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I.C.H. TRAXX® SCREWS

ITW BUILDEX
1349 WEST BRYN MAWR AVENUE
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1.0 SUBJECT

Steel Deck Diaphragms Attached with TEKS® and I.C.H.
TRAXX® Screws.

2.0 DESCRIPTION
2.1 General:

Roof deck diaphragms composed of single sheet steel panels
having a depth of 1'/, inches, flute spacing of 6 inches and
nestable-type sidelaps, may be fastened to supporting steel
elements and stitched to each other with TEKS and I.C.H.
TRAXX self-drilling, self-tapping metal screws. See Figure 1.
The steel decking panels must be not less than 24 inches in
width and conform to ASTM A 446-76 (81), Grade A or ASTM
A 611-82 Grade C steel, with a minimum vyield strength of
33,000 pounds per square inch. The panels are No. 16, 18,
20 or 22 gage sheet steel having a standard, narrow
intermediate or wide rib configuration. The decking must be
designed to support all superimposed loads.

Screws connecting individual panels to the diaphragm
perimeter framing and to each interior bearing support are
No. 12 24-by-1'/,-inch-long TEKS 5 and I.C.H. TRAXX 5
hexhead washer or No. 12-24-by-"/-inch-long TEKS 4 and
I.C.H. TRAXX 4 hexhead washer. TEKS and I.C.H. TRAXX 4
and 5 screws, when applied through minimum No. 22 gage
decking into structural steel supports have an uplift resistance
of 500 pounds. TEKS 4 or I.C.H. TRAXX 4 is used where
structural steel supports are between %, and %/, inch thick;
TEKS 5 and I.C.H. TRAXX 5 are used where structural steel
supports are between '/, and /, inch thick. Screws connecting
individual panels along longitudinal seams are 10-16 by %/,
TEKS 1; 12-14 by ¥, TEKS 1; 12-14 by 7/ I.C.H. TRAXX 1;
and 10-14 by "/ 1.C.H. TRAXX 1. The number and required
spacing of screws for various decking spans together with the
allowable diaphragm shears per lineal foot of panel are
shown in Tables 1 and 2. Diaphragm flexibility limitations for
use with the F factors in Tables 1 and 2 are shown in Table 3.

2.2 Concrete Diaphragms with Steel Decks:

Concrete fill over steel decks may be used as diaphragms.
Steel decks are 1',-inch, 2-inch, or 3-inch deep with cross

sections (deck types) as shown in Figures Nos. 4 through 7.
The steel is ASTM A 446-76 (81), Grade A or ASTM A 525
with G60 coating. Painted or phosphatized coating systems
may also be used. Steel deck thickness ranges from No. 16
to No. 22 gage.

Steel deck panels are fastened to structural steel members
with TEKS and |.C.H. TRAXX screws. The minimum structural
steel supports are between ¥,, and '/, inch thick. Fasteners
are installed through the steel deck into the supporting
structural steel members with tools recommended by Buildex.

The TEKS and I.C.H. TRAXX fasteners are manufactured
from steel conforming to AISI 1022 with a minimum tensile
strength of 138,000 psi case hardened to a minimum core
hardness of 30 Rockwell C. Each fastener has an allowable
uplift of 500 pounds in resisting wind uplift forces with no
increase permitted.

The deck may be fastened to supports and members
parallel to flutes using approved steel shear studs as
indicated in Figure 6. Studs may replace the required TEKS
and I.C.H. TRAXX screws.

Concrete fill must have a minimum strength of f'.=3,000 psi
with either normal-weight aggregate conforming to ASTM C
33-86 or lightweight coarse aggregate conformingto ASTM C
330-85. Allowable diaphragm shears are shown in Table 4.

Unless noted otherwise, a minimum of 6-inch by 6-
inch—W1.4 X W1.4 welded-wire fabric is placed 1 inch from
the top of the concrete. If diaphragm concrete thickness is
greater than shown in Table 4, the minimum wire fabric must
have an area in square inches per foot in each direction of
0.010 times the thickness of fill in inches.

2.3 Diaphragm Design Considerations:

The diaphragm design must take into account the following
considerations:

a. Diaphragm classification (flexible or rigid) must comply
with Section 1630.6 of the 1997 Uniform Building Code™
(UBC); the diaphragm deflection (A) must be calculated
using the equations noted in Table 3.

b. Diaphragm flexibility limitations shall comply with Table 3.

Diaphragm deflection limits shall comply with Section
1633.2.9 of the UBC.

d. Horizontal shears must be distributed in accordance with
Sections 1630.6 and 1630.7 of the UBC.

2.4 Special Inspection: Concrete:

Continuous special inspection for concrete and concrete
reinforcement complies with Sections 1701.1 and 1701.5 of
the code. Inspector responsibilities include sampling and

any finding or other matter in this report, or asto any product covered by the report.
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is provided

concrete

for

according to Section 2.3.

by sectional properties and allowable stresses of
inspection

for wind and seismic loading.
specific panels.

4.2 Shearloadsondiaphragms do not exceed allowable
values in Tables 1 and 2.

4.3 No increase in allowable shear values is permitted

4.1 Diaphragm construction complies with this report.
4.4 Allowabledeck spans forvertical loading are limited

4.5 Special
This report is subject to re-examination in two years.

verification of

and concrete placement.
marking. 1.C.H.

descriptive details and structural

calculations, and a quality control manual.

4.0 FINDINGS

verification of concrete mixes,
tests,

Identification:
TEKS screws are identified by a BX or BX
noting the screw type and the ITW Buildex name and

TRAXX screws are identified by a cone indentation on the
screwhead. Screws are packed in containers with labels
address.

Full-scale diaphragm load tests, small-scale fastener shear
That steel deck diaphragms attached with TEKS and
I.C.H. TRAXX screws comply with the 1997 Uniform
Building Code™, subject to the following conditions:

reinforcement and placement

25
and tension

testing,

3.0 EVIDENCE SUBMITTED

Page 2 of 7

‘aA0GR 7 210U100F Aq pannbar
sayny3 oy 03 ewtiou spoddns 1srewnad pue sFulieaq LoLejur ay) Je sureas Fuiddejaaao y) ur 950y SPNJIUL JOU SAOP PIIEIIPUL SMAIIS JO JAGLUNU YL,

ppim
Ul S3YOUL 7 UL §59] 0} 1D §1 [dued jusoelpe 10qits yorgm ut wees Suiddepisao ue Suole s1oumse) Jo Suroeds o1 103 aqeorjdde oste st uonenbs oy

0911 =
:01 enbo s samnyy [oued oty 01 [orjeied SJUSUIS[O JOJSUTA JBAYS PUE SIS ‘SPIOYD O D SMAI0S %o Buroeds ay ]
‘samy o 03 fewuzou suoddns 1jewniad

Q]qey, 01 10§9%) 300y Jod punod | Jo Feays © 1opun 100 | Jo ueds € U 100[f0p [im qom wiFemdeIp € SoyOUIoIONU 0FRIOAT OY ], (10108} /

100 1ad sp ur wideryderp uo Ieoys a[qe
HEZGL+Z 0L | UP'061+001 HE'EGZS+E'8 HE'OBE+LS HETGIHEEE | HPOBLHO'BE | WB'ESEHL ML | HE'0SE+STHE || HETSIHT'9) | UP0BL+8'SE | HE'ESE+Y'SL | HE0BE+0GL 4
ovi (213 o¥e 088 Okt (043 oet 0LE 0L [5::] ozE o8t b zz
eG4y HipriteZe HO'EBI+ '8 HY 6EE+E'L H8'sii+8'6 BLppi+L'8 HOEEI+6'8 Wy 6es42'G || WB'SHI+EZE | HAVPI+GTL | HOEBI+LZL | Upeng+etE El {ese0’)
08t 022 o0 sy oel 04 (274 05€ 08 0Zi 021 ore b 02
HP'SL+2'9 HErE+0'9 HO'GZI+0'S yresL+Lg HY'SLHEL HEPe+aL HEGZI+E'S Hy'8814+9'9 Yr'SL+0'8 we've+Ls HeGZi+ve BYERi+0'8 E] (8evo)
082 oz oey 088 00 052 ove aes (43 ol 058 o8t b 81
HE'ES+EY HEL+L'Y He'ee+ey HEPEL+P'Y HEEG+E'G HEL9+P'S HE'68+2'S HOPEL+0'S HE'eS+8'9 HELB+S9 He'88+2'9 HOPEL+E'E E (eese’)
ore 24 088 o068 oL ove oLy (73 [s.474 052z oge ors b 1
o 2 8 ¥ ot 8 8 14 [:13 k-] 9 L4 SSINMOIHL
1334 NI NvdS 1334 NI NVdS 1334 Ni NYdS NV 39v9 %050
€ 2 13
e {#} S1¥0ddNS NIIMLIE QI0VdS ATIVNOT SWYIS LY XXVHL 'H'D'1 HO SHIL 40 Y39WNN
HEZGI+9'0 W08 +1L HE'eG8+0'8 HE'0gE+L'8 HEZGH+E'L HY'081L+9'8 HE'ESTHE'S | HA0BE+PTI HETSLH06 | WP 0BL+00L | WE'ESSHL L | HE'OREHOGE E] (8620")
05e ose ose oo 14 ove ovz e o8l o8t ogt ogt b [24
HEGIL+G'S HLpPL+ES HO'EBI+8'9 Uy 68C+EL HEGH+SE Hiyridid HOESL+ 18 Hy'682+6'6 HEGH YL Hi'vpi+2'g HO'ECB8I+E'6 | HY'ese+a'Lt El (65607
oy oy ovy o5v 062 082 oo o1 [ 022 >4 ovz b 0z
HYSLE Y HErE+py HISEI+E'Y HY'gai+L's HYGL+EY HErE+e's HIGCI+6'S Hpegi+6'9 HY'SL+SS HZ're+0'8 HE'GEL+E9 Hyegi+oe El zro)
085 008 w®e 088 (2414 (134 gy oly ole oze ove oge b a1
HE'ES+EE HEL845€ HE'ER+E'C HSPELFPY HE'EG+6'E HELS+SY He'6e+9'r HE'PEL+HE'S HEEG+YY HELBHLY HE'Be+Z'S HO'PEL+6'G 4 (86507}
08¢ 08L oze 068 o£s 085 oss 089 134 224 oLy org b El
(13 4 e 4 (1 2 8 ¥ [+13 2 g ¥ SSINHOHL
1334 NI Nvds L334 NI NVAS 1334 NI NYdS NV A9V5 00
b i Pz
{EISTHONI NI SWYES SY XXYHL H'OTHO SHL 40 ONIOVAS
{2t (TINVd ,9€ "0 ,.0€) ¥ 40 (T3NVd ,¥2) € ~ S1HO0ddNS 1v NYILIVA XXVHL HOTHO0 SH3L

LHIINIO NO STHONI 9 SHLNTH HLIM O30 HONFC/ L
SMIUOS XXVHL "H'O'T HO SHMIL HLIM GANILSY4 SWOVEHAVIA Y030 "F3LS TVOIdAL—L 31avL




ER-3056

Page 3 of 7

‘oA0Ge 7

2101300, Aq pasinbay sainyy oy 0} [euriou spoddns 1sjewriad pue sFuLEsq 101133UT 243 18 swieas Fuidde|IoAo au3 ur 550U SPN[OUL JOU SA0P PIIRIIPUI SMAI0S JO JoGUINU 3 L,
YIPIAM UL SIYOUT 7 Uey} $$9] 01 1 81 [ourd juadefpe 1oynd yomm ul weds Jurddepiesc ue Suole s1oudjse) Jo Juoeds oy 10§ ofqeaijdde osje s1 uonenbs oy,
100} 1od spunod ur ‘wSeiyderp uo reays [enjoy = “b
SOYOUL UI J20YS 300P JO SSAUON]} [RI0W aseg =/
SMOI08 JO 992) Ul ‘Furords 10jU02-03-101U00) =

Byt 00911 = *p

103 [enba st sawnyy [sued oy 03 [ajjered SIUDWAD IQFSUBI] 1BIYS PUE SINDS ‘SPIOYD 0 *» $MAI0S JO Fuoeds ay e
“sopngy oy3 03 [ewuiou spoddns sajewtsod pue sFuLIBaq JOLIJUL [[B I8 AnYf Yors Ul pue weds Surddejiono oy Je ma10s SUO 20B[d,
‘Toued 3oop yoea Jo yiSuo| 03 0P Jo ueds peof [EO1I0A JO OB —Y
("podar sy Jo € 91qel 01 19)9y) ‘1005 30d punod | Jo 180YS ® 12pun J00J | Jo ueds ® Ut 100[jop [jim qam wiSeiyderp v soyourosonu o3e1oAr oy ], 130108 AN[IQIXSlI—y
300§ Jed spunod ur wSesyderp uo 1eoys AqEMO[YV—>,

HOGI+00) | HBEZ+66 | BLIEFDE | HOLEAUE || HOGL+I6 LI | USEL+9 Il | WLIE+E L1 | WOLy+01b || HOGI+EGH | HOEE+6 7t | WL be+pvt | HOLP+6E 3 {6820
ovs st 052 o8 o1t opt 06t 062 o8 00t oeh 002 b 2z
HSPI4C8 | HIEITE8 | HIEi6L | HZOE+LL || HSPI+06 | HIEL+PE | BIEHLE | HIOE+e8 || USPI+EEl | BL@i+8 Ll | Hbvete b | HEOE+60H P {6se07)
{2219 v, 24 [174 5 oy oré ogl 052 . oge o0t (o513 ::19 [+724 b o2
Hr e+ HeLI+6S | HLSI+LG | Hoee+es HF6+07 HEII+L8 | HLSI+SS | USEC+ES uretse HE 11428 | WLSI+BZ | HOEZ+PL 3 Teva)
oz ove oLy oKL 02z oz oe o8 094 002 082 oey b 81
UL o+er Uretor HZ 146V | HBOI+EV HLO+V G ure+es HZ 406 | HeoI+8¥ HL V58 ure+rie HZ11+85 | ©e8I+5G 3 Te6507)
oLe oLy 5] 0L6 008 oge 028 008 oze 082 oov oes b 18
o1 8 ) ¥ ot 8 3 v o1 8 Y v [
1334 NI NvdS 1354 NI NvdS 1354 NI NvdS ONY 30VD X030
€ 2z b
{v} S1HOddNS NIIMLIG AIDVS ATIVNDI SWYIS LV XXVHL ‘HO'1 HO SHIL 40 HIGNNN
HOGI+08 | HIEZ+LL | BLIE+BL | HELv+9'8 §| HOGL+67 | HEEZ+G8 | WLIE+9E | HOLP+E L) || HOBI+68 | UECE+68 | WL IC+CLh | HOLv+6¢) 3 (6620
71 09e oLe 08¢t ovz 0s2 05z 002 -3 061 081 002 b zz
HSPITES | HIBI+6G | Wive+oe | HZOE+LL || HSTI4Se | HIBI+0Z | HIVEHBL | UIOEAve || HSEI+vZ | GLBLFLEB | GLPE+IE | HZSE+60% p {6sc07)
ovr ovy oo o8y o0e oie oee ore 082 ovz osz 01z b 0z
HP'8+2'F HE L+ PY HLGL+R'Y HEEZ+E'S HE'e8+e'y HaLi+Z's HLGLHL'S HI'ET+E'9 He'6+S'G HE'LL+8'S HLGI+5g HYEZ+Y L E} {azvo’)
019 0e9 059 oL ozy ovr oty 0zs oze ove ae oer b 8t
HLO+EE Bre+8e HCVIFRE | HESIIEF ULG+6¢ et iy HZ L1456 | HB9I40G UL G+E are+or HZ 11408 | BE91+58 3 {86507
6L oz o8 oL6 058 095 069 ovL oey oLy ozs 029 b a1
ot 7 ) ¥ ot o B v o1 B 3 v JU——
1334 NI NVdS 1334 NI NVd§ 1334 NI Nvds ANV 395 %030
1 81 bE

SIHONI NI SWV3S LV SHIL 40 DNIDVAS

{2} '0°0 .9~ S180ddNS LV NYILIVd XXVHL H DI HO SHIL

¢ ¥TENIO NO STHONI 9 STLNT HLIM MO3d HONIY/ L
SMIHUDS XXVHL 'H' Ol 80 SM3L HLIM G3INZLSVd SINOVHHAVIA %030 13318 TVIIdAL—Z 3TdVL



Page 4 of 7

ER-3056

TABLE 3—DIAPHRAGM FLEXIBILITY LIMITATION'2:3.5

SPAN-DEPTH LIMITATION

MAXIMUM SPAN
IN FEET FOR ROTATION NOT CONSIDERED IN DIAPHRAGM ROTATION CONSIDERED IN DIAPHRAGM
MASONRY OR
F CONCRETE WALLS | MASONRY OR CONCRETE WALLS FLEXIBLE WALLS{4} MASONRY OR CONCRETE WALLS FLEXIBLE WALLS{4}

More than 150 Not used Not used 2:1 Not used 1-1f2:1

70-150 200 21 or as req for 3:1 Not used 2.1
10-70 400 2-1/2:1 or as required for defl 4:1 As required for 2-1/2:1

1-10 Mo limitation 3:1 or as required for 5.1 As required for deflect 31
Less than 1 Mo limitation As required for deflection HNo limitation As required for deflection 3-1/2:1

Roof diaphragms are to be investigated regarding their flexibility and recommended span-depth limitations. Refer to above tables for determination of value of “F™,

2Roof diaphragms supporting masonry or concrete walls are to have their deflections limited to the following amount:
Hif e
Awall = ——5—
0.01E:
Where:
H = Unsupported height of wall, in feet.
t = Thickness of wall, in inches,
E = Modulus of elasticity of wall material for deflection determination in pounds per square inch,

Jo = Allowable compressive strength of wall material in flexure in pounds per square inch.
For concrete: fe = 0,45 /.. For masonry: fe = Fb = 033 "m.

3The total deflection of the diaphragm may be computed from the equation:

A=A+ A,

Where:
Ay = Flexural deflection of the diaphragm determined in the same manner as the deflection of beams.
A = The web deflection may be determined by the equation:

- Qave L4 F

\l\' T
‘ 10°

Where:

L; = Distance in feet between vertical resisting element (such as shear wall) and the point to which the deflection is to be determined.

Gave = Average shear in diaphragm in pounds per foot over length.

F = Flexibility factor: The average microinches a diaphragm web will deflect in a span of 1 foot under a shear of 1 pound per foot.

#When applying these limitations to cantilevered diaphragms, the allowable span-depth ratio will be half that shown.
Diaphragm classification (flexible or rigid) and deflection limits shall comply with Section 2.3 of this report.
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TABLE 4—ALLOWABLE DIAPHRAGM SHEARS"*** (IN POUNDS PER FOOT)
CONCRETE CONCRETE SPACING OF Y,-INCH-DIAMETER STUDS (IN INCHES) (G
TYPE® THICKNESS®
(in inches) 16 18 24 32
NW 2 3,780 3,780 3,400 2,550 2,500
Lw 2 3,540 3,540 2,900 2,175 1,786
NW 24, 4,730 4,530 3,400 2,550 3,125
LW 24, 4,350 3,860 2,900 2,180 2,222
LW 34, 4,350 3,860 2,900 2,180 2.941

The values given in the table are for slabs reinforced with wire mesh having an area of at least 0.0025 times the gross area of concrete. This
requirement is satisfied by welded-wire fabric, 6 x 6—W4 x W4 for 2 inch and 2%,-inch-thick slabs. For 3Y/-inch-thick slabs, the requirement is
satisfied by welded-wire fabric 4 x 4—W4 x W4.
’Deck-types A, B, C and D shall use Y/,-inch-diameter studs. Deck-types F and G shall use %/g-inch-diameter studs. Deck-type E shall use */,-inch-
diameter studs and the tabular shears shall be reduced by a factor of 0.74.
3See Figures 4 through 7 for qualifying deck types.
“For local shear transfer within the field of the diaphragm, */,-inch-diameter studs having shear values of 6.8K per stud for normal-weight concrete
fills and 5.8K per stud for lightweight concrete, except as noted hereafter, shall be used. For deck-types F and G, %/s-inch-diameter studs with
values of 8.6K and 7.4K, respectively shall be used. For deck-type A, values of 5.7K and 4.9K, respectively, shall be used. For deck-type E, %/,-
inch-diameter studs with values of 3.5K and 3.0K, respectively, shall be used.
® NW = Normal weight (145 pcf).

LW = Lightweight (115% pcf).
Concrete is measured from top flute of metal deck.
G’ = Diaphragm shear stiffness (kips/inch)

2.17 MIN.

—

1 H j?”

247, 30" AND 38"

[ S—

1 !/2“

& 217 MIN,

1.C.H. TRAXX SCREW l 24", 30" AND 36~

TYPE A

B B B B

24”,30” AND 36~

‘ ‘-‘_CLEL"_!MlN, i ,}‘:"i

& B B B

TEKS SCREW

FIGURE 1 FIGURE 2
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