch) thick steel sheets.
Series 200 panels installed for roofs shall include minimum No. 22 gage (0.027 inch) thick steel sheets.

TABLE 2
NOMINAL SHEAR STRENGTH FOR BLOCKED HORIZONTAL DIAPHRAGMS, LBS/FT
SURE-BOARD® SERIES 200S STRUCTURAL PANELS

Screw Spacing, inches Nominal Allowable Strength,(ASD) | Factored Resistance, (LFRD)
Panel Edge Field Strength, (Rn) | Seismic | Wind/All Others | Seismic Wind/All Others
2 6 2,770 1,110 1,380 1,660 1,800
3 6 2,730 1,090 1,360 1,640 1,770
4 6 1,980 790 990 1,190 1,290
6 6 1,320 530 660 790 860

For SlI: 1 inch = 25.4 mm, 1 Ibf/ft = 14.5939 N/m

The equation Eq. (1) shall be used to estimate the mid-span deflection of Sure-Board’s MgO and fiber-cement simple
span diaphragms:

5vL3
— 4
AD w

2
vL v Z?": Ac. X
= OF Gpagp T W2a gy + W37 (2_B> = lgbl ) Eq. (1)

By

Where,
Ap = mid-span diaphragm deflection, in. (mm)
v = diaphragm shear, Ib/in. (N/mm)
L = width of the diaphragm (perpendicular to load direction), in. (mm)
Es = modulus of elasticity of steel, 29,500,000 psi (203,400 MPa)
Ac = gross cross sectional area of the chord members, in. (mm)
b = depth of the diaphragm (parallel to load direction), in. (mm)
G = shear modulus of steel, 11,300,000 psi (77,910 MPa)
t = design thickness of the sheet steel in structural panel, in. (mm)
tioist = joist design thickness, in. (mm)
B = basic sheathing inelastic deflection parameter, Ib/in® (N/mm?) (62.5 Ib/in® for MgO; 49.4 Ib/in3 for HB500; 70.9
Ib/in® for Plycem and Armoroc)
fr = pin connection deformation factor
= 0.8(ds/d)

ds = diameter of a No. 8 fastener, in. (mm)
d = diameter of fastener, in. (mm)
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Aci = deformation attribute to the it" chord splice, in. (mm)
Xi = distance from the i chord splice to the nearest support, in. (mm)
n = number of chord splices
w1 = adjustment factor for aspect ratios greater than 2:1
=0forL/b=<2.0
=1-2/(L/b)) when L/b>2.0
w2 = adjustment factor for fastener spacing greater than 6 in. (152 mm)
= s/6, where s = actual spacing of fasteners
w3 = adjustment factor for framing design thickness different from 0.0346 in. (0.8788 mm)
= 0.0346/tjoist (0.8788/tjoist)

TABLE 3
ALLOWABLE WIND UPLIFT LOADS FOR
SURE-BOARD® SERIES 200S STRUCTURAL PANELS!?

CFS Specifications Allowable Wind Uplift,(ASD) Allowable Wind Uplift,(ASD)
(psf) (psf)
24 (inch) (o.c), 16 (inch) (o.c)
Joist Spacing Joist Spacing
Screw Size Screw Size
Designated Design Fy Fu No.6 | No.8 | No.10 | No.12 | No.6 | No.8 | No.10 No. 12
Thickness, | Thickness, ksi ksi
mils in.
33 0.0346 33 45 30.5 | 36.2 41.9 47.6 45.8 54.3 62.9 71.5
43 0.0451 33 45 39.5 | 47.2 54.6 62.1 59.3 70.7 81.9 93.2
54 0.0566 50 65 63.5 | 63.5 79.4 79.4 95.3 95.3 119.1 1191
68 0.0713 50 65 63.5 | 63.5 79.4 79.4 95.3 95.3 119.1 1191
97 0.1017 50 65 63.5 | 63.5 79.4 79.4 95.3 95.3 119.1 1191
118 0.1242 50 65 63.5 | 63.5 79.4 79.4 95.3 95.3 119.1 1191

For SI: 1inch = 25.4 mm, 1 Ibf =4.448 N, 1 psf =47.88 Pa, 1 psi = 6.89 kPa

' Allowable wind uplift based on screw spacings of 6 inches on center maximum at all panel edges and 12 inches on
center maximum in the field/interior of the panels.

2 |If field/interior spacing is reduced from 12 inches on center, wind uplift may be proportionally increased.
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EVALUATION REPORT

Originally Issued: 12/18/2015

™

CALIFORNIA SUPPLEMENT

EVALUATION SUBJECT:
SURE-BOARD® SERIES 200S STRUCTURAL
PANELS

REPORT HOLDER:
Intermat

2045 Placentia Avenue

Costa Mesa, California 92627
www.sureboard.com
support@sureboard.com

CSI Division: 05-METALS
CSI Section: 05160-Metal Framing Systems

1.0 SCOPE OF EVALUATION
1.1 Compliance with the following codes:
e 2016 and 2013 California Building Code® (CBC)
e 2016 and 2013 California Residential Code®
(CRO)

1.2 Evaluated in Accordance With:
e EC-012-2013, adopted January 2016

1.3 Properties Evaluated:
e  Structural

ADDITIONAL REQUIREMENTS

2.0 USES

Uses are as set forth in Section 2.0 of ER-185. Additionally,
the structural panels comply with or are alternatives to
systems described in Sections 1507, 2304.7, and 2211 of the
California Building Code (CBC) and Sections R503 and
R803 of the California Residential Code® (CRC).

3.0 DESCRIPTION

The description of the panels and other components is as set
forth in Section 3.0 of ER-185.

4.0 DESIGN AND INSTALLATION
4.1 Vertical (Gravity) Load Design

Design for vertical loads shall be as set forth in Section 4.1
of ER-185.

4.2 Horizontal (Wind and Seismic) Load Design
Design for horizontal loads shall be as set forth in Section 4.2
of ER-185. For applications regulated by DSA or OSHPD,

horizontal diaphragm span-width ratios shall comply with
CBC Section 1604A.3.7.

74
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4.3 Installation

Installation requirements shall be as set forth in Section 2.0
of ER-185.

4.4 Special Inspection

Special inspections shall be provided as set forth in Section
4.4 of ER-185.

5.0 LIMITATIONS

The Sure-Board® Series 200S Structural Panels, described in
this report, comply with the codes listed in Section 1.0 of this
supplement, subject to the following limitations:

5.1 The limitations in Section 5.0 of ER-185 shall apply.

5.2 For applications regulated by DSA or OSHPD, structural
calculations shall comply with CBC Section 1603A.3.

6.0 SUBSTANTIATING DATA

Data in accordance with the IAPMO-UES Evaluation
Criteria for Composite Steel Sheet and Noncombustible
Sheathing Panels (EC 012-2016), Adopted January 2016 and
an IAPMO-UES approved quality control manual.

For additional information about this evaluation report please visit
www.uniform-es.org or email at info@uniform-es.org
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TIE-DOWN SYSTEM = "o ShekerTedte
MiTek USA, Inc. / MiTek BUILDER PRODUCTS :
250 Klug Circle, Corona, CA 92880 Customer:
P Phone: (951) 268-3670  Fax: (951) 245-9653 Contact: Number:
Region: United States
Jurisdiction: Los Angeles - WD*
Z4 Quick Connect Run Detail (Short Walls)
Level Floor Height Rod A, An ROD LENGTH Loads (Deflection) Deflection Level Elongation Stress F., All. Stress
{inch) {in®) (in%) {inch) {inch) {inch) {inch) (Ibs) (psi) (Ibs)
A36 5/8" ATR 0.226 0.307 10 470 0.001 1,400 60,000 6,908
A36 5/8" ZROD(TR) 0.226 0.307 14 470 0.001 1,400 60,000 6,908
fEF:?dc:e] 106 A36 5/8" ZROD 0.307 0.307 54 470 0.003 0.007 1,400 60,000 6,908
A36 5/8" ZROD(TR) 0.226 0.307 4 470 0.000 1,400 50,000 6,908
A36 5/8" ATR 0226 0.307 24 470 0.002 1,400 650,000 6,908
6 120 A3B5/8" ATR 0.226 0.307 96 1478 0.022 0.025 4,400 60,000 6,908
A363/4" ZROD(TR) 0.334 0.442 24 1,478 0.004 4,400 650,000 9,845
A363/4" ZROD(TR) 0.334 0.442 2 2,889 0.001 8,600 650,000 9,845
< 120 A363/4" ZROD 0.442 0.442 90 2 289 0.020 0.026 3,600 650,000 9,845
A363/4" ZROD(TR) 0.334 0.442 4 2,889 0.001 8,600 650,000 9,945
A36 1" ATR 0.606 0.785 24 2,889 0.004 8,600 650,000 17,663
" 120 A36 1" ATR 0.606 0.785 S6 4,636 0.025 0.030 13,800 650,000 17,663
A361-1/8" ZROD(TR) 0.763 0.994 24 4,636 0.005 13,800 650,000 22,365
A361-1/8" ZROD(TR) 0.763 0.994 2 5,585 0.001 19,600 650,000 22,365
3 120 A361-1/8" ZROD 0994 0.994 S0 5,585 0.021 0.029 19,600 60,000 22,365
A361-1/8" ZROD(TR) 0.763 0.994 4 5,585 0.001 19,600 60,000 22,365
A361-1/8" ATR 0.763 0.994 24 6,585 0.007 19,600 60,000 22,365
A361-1/8" ATR 0.763 0.994 12 8,601 0.005 25,600 50,000 22,365
A36 1-3/4" ZROD(TR) 19 2.405 14 8,601 0.002 25,600 650,000 54,113
2 120 A36 1-3/4" ZROD 2.405 2.405 54 8,601 0.007 0.014 25,600 650,000 54,1135
A36 1-3/4" ZROD(TR) 159 2.405 4 8,601 0.001 25,600 60,000 54,113
by others 36 8,601 25,600 0

Zone4 Run Detail Report |
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TIE_DOWN SYSTEM Name: UCSD Shake Table
MiTek USA, Inc. / MiTek BUILDER PRODUCTS Address:
250 Klug Circle, Corona, CA 92880 Customer:
P Phone: (951) 268-3670  Fax: (951) 245-9653 Contact: Number:
Region: United States
Jurisdiction: Los Angeles - WD*
Z4 Quick Connect Run Detail (Long Walls)
level floor to floor Rod Ae An Length loads (deflection) | deflection|level elongation|  stress Fu All. Stress
{inch) {inch"2) (inch"2) {inch) {lbs) {inch) {inch) (Ibs) (psi) (lbs)
A365/8" ATR 0.226 0.307 10 2117 0.003 6,300 60,000 6,908
roof A365/8" ZROD(TR) 0.226 0.307 14 2117 0.005 6,300] 60,000 6,908
(bridge) 106 A365/8" ZROD 0.307 0.307 54 2117 0.013 0.024 6,300] 60,000 6,908
A365/8" ZROD(TR) 0.226 0.307 4 2117 0.001] 6,300 60,000] 6,908
A361-1/8" ATR 0.763 0.954 24 2117 0.002] 6,300] 60,000] 22,365
6 120 A361-1/8" ATR 0.763 0.994 96 6485 0.028] 0.035 13,000 60,000] 22,365
B71-1/8" ZROD(TR) 0.763 0.994 24 6485 0.007] 13,000 125,000 46,594
B7 1-1/8" ZROD(TR) 0.763 0.954 2 12701 0.001] 18,500 125,000 46,594
5 120 B7 1-1/8" ZROD 0.994 0.994 90 12701 0.040| 0.052 18,500 125,000 45,594
B7 1-1/8" ZROD (TR) 0.763 0.994 4 12701 0.002] 18,500 125,000 45,594
B71-3/8" ATR 1.16 1.485 24 12701 0.009 18,500 125,000 69,609
a 120 B71-3/8" ATR 1.16 1.485 96 13461 0.038] 0.044 22,500 125,000 69,609
B7 1-3/4" ZROD(TR) 1.9 2.405 24 13461 0.006] 22,500 125,000 112,734
B7 1-3/4" ZROD(TR) 1.9 2.405 2 21928 0.001] 25,200 125,000 112,734
3 120 B71-3/4" ZROD 2.405 2.405 90 21928 0.028] 0.040 25,200 125,000 112,734
B7 1-3/4" ZROD(TR) 1.9 2.405 4 21928 0.002] 25,200 125,000 112,734
B7 1-3/4" ATR 1.9 2.405 24 21928| 0.010] 25,200 125,000 112,734
B71-3/4" ATR 1.9 2.405 12 30866 0.007] 26,600 125,000 112,734
B7 1-3/4" ZROD(TR) 1.9 2.405 14 30866 0.008| 26,600 125,000 112,?34'
2 120 B71-3/4" ZROD 2.405 2.405 54 30866 0.024] 0.041 26,600 125,000 112,?34'
B7 1-3/4" ZROD(TR) 1.9 2.405 4 30866| 0.002] 26,600 125,000 112,?34'
by others 36 30866| 26,600 DI

Zone4 Run Detail Report |

Tuesday, April 26, 2016
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BUNDLED STUDS PER e
HD SUPPLER, TYP———]

SHEAR WALL PANEL EDGE
SCREWS PER SHEAR WALL
SCHED AT (1) STUD EA
SIDE OF HD & END STUD
FIELD SCREWS AT ALL

OTHER STUDS. %

NUT & WASHER
PER HD SUPPLIER ————|

&

oxNg

B PER HD SUPPLER—_ |

VS

DO K

AS CLOSE

A5 POSSBLE
—
T ——1ension RoD PER
| PER HD SUPPLER

[+ COUPLER PER HD SUPPLIER

| ——SHTHG PER PLAN

| ——BOT TRACK PER PLAN

,(am TRACK PER PLAN

[™————~Rm TRacK NoOT SHowN
FOR CLARIY

u/ramzm_oz ROD PER HD SUPPLIER

07064M

STL STUD TRACK PER PLAN

SHEAR WALL PANEL
EDGE_SCREWS PER
SHEAR WALL SCHED:

TENSION ROD PER
HOLD-DOWN SUPPLIER

NOTE:

ATTACH BUNDLED STUDS TOGETHER WITH (2) #10
SCREWS @ 12°0C UNO' BY HOLD-DOWN SUPPLIER.

PLAN - SHEAR WALL END

TIE ROD HOLD-DOWN AT FLOOR TO FLOOR ELEVATION @
SCALE: 1"=1'-0"

BUNDLED COMPRESSION STUDS
PER HOLD-DOWN SUPPLIER

SHEAR WALL SHTHG & CONN
PER SHEAR WALL SCHED

SHEAR WALL SCHED

07066M

SCALE: 1"=1'-0" @

ROOF FRAMING
PER PLANS & DETAILS

_

SUREBOARD PLATE TO

EXTEND UP BENEATH & .,_ﬁ P,

RMRAK —

BUNDLED STUDS PER

HD SUPPLIER —————|
~

FLR FRAMING

PER PLANS & DETAILS —e

m%mmw»mcnc::o —
EXTEND UP BENEATH |

RIM RACK [/—

BUNDLED STUDS PER ~

HD SUPPLIER ——— |
SHIHG PER FLAN——.__

TENSION ROD PER

HD SUPPLER————_|

SHEAR WALL PANEL EDGE
SOREWS PER SHEAR WALL
SCHED AT (1) STUD EA
SIDE_OF HD & END STUD
FIELD SCREWS AT ALL

OTHER STUDS
3, 8, 13/5601 M

o AT TOP FLR/ROOF

{—SHTHG PER PLAN

WALL STUDS.
PER PLAN
AT FIR BOT TRACK
PER PLAN

v

SEON

o1/ SHAKE TABLE
&

[—SHTHG PER PLAI

WALL STUDS
¢ PR PN

9
(5605,

TYPICAL SHEAR WALL ELEVATION

7060M

L ste ae
SCALE: 1/2"=1"-0" @
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8” Plate Length

T

..............................

6005162-54

54 mil track
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Pu = 45.6 Kips (LRFD); fy = 50 ksi
Each side = 22.8k; A = [5”+ 1.625”(2)](0.054)2 = 0.891 sq.in.

phiPn = 0.9(0.6)50(0.891) = 24 kips > 22.8 kips, OK

Revise to 4.5” plate:
Pu = 45.6 Kips (LRFD); fy = 50 ksi

Fach side = 22.8k; A = [4.5”+ 1.625”(2)](0.054)2 = 0.837 sq.in.

phiPn = 0.9(0.6)50(0.837) = 22.6 kips > 22.8 kips, OK
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Vuican Threaded Products

=
- 10 Cross Creek Trail
Uulﬂan Pebam AL 35124 JOB MATERIAL CERTIFICATION

Tel (205) 620-5100
THREADED PRODUCTS, INC. ~ Fax (205) 620-5150

Job No: 451805 Job Information Certified Date: 1/19/16

Containers: $10574418 S10575256 S10576075 S10576520 S$10578555 S10578612 S10579195 S10579744
* $10580338 S10586311

320 Marmon Drive

¢ : DYWIDAG-Sy Ship To: B jingbrook, IL 60440
Customer Part No: HRB 4140 1.8750x540 A434BD v
Customer PO No: po424951 Shipped Qty: 46922 Ibs
Order No: 269854 Line No: 3
Note:
Applicable Specifications
Type ) - Specificaion Rev | Amend ~ Option
- . ___Vulcan A722 Modified o 2015
Heat Treat ) . _A434BD N 2015 B -
.\ Customer Specification | o
Quality ) _EN10204 3.1 1 2004

Test Results

See following pages for tests

Certified Chemical Analysis

i HeatNo:ssoa32i04 v . Origin:USA
C Vv ™ PV s Vi cr Mo Ni Cu_ Al sn Ti
0400 082 | 0011 0011 | 025 | 086 | 024 | 0027 0.007 0.001
N DI Grain MacroS | MacroR | MacroC = J1 ~ | J5 _J6 7
0.0076 4.63 _OK L 1 57 | 57 . | 57 54 52
Jg J9 Jio | J12 0 g4 Jie | J18 | J20 J28 |32
51 50 48 46 44 41 40 39 35 33
Notes
Material was , tested and il in with Vulcan Threaded Products Inc. Quality Assurance Program and Manual Rev. A, dated

8/23/11. Processed material is Quenched and Tempered - Stress Free. No weld repair performed on the material. No Mercury used in the production of this
material. Melted and Manufactured in the USA. Vv©

Document is in accordance with EN 10204 - 3.1B of 2004 (3.1).

Subject material was quenched and tempered to meet 150 ksi min Tensile, 127.5 ksi min Yield as tested using machined specimen per current version of
ASTM A370. The material was not stretched.

Plex 1/19/16 1:35 PM vulc.cnat Page 1 of 2
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: Vulcan Threaded Products

- 10 Cross Creek Trail

uican - JOB MATERIAL CERTIFICATION

Tel (205) 620-5100
THREADED PRODUCTS, INC. ~ Fax (205) 620-5150
Job No: 451805 Job Information Certified Date: 1/19/16
Containers: 510574418 $10575256 $10576075 $10576520 $10578555 $10578612 $10579195 $10579744
ontainers: 510580338 510586311

Test Results
Part No: HRB 4140 1.8750x540 A434BD
Test No: 36653 Test: Quench & Tgrrnpe'err_vvfgernation (Lbs)

D¢ ipti Té ing Temp (F) Run S’peed(Ft;mmT 7 ”Waue'nch Water‘i‘émp (F) | Note
) 1‘;1’91 B o . B 77’.2’5 i o T 9 8
Test No: 36654 Test: Customer Physicals Requirement; (KS1)

g Tensile = Yield 0.2% | Elongation Elongation ROA Midradius Surface Center Hardness
DesCrPUON i) Offset (ksi) (%) | Gagolength (%)  Hardness | Wardness | Waraness | Testyps = NO'®
157.5 1428 | 16| 4D 56 | 337 4l | HBW

1578 | 1428 18 | 4 56 | 341 | 350 o HBW )
v v v
~
w_ ,( 1119/16
Nathews, Casie - Lab Secretary Date

Plex 1/19/16 1:35 PM vulc.cnat Page 2 of 2
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B4tesojro Fo

14Augl5 11:24 TEST CERTIFICATE No: 1 114338
. . .KREHER STEEL COMPANY, LLC. P/O No 420218

1550 NORTH 25TH AVENUE Rel

MELROSE PARK, IL 60160 S/0 No 1 281106-001

Tel: 708-345-8180 Fax: 708-345-8293 B/L No Shp

Inv No Inv

Sold To: ( 4470) Ship To: (1)

DYWIDAG SYSTEMS INTERNATIONAL DYWIDAG-HEADQUARTERS

320 MARMON DRIVE CARL NASH-REC.MGR

BOLINGBROOK, IL 60440 320 MARMON DR.

BOLINGBROOK, IL 60440

Tel: 630-739-1100 Fax: 630-972-9604

CERTIFICATE of ANALYSIS and TESTS Cert. No: 1 114338
14Augl5
Part No B46E3071090 /
COLD DRAWN TUBE PIECES 1035
3.125" X 1.815" X 6.8000" / 0

100% MELTED AND MANUFACTURED IN THE UNITED STATES
HEAT ANALYSIS ARE REPORTED IN TGHT PERCENT
TENSILE (105 KSI MIN) 119,67 v/

YIELD (90 KSI MIN) 98,682

ELONG (15% MIN) 28.1 / '
Heat Num?é} 4/ *%% Chefmical alysis ;74

A151081 c¥ .35> Mn¥<.89> P¥<.009> S¥<.016> Si=<.28> Cu=<.l> Ni=<.05> |

Cr=<.15> Mo=<.04> Al=<.031>

I hereby certify that this data is correct as
contained in the records of this company.

I hereby certify that no mercury came in contact
with or no weld repair was done to this product
while in our possession.

by,

Page: 1 .... Last
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DOOR FRAME HARDWARE SCHEDULE

PAGE 10f 1

2 WaltersAVolf PROJECT NAME: UCSD SHAKER TEST 0B #: 24-706 ARCH DG REV
INTERIORS PROJECT MGR: Nate Marshall DATE: 3/21/2016 WWIREV. #
GENERAL INFO DOORS FRAMES HARDWARE
g2 g e " Y o ou P S o m
5 S H 5@ K ELS 83 EH 83 [3F| sz g8 gz 833 |aF| 3 |28 H] ol og s & 38 58 =z | 2
2 W & = 2 T 7 ®» o © z kS
1STFLOOR WDR 5PLY PBC | PAINT GRADE BIRCH / IVE 5BB14.5X4.5 |SCH ND10S RHO IVE FS436
101 OOZOO”_W—MN RH 3/0X8/0 NON RATED 101 oYL UNFINISHED 101 ALF 1" TRIM CLEAR ANO 712 101 1134652 (4 EA.) 626 (1 EA) 626 (1 EA.)
101A | Norni | wopen| 351280 | wongaren | o | sorermont | ctearavo | U | 0| woia | AEYS | ieaano [sosost | 4 | s [ tota [ molien pacace wi 067200 AON RO R 21105
ROOM MORT (1EA) 626 (1 EA.)
1STFLOOR HMD 18 GA HCC IVE 5BB14.5X4.5 | SCH L9010S 06A IVE F$436
102 Oowmw__‘__n‘uiox LH 3/0X8/0 NON RATED 102 MORT PRIMED 102 HMF 16 GA KD PRIMED 712 102 134 652 (4 EA) 626 (1 EA.) 626 (1 EA.)
1STFLOOR HMD 18 GA HCC HMF 16 GA IVE 5BB14.5X4.5 | SCH L9010S 06A IVE FS436
102A Wﬂﬁﬂ LH 3/0X8/10 NON RATED 102A oYL PRIMED 102A WLD PRIMED 5 1027 | 5 6s2 @EA) 626 (1 EA) 626 (1 EA)
2ND FLOOR WDR 5 PLY MC PLAIN SLICED WHITE ALF 1" TRIM IVE 5BB14.5X4.5 | SCH L9010S 06A LCN 4041 IVE FS436
201 OOZN—”_‘_WIOW LHR 3lox7io 60MIN/S /T 250 201 MORT MAPLE / CLEAR 201 60 MIN CLEAR ANO 7R 201 134 652 (3EA.) 626 (1 EA.) 689 (1EA.) | 626 (1EA.)
2ot | "o | i | sosvan [sounsirasn [ aom | WO | e o [ | esmmrams |scutsmoons covesy SanRE | alvien, | Mo | Y e sx e
2ND FLOOR WDR 5 PLY MC PLAIN SLICED WHITE HMF 16 GA KD IVE 5BB14.5X4.5 | SCH L9010S 06A LCN 4041 IVE FS436 | PEM S88W
202 owmk_wﬂx LHR 300X7/0 | GOMIN/S/T250 | 202 MORT MAPLE / CLEAR 202 60 MIN PRIMED T2 202 | 62 (3EA) 626 (1 EA) 689 (1EA.) | 626 (1EA) | 17'(1EA)
2ND FLOOR WDR 5 PLY MC PLAIN SLICED WHITE HMF 16 GA IVE 5BB14.5X4.5 |SCH ND10S RHO LCN 4041 IVE FS436 | PEM S88W
202A SO LH 3/0X7I0 | GOMIN/S/T250 | 202A oL MAPLE / CLEAR 2027 | wipeomin | PRIMED 5 | 22A| i34652(3EA) | 626 (1EA) 689 (1EA) | 626 (1EA) | 17 (1 EA)
3RD FLOOR 'WDR 5PLY PBC | PAINT GRADE BIRCH / | 24X30 | 1/4" IVE 5BB14.5X4.5 | SCH L9010S 06A IVE FS436
301 OOZOO_W_W—NW RH 3/0X7/0 NON RATED 301 MORT UNFINISHED L cTG 301 ALF 1" TRIM CLEAR ANO 712 301 134652 (4 EA) 626 (1 EA) 626 (1 EA.)
3RDFLOOR WDRSPLY PBC | PAINT GRADE BIRCH / 114 IVE 5BB14.5X4.5 [SCH ND10S RHO| IVE F$436
301A ﬂwﬂﬂ RH 3/0X8/0 NON RATED 301A oYL UNFINISHED 301A | ALF1"TRIM | CLEARANO | 200XB/0SL | ~ro 5 301A | 3652 (4 EA) 626 (1 EA) 626 (1 EA)
3RD FLOOR HMD 18 GA HCC 24X30 | 174" IVE 5BB14.5X4.5 | SCH L9010S 06A IVE FS436
302 O%nﬁuu—%_,_ﬂuv._ox LH 3/0X7/0 NON RATED 302 MORT PRIMED L cTG 302 HMF 16 GA KD PRIMED 712 302 1134652 (3 EA.) 626 (1 EA) 626 (1 EA.)
SRD FLOOR HMD 18 GAHCC HMF 16 GA IVE 5BB14.5X4.5 |SCH ND10S RHO IVE FS436
302A w.wmﬂ LH 3/0X8/0 NON RATED 302A oy PRIMED 302A WLD PRIMED 5 302A | 3652 (4 EA) 626 (1 EA) 626 (1 EA)
A4THFLOOR 'WDR 5PLY PBC | PAINT GRADE BIRCH / IVE 5BB14.5X4.5 | SCH L9010S 06A IVE FS436
401 OOZOO—M_WIOW RH 3/0X7/0 NON RATED 401 MORT UNFINISHED 401 ALF 1" TRIM CLEAR ANO 712 401 1134652 (4 EA.) 626 (1 EA) 626 (1 EA.)
401A immw.w_:o ® | i open | ¥ SU2X810 | NON RATED 401A maom”m_.m»ozq CLEAR ANO oL 2| 40a | arve | clearano [soxsrost| 4| s | 401 ROLLER PAOKAGE Rros o5 (1 pey
(1EA)
A4THFLOOR WDR 5PLY PBC | PAINT GRADE BIRCH / IVE 5BB14.5X4.5 | SCH L9010S 06A IVE FS436
402 O%NM_‘__WMI LH 3/0X7/0 NON RATED 402 MORT UNFINISHED 402 HMF 16 GA KD PRIMED 712 402 134 652 (4 EA.) 626 (1 EA) 626 (1 EA.)
4TH FLOOR 'WDR 5PLY PBC | PAINT GRADE BIRCH / HMF 16 GA IVE 5BB14.5X4.5 | SCH L9010S 06A IVE FS436
402A WAMCOA—H LH 310x7/0 NON RATED 4021 CyL UNFINISHED 402 WLD PRIMED 5 4021 134652 (4 EA.) 626 (1EA.) 626 (1 EA.)
STHFLOOR WDR 5 PLY PBC | PAINT GRADE BIRCH / IVE 5BB14.5X4.5 | SCH L9010S 06A IVE F$436
501 Oh%h_‘_mﬂuﬂm RH 3/0X7/0 NON RATED 501 MORT UNFINISHED 501 HMF 16 GA KD PRIMED 712 501 134 652 (3 EA) 626 (1 EA) 626 (1 EA.)
5TH FLOOR WDR 5 PLY PBC | PAINT GRADE BIRCH / IVE 5BB14.5X4.5 |SCH ND10S RHO| GJ FB358 IVE FS436 PEM 355CS
501A ﬂﬂuﬂ.ﬂ’\_—‘_ RHA 3/0-3/0X7/0 NON RATED 501A CYLUMFB UNFINISHED 501A ALF 1" TRIM CLEAR ANO 5 501A 1134 652 (6 EA.) 626 (1 EA) 626 (1PR) 626 (2 EA.) 8 (1EA)
sz |Tsme | w | soan | wowere | s |MPSSANC| e 502 |WwF 15 GAKD|  PRIVED 712 | sor | VESEE 455 |sonsDis 0m nerss
5TH FLOOR HMD 18 GA HCC HMF 16 GA IVE 5BB14.5X4.5 |SCH ND10S RHO| IVE FS436
502A WAMCOH LH 3/0X7/0 NON RATED 502A oYL PRIMED 502A WLD PRIMED 5 502A 134652 Aw EA. . 626 (1 EA) 626 (1 EA.)
601 Mm_mmmm ” LHR 30X7/0 20MIN/S 601 | WORSPLYPBC | PLAINSLICED WHITE | 20050 | ] 01 | 050 | cLear ano T | eor | R ey NG CL AHR 338 a0 1 ony | 626 1 2y
(1EA)
sota | Mot | man | sosown | wwnis | o | WORSPLYPSO | PLasiceDwTe oot | MMEIEOA | oaen s [ oo | vesmEranas m@ﬂmmﬂm ¢ Lowaner P Ssaw |pE ST | PEM 3550
6TH FLOOR HMD 18 GA HCC 24X30 | 1/4" HMF 16 GA KD IVE 5BB14.5X4.5 | SCH L9010S 06A LCN 4041 IVE FS436 | PEM S88W
602 OOMWM_WIO—N LHR 310x7/0 20MIN/S 602 MORT PRIMED VL CWG 602 20 MIN PRIMED 72 602 134652 (4 EA) 626 (1EA.) 689 (1EA.) | 626 (1EA.) 19'(1EA.)
6THFLOOR HMD 18 GA HCC HMIF 16 GA IVE 5BB14.5X4.5 [SCH ND10S RHO| LCN4041 | IVE FS436 | PEM S88W
602A mmnMCOH LH 3/0x8/0 20MIN/S 602A CYL PRIMED 602A WLD 20 MIN PRIMED 5 6027 134 652 (4 EA.) 626 (1 EA.) 689 (1EA.) | 626 (1EA.) 19' (1 EA)
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DOOR FRAME HARDWARE SCHEDULE

PAGE 1 of 2

PROJECT NAME: UCSD SHAKER TEST DATE: X
JOB #: 24-706 REV # 1
ROUGH OPENING INFORMATION
14
o w Ll
o N = o= N L)
= m w - (@) = I
z 2 7 3 =9 =R ® S 2 JAMB | HEAD | SILL
w g i & @ O - 2 ouw DETAIL | DETAIL | DETAIL
o o o wo 8 < [
© o = Q= 3 o
NON
101 RH | 30X8/0X7 1/2 | RATE |ALF 1" TRIM 712 | 375/8X97 B D
D
saxsitoxa 78| NON | ALFve | 3/0x8/10
101A  |LHoPeEN| WO 10%4 RADTE - N 5 82 X 108 V3 V4
NON
102 LH | 3/0X8/0X7 1/2 | RATE HMFK1§ GA 7 12 38 X 97 A D
D
NON
102A LH 3/0xs110x5 | RATE | HMF 16 GA 5 41X 108 112 A D
> WLD
60 MIN .
201 LHR | 30x7/0x7 1/2 | /8 /7 |ALF 1" TRIM 712 | 375/8X85 B D
60 MIN
250
60 MIN
201A RHA | 6/0X7/0X5 PR | /s /T |HMF 16 GA 5 77 X 86 1/2 A D
WLD 60 MIN
250
60 MIN
202 LHR | 3/0x7/0x7 1/2 | 15 /7 | HMF 16 GA 7 12 38 X 85 A D
KD 60 MIN
250
60 MIN
202A LH 3/0x7/0x5 | /s /T |HMF 16 GA 5 41X 86 1/2 A D
WLD 60 MIN
250
NON
301 RH | 30X7/0X7 1/2 | RATE |ALF 1" TRIM 712 | 375/8x85 B D
D
NON
301A RH 30X8/0X5 | RATE |ALF 1" TRIM 2/0st8/0 5 63 1/2 X 97 B H
D
NON
302 LH | 3/0X7/0X7 1/2 | RATE HMFK1E? GA 7172 38 X 85 A D
D
NON
302A LH 3/0x8/0x5 | RATE | HMF 16 GA 5 41X 98 1/2 A D
> WLD
NON
401 RH | 3/0X7/0X7 1/2 | RATE |ALF 1" TRIM 712 | 375/8X85 A D
D
3/ax8/10x4 7/8| NON 3/0X8/10
401A  |LH OPEN RATE | ALFVG 5 82 X 108 V3 V4
SLIDER ) sL
NON
402 LH | 3/0X7/0X7 1/2 | RATE HMFK1§ GA 7172 38 X 85 A D
D
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DOOR FRAME HARDWARE SCHEDULE PAGE 2 of 2

PROJECT NAME: UCSD SHAKER TEST DATE: X
JOB #: 24-706 REV # 1
ROUGH OPENING INFORMATION
o
w w
= m w - (@) = I
z 2 7 3 =9 =R ® S 2 JAMB | HEAD | SILL
w < T u @ O a2 J ouw DETAIL | DETAIL | DETAIL
o o = wo U < x 2
o o s o= = o
(2
NON
402A LH 30x7/0x5 | RATE | HMF 16 GA 5 41X 86 1/2 A D
b WLD
NON
501 RH | 3/0X7/0X7 1/2 | RATE HMFK1E§5 GA 7 172 38 X 85 A D
D
NON
501A RHA | 6/0X7/0X5 PR | RATE |ALF 1" TRIM 5 731/2 X 85 A D
D
NON
502 LH | 3/0X7/0X7 1/2 | RATE HMFK1I§’ GA 7 172 38 X 85 A D
D
NON
502A LH 30x7/0x5 | RATE | HMF 16 GA 5 41X 86 1/2 A D
> WLD
20 MIN|ALF 1" TRIM
601 LHR | 3/0X7/0X7 1/2 | o 20 MIN 712 | 375/8X85 A D
601A RHA | 6/0x8/ox5 PR |20 MIN| HMF 16 GA 5 77 X 98 1/2 A D
/S WLD
20 MIN| HMF 16 GA
602 LHR | 3/0X7/0X7 112 | & b 50 MIN 7 172 38 X 85 A D
20 MIN| HMF 16 GA
602A LH 3/0X8/0X5 s |WLD 20 MIN 5 41X 98 1/2 A D
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NET HEIGHT ELEVATIONS

CEILING CEILING

FULL HEIGHT ELEVATIONS

FLOOR FLOOR

NOTE: ALL KD AND WELDED HM FRAMES ARE TO USE JAMB DETAIL A

ALUM 3 1/4"
KD HM 3" |
WELDED 1 1/2" RO

¥

METAL
STUDS

NOTE: ROCK AFTER FRAME
INSTALLED AT WELDED HM
DOOR JAMB

ALUM PAIR FRAME, HM
KD, OR HM WELDED

RO

METAL
STUDS
/ INVERT STUD AT
STRIKE OR

SIDELITE

DOOR JAMB
SINGLE ALUM FRAME,
ALUM FRAME X SIDELITE

NOTE: KD AND WELDED HM FRAMES ARE INSTALLED "NET HT," NOT "SCRIBED TO FIT"

NOTE: ROCK AFTER FRAME
INSTALLED AT WELDED HM

TO SLAB

DOOR HEAD

CUT NET CONDITION
ALUM SINGLE OR PAIR,
HM KD OR HM WELDED

SIDELITE / WINDOW HEAD
FULL HEIGHT CONDITION

ALUM SIDELITE OR ALUM
WINDOW

_
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==

FLOOR

VERSAGLIDE FRAMING
QUALIFICATIONS

RO

THE VERSAGLIDE IS A HANGING
SYSTEM AND HAS SOME
STRUCTURAL REQUIREMENTS

- FRAMING TO BE A MINIMUM OF
TRUE 20 GA. OR .033 STRUCTURAL. 3
5/8" ONLY!

- FRAMING NOT USING BOXED
HEADERS SHOULD HAVE STUDS 16"
OC TO STRUCTURE ABOVE.

- HEADERS ARE TO HAVE NO OR LOW
PROFILE SCREWS ON UNDER SIDE OF
HEAD WHERE THE VERSAGLIDE HEAD
ATTACHES.

- HEADERS MUST BE LEVEL AND
SQUARE TO JAMBS.

- JAMB LEGS ARE TO BE FRAMED SOFT
SIDES OUT.

- VERSAGLIDE 1/2" TALLER THAN
SWING DOOR ON RO FINISH

- I[F NO SOFFIT OR WINDOW GO WITH
"LOW POINT" LONGEST DIMENSION
"DIP".

INVERT
METAL
STUDS

VERSAGLIDE JAMB

MIN 20 GA.
BOX HEADER

FINISHED WITH
TAPED "L" METAL,
NO SCREWS

UNDER HEADER
(TYPICAL)

1/8"

6 VERSAGLIDE HEAD

FINISH HEAD TO SLAB

Vv

Job #:
Sheet:

HW

Date:
Drawn:
Scale:

VERSAGLIDE

ROUGH OPENING DETAILS

/\| REVISION |BY | DATE

[nteriors

41450 Boscell Rd.

M Valters€Avolf

Fremont,CA. 94538
(610) 400-1116
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INSPECTION REPORT

BUILDING NAME  24-706 UCSD Shaker Test

ADDRESS 10201 Pomerado Rd

City: San Diego

State: CA Zip: 92131 +
SUMMARY

8 Rated Openings walked for current NFPA 80

Start Date  Completed Date  Reinspection Date

Inspector Information

Name:Chris_Banda

Certification: Exp. Date:
Inspecting Company Information

Walters and Wolf

41450 Boscell Road, Fremont CA 94538

Mobile DOORDATA by DOORDATA Solutions, Inc.

14 Non-rated openings inspected per Walters and Wolf standards

Chrda Banda

Signature of Inspector

Signature of Building Manager
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SWINGING DOOR SCHEDULE

Page 1 of 3

BUILDING NAME  24-706 UCSD Shaker Test

Single Door, Wood, Flush, Aluminum, Side Lite Frame

Door Door Type Fire-Rating Door Location
1 101 Swinging 1ST FLOOR NORTH COORIDOR
Single Door, Wood, Flush, Aluminum, 3 Sided Frame
2
3 102 Swinging 18T m_.omw\mogz COORIDOR
Single Door, Hollow Metal, Flush, Hollow Metal, 3 Sided Frame
4
Single Door, Hollow Metal, Flush, Hollow Metal, 3 Sided Frame
5 201 Swinging 60 2ND FLOOR NORTH COORIDOR )\
Single Door, Wood, Flush, Aluminum, 3 Sided Frame
6 201A Swinging 60 2ND FLOOR NORTH ROOM /.\
Single Door, Hollow Metal, Flush, Hollow Metal, 3 Sided Frame
7 202 Swinging 60 2ND FLOOR SOUTH COORIDOR
Single Door, Wood, Flush, Hollow Metal, 3 Sided Frame
8 202A Swinging o 60 2ND FLOOR SOUTH ROOM
Single Door, Wood, Flush, Hollow Metal, 3 Sided Frame
9 301 Swinging 3RD FLOOR NORTH COORIDOR
Single Door, Wood, Vision Lite, Aluminum, 3 Sided Frame
10 301A Swinging 3RD FLOOR NORTH ROOM
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SWINGING DOOR SCHEDULE

Page 2 of 3 en
N
N

BUILDING NAME  24-706 UCSD Shaker Test

Door Door Type Fire-Rating

Door Location

11

12

13

14

15

16

17

18

19

20

302 Swinging

Single Door, Hollow Metal, Vision Lite, Hollow Metal, 3 Sided Frame
302A Swinging

Single Door, Hollow Metal, Flush, Hollow Metal, 3 Sided Frame
401 Swinging

Single Door, Wood, Flush, Aluminum, 3 Sided Frame

401A Swinging

Single Door, Hollow Metal, Vision Lite, Aluminum, Side Lite Frame
402 Swinging

Single Door, Wood, Flush, Hollow Metal, 3 Sided Frame

402A Swinging

Single Door, Wood, Flush, Hollow Metal, 3 Sided Frame

501 Swinging

Single Door, Wood, Flush, Hollow Metal, 3 Sided Frame

501A Swinging

Single Door, Wood, Flush, Aluminum, 3 Sided Frame

502 Swinging

Single Door, Hollow Metal, Flush, Hollow Metal, 3 Sided Frame
502A Swinging

Single Door, Hollow Metal, Flush, Hollow Metal, 3 Sided Frame

3RD FLOOR SOUTH COORIDOR

3RD FLOOR SOUTH ROOM

4TH FLOOR NORTH COORIDOR

4TH FLOOR NORTH ROOM

4TH FLOOR SOUTH COORIDOR

4TH FLOOR SOUTH ROOM

5TH FLOOR NORTH COORIDOR

5TH FLOOR NORTH ROOM

5TH FLOOR SOUTH COORIDOR

5TH FLOOR SOUTH ROOM



SWINGING DOOR SCHEDULE Page 3 of 3

BUILDING NAME  24-706 UCSD Shaker Test

Door Door Type Fire-Rating Door Location
21 601 _méiom:@ 20 6TH FLOOR NORTH COORIDOR

Single Door, Wood, Vision Lite, Aluminum, 3 Sided Frame

22

23 602 Swinging 20 6TH FLOOR SOUTH COORIDOR

Single Door, Hollow Metal, Vision Lite, Hollow Metal, 3 Sided Frame

4
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SWINGING DOOR SURVEY - FIRE

Door Number Compliant

BUILDING NAME 24-706 UCSD

Non-Compliance Code

Shaker Test

Page 1 of 2un
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SWINGING DOOR SURVEY - FIRE Page 2 of 2
BUILDING NAME  24-706 UCSD
Shaker Test

Door Number Compliant Non-Compliance Code

501 YES NO

—_
~

—_
H

Z
o

502 YES

—_
©

N
|

Z
)

601 YES

N
—_

N
|

Z
o]

602 YES

N)
EN &
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INSPECTION DEFINITIONS

FRAME
F1 Loose Frame

F2 Damaged Frame

F3 Rust-though on Frame
F4 Missing Label

F5 Frame is Out of alignment

F6 Incorrect Glass in Sidelight or
Transom-light

F7 Broken Glass in Sidelight or
Transom-light

F8 M
Light(s)

F9 Missing Glazing Bead
Screws

F10

F11 Incorrect Hardware
Preparation (Explain)

ing Glazing Bead at

Improper Field Mod

F12 Unused Fastener Hole(s) in
Frame

F13

F14

F15

F16

DOOR

D1 Missing Door(s)

D2 Missing Label

D3 Damaged Door(s)

D4  Rust-through on Door(s)
D5 Delamination of Door Skin or
Face

D6 Incorrect Glass in Light(s)

D7 Broken Glass in Light(s)

DOOR(cont.)
D8 Light(s) is/are Too Large

D9 Loose Light Kits
D10 Missing Light Kit Screw(s)

D11 Improper Field Modification
(Explain Modification)

D12 Incorrect Hardware
Preparation (Explain)

D13 Unused Fastener Hole(s)
D14 Improper Plant-ons

D15 Replace Door

D16

D17

D18

D19

OPERATIONAL TEST

T1 Door Does NOT Swing
Freely

T2 Door Does NOT Close
Completely

T3 Door Does NOT Securely
Latch

T4 Electric Door Release Does
NOT Allow Door to Close

T5 Door Bottom Drags Against
Floor Material

T6 Door Rubs Against Frame

T7 Edges of Paired Doors
Overlap

T8 Coordinator Does NOT
Function Properly

T9

T10
T11
T12

HINGES/PIVOTS

H1 Missing Hinge(s)

H2 Incorrect Hinge(s)

H3 Loose Hinge(s)

H4  Missing Screw(s)

H5 Replace Hinge(s)

H6

H7

H8

H9

DOOR BOLTS

B1 Missing Top Flush Bolt
B2 Missing Bottom Flush Bolt
B3 Missing Strike (Top Bolt)
B4 Missing Strike (Bottom Bolt)
B5 Bottom Bolt does NOT

Engage Strike

B6
B7
B8
B9

Missing Bolt Head (Top)
Missing Bolt Head (Bottom)
Missing Rub Plate(s)

Incorrect Type of Flush

Bolt(s)

B10
B11
B12
B13

LOCKS
L1 Missing Lock

L2 Incorrect Latch Bolt Throw
L3 Non-fire Rated Latch Bolt

L4 Latch Bolt Binds

L5 Latch Bolt Missing

L6 Loose Lever(s) or Knob(s)

L7 Latch Bolt Does NOT
Engage Strike

L8 Missing Strike Plate

L9 Missing Screw(s)

L10 Missing Flush Bolt

L11  Missing Flush Bolt Strike
L12

L13

L14

L15

FIRE EXIT HARDWARE
E1 Missing Fire Exit Device

E2 Missing Latch Bolt Assembly
(top)

E3 Missing Latch Bolt Assembly
(Bottom)

E4 Missing Strike(s)
E5 Missing Vertical Rod (Top)

E6 Missing Vertical Rod
(Bottom)

E7 Push Bar Does NOT Extend
Halfway Across Door Width

E8 Non-fire Rated Panic
Hardware (Dogging)

E9 Missing Lever or Knob
E10
Et11
E12
E13

DOOR CLOSERS
C1  Missing Door Closer(s)

C2 Leaking Door Closer(s)
C3 Missing Arm(s)

C4 Broken Arm(s)

C5 Missing Closer(s)

C6 Does NOT Close Door

Completely
C7 Missing Screw(s)

C8 Missing Drop and/or Adapter
Plate(s)

C9 Hold-open Arm(s)

C10 Missing Coordinator
C11  Missing Carry Bar
C12 Broken Coordinator
C13 Broken Carry Bar
C14 Overhead Hold-open

(Surface or Concealed)
C15
C16
C17
C18

MISCELLANEOUS
M1 Missing Threshold/Saddle

M2 Incorrect Clearance (Top of
Door to Frame)

M3 Incorrect Clearance (Hinge
Edge to Frame)

M4 Incorrect Clearance (Lock
Edge to Frame)

M5 Incorrect Clearance (Door
Bottom to Floor)

M6 Incorrect Clearance
(Between Doors)

M7  Missing Astragal

M8 Missing or Damaged
Gasketing/Smoke Seal

M9  Kick-down Door Holder
M10 Door Wedge

M11  Door Stop with Hold Open
(Manual)

M12 Protection Plate(s) too
Large

M13  Protection Plate(s) Missing
Screw(s)

M14  Signage Too Large

M15 Signage Screwed/Nailed to
Door

M16
M17
M18
M19
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APPLIANCES SPECIFICATIONS
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State Farm/IBHS items in CFS Building on UCSD shake table 8/18/16
Product Dimensions Weight
Appliances No. D (in.) W (in.) H (in.) empty (Ib.) full (1b.) Base Remarks
Electric Range - 4 28.406 29.875 47.75 140 N/A 4 Feet |Color: White
Kenmore 93012
(4.9 cu.ft.)
4 28.406 = 29.875 47.75 168 N/A 4 Feet |Color: Black
Gas Range - Kenmore
73239 (4.2 cu.ft)
HDTV - RCA 1 3.6 54 31.8 47.3 N/A N/A with earthquake
RLED60B55R120Q wall mount
(60in.)
NA | N/A
UN60J6200 wall mount
(60in.)
Electric Water Heater - 3 20.5 | round 49.75 90 425.3 Flat 1 unit filled with sand
Whirlpool (40 ” Bottom |(added 2501b.)
gal.)
Gas Water Heater - 470.3 3legs |Envirotemp made by
Envirotemp American Water
(40 gal.) m Heater
SGSV - Pacific Seismic 2 4 . 475 3.875 2 N/A N/A
Products (Model |
300)
SGSV - Little 2 3 1.5 3 1 N/A N/A Stated EQ trigger:
Firefighter M5.4

(Model AGV-75)
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