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1 WORLD TRADE CENTER - DIRTT PARTITION BRACING

DESIGN CRITERIA
GOVERNING CODE: 2012 international Building Code
PROJECT ADDRESS: 121 SW Salmon St., Portland, OR

Sos= 0.726
1=1.0
SEISMIC LOADS:
0 4%8])5%

et on

ap= 1.0 } (Per ASCE 7-10 Table 13.5-1 for interior non structural

R, = 25
Ip = 1.0
2/h= 1.0 <-- Assume "Worst Case"

partitions})

Fp= 0.244 Wp
Fomn=  0.152 Wp

WALL WEIGHT:
DIRTT PARTITION MAX WEIGHT = 5.5 psf for Typical Glass Panel Walls

SEISMIC LATERAL FORCE = 1.3 psf for Typical Glass Panel Walls

INTERIOR PARTITION PRESSURE= 5 psf  {Per 2012 IBC Section 1607.14)

5 psf INTERIOR PRESSURE GOVERNS
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152016 Design Maps Summary Report
2|JSGS Design Maps Summary Report 1A

User-Specified Input

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

Site Coordinates 45.51589°N, 122.67513°W
Site Soil Classification Site Class D - "Stiff Soil”
Risk Category I/1I/1II

80RO
‘F’Oﬁ?

Htl sbm‘o

USGS-Provided Output

Ss
Ss

0.726 g
0.445 g

0.985 g S.s= 1.090g Sos
0.423 g Sy, = 0.667g So,

For information on how the SS 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,

MCEx Response Spectrum Design Response Spectrum
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For PGA,, T, Cis and C;, values, please view the detailed report.

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This teol is not a substitute for technical subject-matter knowledge.

http:/fehp1-earthquake.cr.usgs .gov/designmaps/us/summary.php?template=minimal &latitude=45.51588620163176&longitude= - 122 675132940857858siteclass=... 11
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BRACE DESIGN FOR PARTITIONS 1
5 PSF INTERIOR LOAD 3
PARTITION HEIGHT (L) = 9ft + P
FLOOR TO CEILING HEIGHT = 15 ft
MAX. BRACE SPACING (S) = af 3
w= 5 psf

9. ft
3
15. ft

BRACE REACTION = MAX, OF: =

w (%) (5) =90Ibs

AXIAL FORCE = 90 Ibs X¥2= 127 fbs
BRACE LENGTH = 8.49ft
USE 2505162-33 *SEE ATTACHED

W/ [2) #B SMS EA END Va= 103 iIbs X2= 206 lbs
V/Va= 0.62 <1.00K

CONNECTION TO ROOF:
Use (2) 3/8"¢ x 1 5/8" Embed Hilti Kwik HUS-EZ from 3" x 3" x 54 mil Angle to Concrete Deck :

Vieew = 9010s/ 2 Anchars =45 lbs

Tserew=  901bsx 3"/ 2"/ 2 Anchors glbs €
68 lbs \

Prying

90 lbs
HILTI Kwik HUS-EZ OK BY INSPECTION W/ SUCH LOW LOADS (REFER TO ESR VALUES)

Check Angle for Bending:
M= 90Ibx 1.0in= 90 in-lb
S= (1/6)bh*  =1/6x 14inx {0.0566 in)® =0.00747 in®
fo=  M/S =12.04 ksl
Fy= 0.75(F,) = 0.75{50 ks|) =3750 ks fofFy = 032 <10 0K

CHECK BASE CONNECTIONS
L 14 '
v= W(i)(3 -0") =675# duetoSpsf Veismic = 18 #

USE HILTI KWIK 'HUS-EZ' 3/8" % x 1-5/8" EMBEDMENT SCREW ANCHOR @ 36" O/C
OK BY INSPECTION W/ SUCH LOW LOADS (REFER TO ESR VALUES)

OR USE HILTI KWIK 'X:U' 0.157" ¢ x 1" EMBEDMENT LVF'S @ 36" O/C
vam5psf= 225 # VN.hwsp;r = 0.30 <1L00K
Vilowsesme = 90# , VVaewsesme= 020 <1.00K



2007 NASPEC [AlS] $100]

Project: 1 WTC Lobby Renovation Date: 10/3/2016
Model: Brace for Partitions
F T
R1 R2
9.00 ft
Section : 2505162-33 Single C Stud (X-X Axis) Fy= 33.0ksi
Maxo = 296.1 Ft-Lb Moment of Inertia, | = 0.235 in*4 Va= 9753 1b
Loads have not been modified for strength checks
Loads have not been modified for deflection calculations
Flexural and Deflection Check
Mmax Mmax/ Mpos Bracing Ma(Brc) Mpos/ Deflection
Span Ft-Lb Maxo Ft-Lb (in} Ft-Lb Ma(Brc) {in) Ratio
Center Span 0.0 0.000 0.0 None 158.6 0.000 0.000 L0
Distortional Buckling Check
K-phi Lm Brac Ma-d Mmax/
Span Ib-infin (in) Ft-Lb Ma-d
Cenler Span 0.00 108.0 296.9 0.000
Combined Bending and Web Crippling :
Reaction or Load Brng Pa Pn Mmax Intr. Stiffen
Pt Load P(Ib) (In) {Ib) (Ib) {Ft-Lb) Value Req'd ?
R1 0.0 1.00 1726 302.1 0.0 0.00 No
R2 0.0 1.00 1726 302.1 0.0 0.00 No
Combined Bending and Shear
Reaction or Vmax Mmax Va Intr. intr.
Pt Load {Ib) {Ft-Lb) Factor ViVa M/Ma Unstiffen Stiffen
R1 0.0 0.0 1.00 0.00 0.00 0.00 NA
R2 0.0 0.0 1.00 0.00 0.00 0.00 NA
Combined Bending and Axial Load
Axial Ld Bracing (in) Max K-phi Lm Brac Allow Ld Intr.
Span (Ib) KyLy Kilt KUr {in-1bfin} {in) (Ib) PiPa Value
Center Span 127.0 (c) None None 173 0.0 108.0 486.7 (c) 0.26 0.26
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1 WORLD TRADE CENTER - DIRTT PARTITION BRACING
ANTLER HOOK - PART NO. 11197
Wall Pressure, P = 5 psf
Max Unbraced Length, Ly = 24 in
DIRTT Section Section Properties
Ly= 16800 in 1= 0.0037 |n*
lh= 01000 jn* E; = 10100 ksi
Sa= 0.6760 n® dy= 452 In
F Sy= 01180 n® dy= 130 in
L= 240 in
Qut of Plane Lateral Load:
Tributary Helght:  6.00ft + 2= 3.00 ft
w=  Spsf x  30ft= 1500 plf
s e Bz
b — M= = 300 Ibt
We = 0.36 k-in
—F swit
A=220  = 0086 n (L/s61)
L= 4.0ft
Boow=  L/175 = 0274 In 0K
Stress Check
Out of Plane Lateral Load:
1 s ’ 2 (ks
=g [a[-05+ [125+0152:0 (30 ) = 040 W
For §,<22: Foe = 15 ksi =150  ksi
For 22<S,<94: Fox = 16.7-0.073*%(Ly/1,) =123 ksl
For $,>94: Fue = 87000/(Ly/r,1) =240  ksi
5= o2 = 60
¥t L\
Use Fux = 12307 ks
fo=M/Sq = 0.533 ks
D/C= 004 <1.00K




2007 NASPEC [AISI $100]

2l

Project: 1 WTC DIRTT Partition Bracing Date: 10/3/2016
Model:  Studs Behind Elevation QR - Point Loads
P1 P2 P3
) 3
R1 R2
10.00 ft
Point Loads P1 P2 P3
Load(lb) 60 60 30
X-Dist.(ft) 3.00 6.00 9.00
Section : 2505162-564 Single C Stud (X-X Axis) Fy= 50.0ksi
Maxo = 784.6 Ft-Lb Moment of Inertia, | = 0.370 in"4 Va= 235281b
Loads have not been modified for strength checks
Loads have not been modifted for deflection calculations
Flexural and Deflection Check
Mmax Mmax/ Mpos Bracing Ma(Bre) Mpos/ Deflection
Span Ft-Lb Maxo Ft-Lb (in) Ft-Lb Ma(Brc) {in) Ratio
Center Span 234.0 0.298 234.0 None 289.3 0.809 0.373 L1322
Distortional Buckling Check
K-phi Lm Brac Ma-d Mmax/
Span Ib-infin {(in) Ft-Lb Ma-d
Center Span 0.00 120.0 788.4 0.297
Combined Bending a eb Cripplin :
Reaction or Load Brng Pa Pn Mmax Intr. Stiffen
Pt Load P{ib) {in) (Ib) {Ib) {Ft-Lb) Value Req'd ?
R1 69.0 1.00 655.8 11476 0.0 0.05 No
R2 81.0 1.00 655.8 1147.6 0.0 0.06 No
P1 60.0 1.50 1462.2 24927 207.0 0.18 No
P2 60.0 1.50 1462.2 2412.7 2340 0.20 No
P3 30.0 1.50 1462.2 24127 81.0 0.07 No
Combined Bending and Shear
Reaction or Vmax Mmax Va Intr. Intr.
Pt Load (ib) (Ft-Lb) Factor ViVa MiMa Unstiffen Stiffen
R1 69.0 0.0 1.00 0.03 0.00 0.03 NA
R2 81.0 0.0 1.00 0.03 0.00 0.03 NA
P1 69.0 207.0 1.00 0.03 0.26 0.27 NA
P2 51.0 234.0 1.00 0.02 0.30 0.30 NA
P3 81.0 81.0 1.00 0.03 0.10 0.11 NA
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EVALUATION SUBJECT:

HILTI KWIK HUS-EZ (KH-EZ) AND KWIK HUS-EZ |
{KH-EZ |} CARBON STEEL SCREW ANCHORS FOR
USE IN CRACKED AND UNCRACKED CONCRETE

1.0 EVALUATION SCOPE
Compliance with the following codes:

u 2015, 2012, 2009, and 2006 Infernational Building Code®
(IBC)

m 2015, 2012, 2009, and 2006 /nlernational Residential
Code® (IRC)

= 2013 Abu Dhabi Infernational Building Code (ADIBC)!

tThe ADIBC Is based on the 2009 IBC. 2009 IBC code sections referenced In
lhis report are the same seclions in lhe ADIBC,

Property evaluated:
Structural
2.0 USES

The Hilti KWIK HUS-EZ (KH-EZ) screw anchors are used fo
resist slatic, wind and seismic tension and shear loads in
cracked and uncracked normal-weight and lightweight
concrete having a specified strength, f., of 2,500 psi to
8,500 psi (17.2 MPa to 58.6 MPa); and cracked and
uncracked normal-weight or sand-lightweight concrete over
sleel deck having a minimum specified compressive
strength, Fe, of 3,000 psf (20.7 MPa) [minimum of 24 MPa is
required under ADIBC Appendix L, Section 5.1.1}.

The KWIK HUS-EZ | {(KH-EZ 1) screw anchors are used lo
resist stalic, wind and seismic lension and shear loads only
in cracked and uncracked normal-weight and lightweight
concrete having a specified strength, f; of

2,500 psi to 8,500 psi (17.2 MPa to 58.6 MPa); and cracked
and uncracked normal-weight or sand-lighlweight concrete
over steel deck having a minimum specified compressive
sirength, e, of 3,000 psi (20.7 MPa) [minimum of 24 MPa is
required under ADIBC Appendix L, Section 5.1.1).

The Hilti KWIK HUS-EZ (KH-EZ) and KWIK HUS-EZ |
{KH-EZ I} screw anchors are an alternative to anchors
described in Section 1901.3 of the 2015 IBC, Sections 1908
and 1909 of the 2012 IBC, Sections 1911 and 1912 of the
2008 and 2006 IBC. The anchars may also be used where
an engineered design is submitted in accordance with
Section R301.1.3 of the IRC.

3.0 DESCRIPTION

3.1 KWIK HUS-EZ (KH-EZ):

Hilti KWIK HUS-EZ {(KH-EZ) anchors are comprised of a
body with hex washer head. The anchor is manufactured
from carbon steel and is heat-treated. It has a minimum
0.0003-inch-thick (8 pm) zinc coating in accordance with
DIN EN ISO 4042. The anchoring system is available in a
vanely of Iengths with nomlnal diameters of '/ inch,
3 Inch, /2 inch, % inch and ¥ inch. A typical KWIK
HUS-EZ (KH-EZ) is illustrated in Figure 2.

The hex head is targer than the diameter of the anchor
and Is formed with serralions on the underside. The anchor
body Is formed with threads running most of the length of
the anchor body. The anchor is installed in a predrilled hole
with a powered impact wiench or torque wrench. The
anchor threads cut into the concrete on the sides of the hole
and interlock with the base material dusing installation.

3.2 KWIK HUS-EZ | (KH-EZ I):

The KWIK HUS-EZ | (KH-EZ |) anchors are comprised of a
body with a long Internally threaded ('/4 inch or ¥ inch
internal thread) hex washer head. The anchor Is
manufaclured from carbon sleel and is heat-treated. It has a
minimum  0.0003-inch-thick (8 um) zinc coaling in
accordance wilth DIN EN SO 4042. The anchoring system
|s available in two lengths and a nominal diameter of
', inch. A typical KWIK HUS-EZ | (KH-EZ 1) Is illustrated in
Figure 3.

The over-sized hex head is larger than the diameter of the
anchor and Is lormed with serrations on the underside. The
anchor body is formed with threads running most of the
length of the anchor body. The anchor is installed in a
predrilled hole with a powered impact wrench or forque
wrench directly to the supporting member surface. The
anchor threads cut into the concrete on the sides of the hole
and interlock with the base material during installation.

ICC-ES Evaluation Reports are not 1o be construed as representing aesthetics or any other attributes noi specifically addressed, nor are they to be construed
as ais endorsement of the subject of the report or a recommendation for its use. There is no warranty by 1CC Evaluation Service, LLC, express or implied, as

io any finding or other matier in this repori, or as ta any product covered by the report.
Capyright © 2016 ICC Evaluation Service, LLC. All rights reserved.
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Shear design values in this repart for the KWIK HUS EZ |
(KH-EZ 1} are for threaded insetts with F, equal to or greater
than 125 ksi. Far use with inserts with £, less than 125 ksi,
the shear values are multiplied by the ratio of Fy of insert
and 125 ksi.

3.3 Concrete:

Normal-weight and lightweight concrete must conform to
Seclions 1903 and 1905 of the IBC,

3.4 Steel Deck Panels:

Steel deck panels must comply wilh the configurations in
Figure 5 and have a minlmum base steel thickness of
0.035 inch (0.889 mm). Steel must comply with ASTM
AB53/A653M SS Grade 33 and have a minimum yield
strength of 33,000 psi (228 MPa).

4.0 DESIGN AND INSTALLATION
4.1 Strength Design:

4.1.1 General: Design strength of anchors complying with
the 2015 IBC, as wall as Section R301.1.3 of the 2015 IRC
must be determined in accordance with ACI 318-14 Chapter
17 and lhis repont.

Design strength of anchors complying with the 2012 IBC
as well as Section R301.1.3 of the 2012 IRC must be
determined in accordance with ACI 318-11 Appendix D and
this report.

Design strength of anchors complying with the 2009 IBC
and Section R301.1.3 of the 2009 IRC must be determined
in accordance with ACI 318-08 Appendix D and this report.

Design strength of anchors complying with the 2006 IBC
and 2006 IRC must be in accordance with ACI 318-05
Appendix D and this report.

Design parameters provided in Tabte 2 through Table 7 of
this report are based on the 2015 IBC (ACl 318-14) and
2012 IBC (ACI 318-11) unless nofed otherwise in Seclions
4.1.1 through 4.1.12, ’

The sirength design of anchoss must comply with ACI
318-14 17.3.1 or ACl 318-11 D.4.1, as applicable, except as
required in ACI 318-14 17.23 or ACI 318-11 D33, as
applicable. Strength reduction factors, ¢, as given in ACI
318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, and
noted in Tables 3 and 4 of this report, must be used for load
combinalions calculated in accardance with Section 1605.2
of the IBC and Section 5.3 of ACI 318-14 or Section 9.2 of
ACI 318-11, as applicable. Strength reduction factors, ¢, as
given in ACl 318-11 D.44 must be used for load
combinations calculated In accordance with ACI 318-11
Appendix C.

The value of F used in the calculations must be limiled to
a maximum of 8,000 psi (55.2 MPa), in accordance with ACI
318-14 17.2.7 or ACI 318-11 D.3.7, as applicable. An
example calculation in accordance with the 2015 and 2012
IBC is provided In Figure 6.

4.1.2 Requirements for Statlc Steel Strength in
Tenslon, N2 The nominal static steel strength, N;e, of a
single anchor In tenslon calculated In accordance with AC)
318-14 17.4.1.2 or AC! 318-11 D.5.1.2, as applicable, is
given in Table 3 of this reporl. Strength reduction factors, 4,
corresponding to brittle steel elements must be used.

4.1.3 Requirements for Static Concrete Breakout
Strangth in Tenslon, N or Nebg: The nominal concrete
breakout strength of a single anchor or a group of anchors
In tension, N¢s and Nesg, respeclively, must be calculated in
accordance with ACI 318-14 17.4.2 or ACI 318-11 D.5.2, as
applicable, with modifications as described in this section.
The basic concrete breakout strength of a single anchor in
tension, Nj must be calculated in accordance with ACI

318-14 17.4.2.2 or ACI 318-11 D.5.2.2, as applicable, using
the values of her and k., as given in Tables 3 and 7 of this
report. The nominal concrele breakout strength in tensian in
regions where analysis indicales no cracking in accordance
with ACI 318-14 17.4.26 or ACI 318-11 D.5.26, as
applicable, must be calculated with the value of kuper as
given in Table 3 and with y.~= 1.0.

For anchors installed in the lower ar upper flute of the
soffit of sand-lighiweight or normal-weight concrete-filled
steel deck floor and roof assemblies, as shown in Figure 5,
calculation of the concrete breakout strength in accordance
wilh ACI 318-14 17.4.2 or ACI 318-11 D.5.2, as applicable,
is not required.

4.1.4 Requirements for Statlc Pullout Strength In
Tension, Np: The nominal pullout strength of a single
anchor in accordance with ACI 318-14 17.4.3.1 and 17.4.3.2
or ACI1318-11 D.5.3.1 and D.5.3.2, as applicable, in cracked
and uncracked concrate, Nper, and Nounen Tespectively, is
given in Table 3. In lieu of ACI 318-14 17.4.3.6 or ACI
318-11 D.53.6, as applicable, w,pr = 1.0 for all design
cases. In accordance with ACl 318-14 17.4.3 or AC| 318-11
D.5.3, as applicable, the nominal pullout strength in cracked
concrete may be adjusted according to Eq.-1:

) n

Npp =Nper(325) (b, psi) (Eq1)
T ]

Nog: =MNper () (N, MP2)

where f¢ is the specified concrete compressive strength and
n s the factor defining (he Iinfluence of concrete
compressive strength on the pullout strength. For the
Y-inch-diameter anchor at 1% inches nominal embedment
in cracked concrete, nis 0.3. For all other cases, nis 0.5,

In regions where analysis indicates no cracking in
accordance wilh ACI 318-14 17.4.3.6 or ACl 318-11
D.5.3.6, as applicable, the nominal pullout strength in
tension may be adjusted according to Eq-2:

f, n

Mot = Ny (525) (b, psi) (Eqa-2)
f' n

Nogt =Nowner (5) (N, MPa)

where f¢ is the specified concrete compressive strength and
n is the factor defining the influence of concrete
compressive strength on the pullout slrength. For the
‘s-inch-diameter anchor at a nominal embedment of
1°ls inches in uncracked concrete, n is 0.3. For all other
cases, nis 0.5.

Where values for Ny cr or Ny uner are not provided in Table 3
of this report, the pullout strength in tensfon need nol be
considered.

The nominal pullout strength in tension of the anchors
installed in the soffit of sand-lightweight or normal-weight
concrele filled steel deck floor and roof assemblies, as
shown in Figure 5, is provided In Table 5 for KWIK
HUS-EZ and Table 6 for KWIK HUS-EZ I. In accordance
with ACl 318-14 17.4.3.2 or AC| 318-11 D56.3.2, as
applicabte, the nomlnal pullout strength in cracked concrete
must be calculaled according to Eq-1, whereby the value of
Npdecker must be substituted for Ny and the value of
3,000 psi (20.7 MPa) must be substituled for the value of
2,500 psi (17.2 MPa) in the denominalor. In regions where
analysis indicales no cracking in accordance with ACI
318-14 17.4.3.6 or AClI 318-11 5.3.6, as applicable, the
nominal strength in uncracked concrete must be calculated
according to Eg-2, whereby the value of Np geckunc- Must be
substlituted for Npuncr and the value of 3,000 psi (20.7 MPa)
must be substiluted for the value of 2,500 psi (17.2 MPa) in
the denominator.
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4.1.5 Requirements for Static Steel Shear Capacity,
Vsa: The nominal steel strength in shear, Vs, of a single
anchor in accordance with ACl 318-14 17.5.1.2 or ACI
318-11 D.6.1.2, as applicable is given in Table 4 of this
report and musl be used in lieu of the values derived by
calculation from ACI 318-14 Eq. 17.5.1.2b or ACI 318-11
Eq. D-29, as applicable. The strength reduciion factor,é
corresponding to britlle steel elements must be used. The
nominal shear slrength Vssgear, Of anchars installed in the
soffit of sand-lightweight or normal-weight concrete filled
steel deck floor and roof assemblies, as shown in Figure 5,
is given in Table 5 for KWIK HUS-EZ and Table 6 for KWIK
HUS-EZ |. Shear values for KWIK HUS-EZ | (KH-EZ 1) are
for threaded Inserts with Fy = 125 ksi. For use with inserts
with Fy less than 125 ksi, the shear values are muttiplied by
the ratio of Fy of insert and 125 ksi.

4.1.6 Requirements for Static Concrete Breakout
Strength in Shear, Vi or Vgt The nominal concrete
breakout strength of a single anchor or group of anchors in
shear, Ves or Vg, respectively, must be calculated in
accordance with ACI 318-14 17.5.2 or ACI 318-11 D.6.2, as
applicable, with modificalions as described in this section.
The basic concrete breakout strenglh in shear, Vs, must be
calculated in accordance with ACl 318-14 17.5.2.2 or ACI
318-11 D.6.2.2, as applicable, using the values of I, and da
(do) glven in Table 4.

For anchors installed in the lower or upper fiute of the
soffit of sand-lightweight or normal-weight concrete-filled
sleel deck floor and roof assemblies, as shown In Figure 5,
calculalion of the concrete breakout strength in accordance
with ACI 318-14 17.5.2 or AC1 318-11 D.6.2 is not required.

4.1.7 Requirements for Static Concrete Pryout
Strength in Shear, V, or Vi, The nominal concrete
pryout strenglh of a single anchor or group of anchors, Vo,
or Vg, respectively, must be calculated in accordance with
ACIl 318-14 17.5.3 or ACI 318-11 D.6.3, as applicable, using
the coefficient for pryout slrength, &, provided in Table 4
and the value of Ny or Nzg as calculated in Section 4.1.3 of
this report.

Far anchars installed in the lower or upper flute of the
soffit of sand-lightwelght or normal-weight cancrete-filled
steel deck floor and roof assemblies, as shown In Figure 5,
caleulation of the concrete pryout strength in accordance
with ACI 318-14 17.5.3 or ACI 318-11 D.6.3 is not required.

4.1.8 Requirements for Selsmic Design:

4.1.8.1 General: For load combinalions including seismic,
the design must be in accordance with ACI 318-14 17.2.3 or
AC! 318-11 D.3.3, as applicable. Modificalions to ACI
318-14 17.2.3 shall be applied under Section 1905.1.8 or
the 2015 IBC. For the 2012 IBC, Seclion 1905.1.9 shall be
omitted. Moadificalions to ACI 318 (-08, -05) D.3.3 shall be
applied under Section 1908.1.9 of the 2009 IBC, or Section
1908,1.16 of the 2006 IBC, as applicable.

The anchors comply with ACI| 318-14 2.3 or ACI 318-11
D.1, as applicable, as brillle steel elements and musl be
designed in accordance with ACl| 318-14 17.2.34 or
17.2.3.5; AClI 318-11 D.3.3.4 or D.3.3.5; ACI 31808 D.3.3.5
or D.3.3.6; or AC! 318-05 D.3.3.5, as applicable.

4.1.8.2 Seismic Tension: The nominal stee! strength and
nominal concrete breakout strength for anchors in tension
must be calculated in accordance with ACI 318-14 17.4.1
and 17.4.2 or AC| 318-11 D.5.1 and D.5.2, respeclively, as
applicable, as described in Seclions 4.1.2 and 4.1.3 of this
repori. In accordance wilh ACI 318-14 17.4.3.2 or ACI
318-11 D.5.3.2, as applicable, the appropriate value for
pullout strength in tension for selsmic loads, Np eq OF Np gecker
described in Tables 3 and 5 for KWIK HUS-EZ, respectively;

and in Tables 3 and 6 for KWIK HUS-EZ |, respectively,
must be used in lieu of Np. Np.eq OF Np gecxer May be adjusted
by calculations for concrete compressive strength in
accordance with Eg-1 of this report in addition for
concrete-filled steel deck floor and roof assemblies the
value of 3,000 psi (20.7 MPa) must be substiluted for the
value of 2,500 psi (17.2 MPa) in the denominalor. Where
values far N,.q are nol provided in Table 3 of this report, the
pullout strength in tension for seismic loads need not be
evaluated.

4.1.8.3 Selsmi¢c Shear: The nominal concrete breakout
slrength and pryoul strength in shear must be calculated in
accordance with ACi 318-14 17.5.2 and 17.5.3 or ACI
318-11 D.6.2 and D.6.3, respectively, as applicable, as
described in Sections 4.1.6 and 4.1.7 of this repor. In
accordance with ACI 318-14 17.5.1.2 or ACI 318-11 D.6.1.2,
as applicable, the appropriate value for nominal steel
strength for selsmic loads, Vsaeq OF Viageckeq described in
Tables 4 and 5 for KWIK HUS-EZ, respectively; and in
Tables 4 and 6 for KWIK HUS-EZ |, respectively, must be
used in lieu of Vs,. :

41.9 Requirements for Interaction of Tensile and
Shear Forces: For anchors or groups of anchors that are
subjecl to the effects of combined tensile and shear forces,
the desigh must be determined in accordance with ACI
318-14 17.6 or ACI 318-11 D.7, as applicable.

4.1.10 Requirements for Minimum Member Thickness,
Minimum Anchor Spacing and Minimum Edge Distance:
In lieu of AC) 318-14 17.7.1 and 47.7.3 or ACI 318-11 D.8.1
and D.8.3, as applicable, values of smw and cCmi,
respeclively, as given in Table 2 of this reporl must be used.
In lieu of ACI 318-14 17.7.5 or AC! 318-11 D.@8.5, as
applicable, minimum member thicknesses, hmin as given in
Table 2 must be used. Addilional combinations for minimum
edge dislance, cmm, and minimum spacing distance, Spm,
may be derived by linear interpolation between lhe given
boundary values as defined in Table 2 of this report.

For anchors installed through the soffit of steel deck
assamblies, the anchors musi be installed in accordance
with Figure 5 and shall have an axial spacing along the fiute
equal to the greater of 3heror 1.5 limes the flute width,

For %-inch and f-inch KWIK HUS-EZ (KH-EZ) anchors
installed on the top of steel deck assemblies, values of
Cac,deckiop, Smindecktop, BNG Crindecktop, @S given in Table 7 of
this report must be used.

4.1.11 Requirements for Critical Edge Distance, cac: In
applications where ¢ < ¢sc and supplemental reinforcemenl
to control splilting of the concrete is not present, the
concrele breakoul strength in tension for uncracked
concrete, calculated in accardance wilh AC) 318-14 17.4.2
or ACI 318-11 D.5.2, as applicable, must be further
multiplied by the factor Ypn as given by
Eqg-3:

Yoo (Eq-3)

where the factor ¥, 5 need not be taken as less than
1.6hgs

. For all other cases, ¥epn = 1.0. In lieu of using AC!

ac
" 318-14 17.7.6 or ACI 318-11 D.8.6, as applicable, values of

Gac must comply wilh Tables 3and 7.

4.1.12 Lightwelght Concrete: For the use of anchors in
lightweight concrete, the modification factor A; equal to 0.8\

is applied to all values of Q/ /. affecting N, and V.

For ACI 318-14 (2015 IBC), ACI 318-11 {2012 IBC) and
ACl 318-08 (2008 IBC), A shall be determined in
accordance with the corresponding version of ACI 318.
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For ACI 318-05 (2006 IBC), A shall be taken as 0.75 for all
lightweight concrete and 0.85 for sand-lightweight concrete.
Linear interpolation shall be permitted if partial sand
replacement is used. in addition, the pullout strengths Np.c.,
Np,uner, and Neq shall be multiplied by the maodification factor,
s, as applicable.

For anchors installed in the soffit of sand-lightweight
concrete-filled steel deck and floor and roof assemblies,
further reduction of the pullout values provided in this report
is not required. _

4.2 Allowable Stress Deslign (ASD):

4.2.1 General: Design values for use with allowable stress
design load combinations calculated in accordance with
Section 1605.3 of the IBC must be established using the
following equalions:

(Eq-4)
(Eg-5)

T = s
allowabdle ASD — ~4

Vatowabio.asp = 22

where:

Tabowabsaso = Allowable tension load
Vasowsbie asp = Allowable shear load

PNn =

(ib, N)
(b, Ny

Lowest design slrength of an anchor or
anchor group in tension as defermined in
accordance with ACl 318-14 Chapler 17
and 2015 IBC Section 1905.1.8, AC| 318-
11 Appendix D, ACI 318-08 Appendix D
and 2009 IBC Section 1908.1.9, ACI 318-
05 Appendix D and 2006 IBC Section
1908.1.16, and Section 4.1 of this report,
as applicable.

Lowest design strength of an anchor or
anchor group in shear as determined in
accordance with ACl 318-14 Chapter 17
and 2015 IBC Section 1905.1.8, ACI 318-
11 Appendix D, ACI 318-08 Appendix D
and 2009 IBC Section 1908.1.9, ACI 318-
05 and 2006 I8C Section 1908.1.16, and
Section 4.1 of this reporl, as applicable.

Conversion factor calculated as a
weighted average of the load factors for
the controlling load combination. [n
addilion, a must include all applicable
factors to account for nonductile failure
modes and required over-slrength.

Limits on edge dislance, anchor spacing and member
thickness as given in Table 2 of this report must apply. An
example of Allowable Stress Design tension values is given
in Table 8 and Figure 6. ’

42,2 Interaction of Tensile and Shear Forces: The
interaction must be calculated and consistent with AC|
318-14 17.6 or AC1 318 (-11, 08, -05) D.7, as follows:

For shear loads Vappsed S 0.2Vaowatieaso, the full allowable
load in tension Tamewebie,asp Shall be permitted.

For tension loads Tappied < 0.2 Tasowatieasn, the full allowable
load in shear Vegowsbie asp shall be permitted.

For all olher cases:
Tapphed + Vapptisd
Tallowable,asp  Vallowable,ASD

4.3 Installation:

Installation parameters are provided in Tables 1, 2 and 7
and Figures 1, 4A, 4B and 5. Anchar locations must comply
with thls report and plans and specificalions approved by
the code official. The Hilti KWIK HUS-EZ (KH-EZ) and

#Va =

<12

(Eq-6)

KWIK HUS-EZ 1 (KH-EZ |} must be insfalled in accordance
with the manufaclurer's published Instructions and this
report. In case of conflict, this report governs. Anchors
must be installed in holes drilled into concrete perpendicular
to the surface using carbide-lipped masonry drill bits
complying with ANSI B212,15-1994, The nominal drill bit
diameter must be equal to that of the anchor. The minimum
drilled hole depth is given in Table 2. Prior to installation,
dust and debris must be removed from the drilled hole using
a hand pump, compressed air or a vacuum. The anchor
must be installed into the predrilled hole using a powered
impact wrench or inslalled wilh a torque wrench until
the proper nominal embedment depth is obtained. The
maximum Impact wrench torque, Tinpacimex and maximum
installation torque, Thsymsx for the manual lorque wrench
must be in accordance with Table 2. The KWIK HUS-EZ
(KH-E2) and KWIK HUS-EZ | (KH-EZ I) may be loosened
by a maximum of one turn and refightened with a torque
wrench or powered impact wrench to facilitate fixture
altachment or realignment. Complete removal and
reinstallation of the anchor is not allowed.

For inslallation in the soffil of concrele on steel deck
assemblies, the hole diameter in the steel deck must not
exceed the diameter of the hole in the concrete by more the
'fs inch (3.2 mm). For member thickness and edge distance
restrictions for installalions into the soffit of concrele on
steel deck assemblies, see Figure 5.

For installation of Y-inch and Yginch KWIK HUS-EZ
(KH-EZ) anchors on the lop of sleel deck assemblies, see
Table 7 for installation setting informalion.

4.4 Speclal Inspection:

Periodic special inspection is required, in accordance with
Section 1705.1.1 and Table 1705.3 of the 2015 IBC and
2012 IBC; Section 1704.15 of the 2009 IBC; or Seclion
1704.13 of the 2006 IBC, as applicable. The special
inspector must be on the site perodically during anchor
installation to verify anchor type, anchor dimensions, hole
dimensions, concrele type, concrete compressive strength,
drill bit type and size, hole dimensions, hole cleaning
procedures, ancher spacing(s), edge distance(s), concrete
member thickness, anchor embedment, installation torque,
impact wrench power and adherence to the manufacturer's
printed installation instructions and the conditions of this
report (in case of conflict, this report governs). The special
inspector must be present as often as required In
accordance with the °statement of special inspection.”
Under the IBC, additional requirements as set forth in
Sections 1705, 1706 and 1707 must be observed, where
applicable.

5.0 CONDITIONS OF USE

The Hilti KWIK HUS-EZ (KH-EZ) and KWIK HUS-EZ |
(KH-EZ 1) concrete anchors described in this report are
suitable alternalives to whal is specified in, those codes
listed in Seclion 1.0 of this report, subject to the follawing
conditions:

5.4 The anchors must be inslalted in accordance with the
manufacturer's published installation instruclions and
this repart. In case of conflict, this report governs,

§.2 Anchor sizes, dimensions, and minimum embedment
depths are as set forih in this report.-

5.3 Anchors must be inslalled in accordance with Section
43 of this report in uncracked or cracked
nomal-welght concrete and lightweight concrete
having a specified compressive strength, f, of 2,500
psi to 8,500 pst (17.2 MPa lo 58.6 MPa} [minimum of
24 MPa is required under ADIBC Appendix L, Section
5.1.1], and cracked and uncracked normal-weight or

10
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sand-lightweight concrete over metal deck having a
minimum specified compressive strength, fe, of
3,000 psi {20.7 MPa) [minimum of 24 MPa is required
under ADIBC Appendix L, Section 5.1.1].

5.4 The value of ' used for calculation purposes must not
exceed 8,000 psi (55.2 MPa).

5.5 Strength design values must be established in
accordance with Section 4.1 of this report.

5.6 Allowable stress design valiles must be established in
accordance with Section 4.2 of this report.

5.7 Anchor spacing(s) and edge distance(s), and minimum
member thickness, must comply with Table 2 and
Figure 5 of this report.

5.8 Reported values for the KWIK HUS-EZ | (KH-EZ 1) with
an inlernally threaded hex washer head do not
consider the steel insert element which must be
verified by the design professional, Shear design
values in this report for the KWIK HUS-EZ | (KH-EZ I)
are for threaded inseris with F, equal to or greater than
125 ksi. For use with inserts with Fy less than 125 ks,
the shear values are multiplied by the ratio of Fy of
insert and 125 ksi.

59 Prior to installation, calcutations and delails
demonstrating compliance with lhis report must be
submilted to the code official. The calculations and
details must be prepared by a registered design
professional where required by the statutes of the
jurisdiction in which the project is to be construcled.

5.10 Since an ICC-ES acceptance criteria for evaluating
data to determine the performance of anchors
subjecled to faligue or shock loading is unavailable at
this time, the use of these anchors under such
conditions Is beyond the scope of this report.

5.11 Anchors may be installed in regions of concrete where
cracking has occurred or where analysls indicates
cracking may occur (f>f;), subject to the conditions of
this report.

5.12 Anchors may be used to resist short-term loading due
lo wind or seismic forces, subject to the condilions of
this report.

5.13 Anchors are not permilted to support fire-resistance-
rated construclion. Where not otherwise prohibited in
the code, anchors are permilted for use with fire-
resistance-rated construclion provided thal at leasl one
of the following conditions is fulfilled:

« Anchors are used to resist wind or selsmic forces
only.

» Anchors that support gravity load-bearing slructural
elements are within a fire-resistance-rated envelope
or a fire-resistance-rated membrane, are protected
by approved fire-resistance-rated materials, or have
been evalualed for resistance to fire exposure in
accordance wilh recognized standards.

« Anchors are used to suppart nonstructural elements.

5.14 Anchors have been evaluated for reliability against
brittle fallure and found to be not significantly sensitive
to stress-induced hydrogen embrilttement.

5.15 Use of carbon steel anchors Is limited to dry, interior
locations.

5,16 Special inspection must be provided in accordance
with Sections 4.4.

5.17 KWIK HUS-EZ (KH-EZ) and KWIK HUS-EZ | (KH-EZ 1)
anchors are manufactured by Hilli AG, under a quality
control program with inspections by ICC-ES.

6.0 EVIDENCE SUBMITTED

Dala in accordance with the ICC-ES Acceptance Criteria far-

Mechanical Anchors in Concrete Elements (AG193), dated
October 2015, which incorporates requirements in ACI
355.2-07 J ACI 355.2-04, for use in cracked and uncracked
concrete; and quality control documentation.

7.0 'DENTIFICATION

The HILTI KWIK HUS-EZ (KH-EZ) and KWIK HUS-EZ |
(KH-EZ 1) anchors are identified by packaging with the
manufacfure’s name (Hilli, Inc.) and contact information,
anchor name, anchor size, and evaluation report number
(ESR-3027). The anchors with hex washer head have
KH-EZ, HILTI, and anchor size and anchor length
embossed on the anchor head. ldentificalions are visible
after installation, for verification.

11
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TABLE 1—KWIK HUS-EZ (KH-E2) AND KWIK HUS-EZ | (KH-EZ I} PRODUCT INFORMATION

Name and Size

Diameter

Total Length - under the

Minimum Nominal

anchor head (/;nc) Embedment (Paom)
KH-EZ ', x1 %1 'y 1" (1" UNC-20 —internal Thread Length - .375%) 1" 157"
KH-EZ '" x1 51" 1 %4y YY" (13" UNC-16 —Intemnal Thread Lenglh - .453%) A 1y
KHEZ Wy x2 ' 1 Y " (/" UNC-20 —Intemal Thread Lenglh - .375") 2' 2
KH-EZ 1" 32 1.1 %5 Yf+® (/" UNC-18 —Internal Thread Lenglh - .453") 2" 2',"
KH-EZ "fx1 Tl i 17l 1%,"
KH-EZ "1i"2ts" b 25" 1"
KH-EZ Y*x3" 1y 3 154
KH-EZ 1,5a"%" e 3t WA
KH-EZ "/;"v4" kA 4 1"
KH-EZ 5"t la" *lg" 1ty 1"
KH-EZ 2ty Sy 2% 154"
KH-EZ *f"x3" %" 3 2"
KH-EZ "x3'/," s 3'%" 2"
KH-EZ *fy"x4" e 4" YA
KH-EZ ¥;"x5" S 5 3%
KH-EZ ':2'l" Ky 2'%" 2Y,
KH-E2 '1"x3" " 3 2"
KHEZ '1,3'," k 3" 3
KH-EZ ,"x4" by ar ar
KH-EZ ';"x4'," by 4" 3"
KH-EZ ,"x5" " 5 3
KH-EZ '1,"x6" Y 6" 3*
KH-EZ %:"x3")," Sty 3%, 3"
KH-EZ *f"xa” Sy 4" 3"
KH-EZ 5s"x5"1," A 5" 3
KH-EZ %/y"x6't," Fyr 6's" 3
KH-EZ %s"x8* A 8" 3"
KH-EZ ¥"x4'," A 4" 4"
KH-EZ ¥,"x5'%," Y 5" 4
KH-EZ %7 o 7 4"
KH-EZ ¥,"x8" b 8" 4"
KH-EZ ¥"x0" A 9" 4"

For Sk 1 inch = 25.4 mm.

12
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FIGURE 1—KWIK HUS EZ ANCHOR

FIGURE 2—HILTI KWIK HUS EZ CONCRETE SCREW ANCHOR FIGURE 3—HILTI KWIK HUS-EZ | ANCHOR

[ inclansncbor relog popss Impect looi of farque wrench ] Izhn-emugw;wmuimnm ]

FIGURE 4A—!NSTALLATION INSTRUCTIONS — HILT! KWIK HUS EZ (KH-EZ)

Lull an:horuslng pmperlmpar.uool or Iorquemncq nsertthreadadrodinto Instaliad anchor ]

FIGURE 4B—INSTALLATION INSTRUCTIONS — HILTI KWIK HUS EZ | (KH-EZ I}
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TABLE 2—KWIX HUS-EZ (KH-EZ) AND KWIK HUS-EZ | (KH-EZ ) INSTALLATION INFORMATION AND ANCHOR SPECIFICATION'

Nominal Anchor Diameter (inches)
Characteristic Symbo! | Units :
4 1 " ah 1 Iz 5’& 3’4
(KH-EZ 1)
Head Style R _ Infernally [ Standard Hex Standard Hex Slandard Hex Slandard Hex | Standard Hex
Threaded Head Head Head Head Head
Nominal Diameter {g:)s In. Y, Yy Y, %, 3
Diill Bit Diameter O n. s s ' A )
Minlmum Baseplate @ 3 1 s 3 7
Clearance Hole Diameter dh In. NiA s t2 /s 1 /s
Maximum Installation P
Torque Thstmax fl-lbf 18 19 40 45 85 115
Maximum Impact Wrench
Torque Rating° Tipacimax | 4O | 144 | 137 | 114 | 137 114 450 137 450 450 450
E‘r:“',’:g;‘e':fg:gﬁ'\ o i | 2% || 2% | 1% [2%3% | 2% 3 | 4% |au]| 5 | 4 | 6%
Effective Embedment Depth her in. 118 | 192 |118] 192 | 1.11 [1.86]|250|1.52]2.16| 3.22 |2.39| 3.88 | 292 | 4.84
Minimum Hole Depth Hhoie in. 2 | 26| 2 | 2% | 1 | 20|30 ) 2% | 3% | 4% | 3% | 5% | 4% | 6%
Critical Edge Distance? Cae In. 200 | 278|200 2.78 | 263 |292|3.76(|2.756{3.75| 525 13.63) 582 |441] 7.28
Minimum Spacing at Critical 7 .
Edge distance? Simincac in. 1.50 225 3.0
Minimum Edge Distance® Cris’ in. 1.50 1.75
Minimum Spacing Distance P
at Minimum Edge Distance? | ™ in. 30 40
Minlmum Concrete
Thickness Prin in. 3.25 |4.125| 3.25 | 4.126| 3.25 4 |475] 45 |475)] 6.75 5 7 6 |8.125
' Intemnal Y,
Wrench socket size — Thread
KH-EZ | Mode! Ty intemal] ™ y Not Applicable
Thread 2
e Model - ] A "h i 3, o8 1%
114" Internal S
Max. Head height — Thread . )
KH-EZ 1 Model 76" Intemal n. v Not Applicable
Thread 18
Max. Head height - In. N/A 0.24 0.35 0.49 0.57 0.70
Effective tensile stress area p AAS:‘)S in2 0.045 0.086 0.1614 0.268 0.392
158,/
Minimum ;‘::ﬁ'gf\d ulimate | ¢ psi 125,000 106,975| 120,300 112,540 80,180 | 81,600

For Sk 1 inch = 25.4 mm, 1 -l = 1.356 N-m, 1 psi = 6.89 kPa, 1 in? = 645 mm?, 1 lofin = 0.175 N/mm.

'The dala presented In this table is to be used in conjunclion with the design criteria of AC 318-14 Chapler 17 or AC| 318-11 Appendix B, as

applicable.

2For Installations through the soffit of steel deck into concreta (see Figure 5) anchors installed in the lower flute may be Installed with a maximum

1 inch offsel in either direclion from the center of the fluts.

3 Because of variabllity In measurement procedures, the published tarque of an impacl tool may not carrelate properly with the above selting torques.

Over-torquing can damage the anchor and/or reduce its holding capacity.

“Tinamax applies to installations using a calibrated torque wrench,

*The notation In parenthesis Is for the 2006 IBC.

“The KWIK HUS-EZ | (KH-EZ I} version Is driven directly lo the supporting member surface.

?Additional combinations for minimum edge distance, Cmn, and minimum spacing distance, S;mn OF Sow.ca, May be derived by linear interpolation between the
given boundary values.
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TABLE 3—HILTI KWIK HUS-EZ (KH-EZ) and KWIK HUS-EZ | (KH-EZ 1) TENSION STRENGTH DESIGN DATA'24

15

Nominal Anchor Diameter{inches)

Characterlstic | Symbol | Units y .
(KH-EZ l) ’4 3’8 |,2 5" 8 3’4
Anchor Category
1,20r3 3 1 3 i 1
Head Style . - Inlernally Standard Hex Standard Hex Standard Hex Slandard Hex| Standard
ty Threaded Head Head Head Head | HexHead
Nominal 5 1 5 ' 5 1 1 1 1 1 1
Embedmenl Dep!h hm il’l. 1 ’u 2 Iz 1 Ia . 2 /1 1 Ia 2 Iz 3 ;’4 2 !q 3 4 h 3 11_ 5 4 6 14
Steel Strength In Tenslon (ACI 318-14 17.4.1 or ACI 318-11 D.5.1)
Tension Resistance
of Steel Ne Ib. 5,660 9,200 10,335 18,120 24,210 32,015
Reduction Factor for
Steel Strenglh®® tua - 0.65
Concrete Breakout Strength In Tenslon (ACI 318-14 17.4.2 or ACI 318-11 D.5.2)
Effective i
Embedment Depth oy in. 1.18 1.92 1.18 1.82 111 | 186 | 250 |1.52|216|3.22|2.39 [ 3.88 |2.92]|4.84
c’giigf;f;ge e | in | 200 2.78 2.00 278 | 263 | 292 | 375 |275|3.75|5.25] 3.63 | 5.82 |4.41|7.28
Effecliveness Faclor
- Uncracked Kuner - 24 27
Concrele
Effectivenass Factor P _ 17
- Cracked Concrete il
Modification factor
for cracked and en - 1.0
uncracked concrete®
Reduction Factor for
Concrete Breakout é - 0.45 0.65 0.45 0.65
Strength™
Pullout Strength In Tension (Non Selsmic Applications) {ACI 318-14 17.4.3 or ACI318-11 D.5.3)
Characteristic
pullout strength, 7 5 5 5 5
uncracked concrete N s Ib. 1,305 2,350 1,305 2,350 N/A | N/A NIA | NIA | NJA | NYA | N/JA | NVA | N/A § NJA
(2,500psl)
Characteristic
pullout strength, 7 6 s ¢ 5 5
cracked concrele N,/ Ib. 665 1,165 665 1,165 725 N/A N/A | N/A | N/A | NZA | NIA | N/A | NIA | NYA
(2500 psi) :
Reduction factor for
pullout strength® | % - 045 0.65 045 0.65
Pullout Strength In Tension (Selsmic Applications) (ACI 318-14 17.4.3 or AC{ 318-11 D.5.3)
Characteristic
PullutStrenghe | Moo | . | 538 | 165" | 538° | 11685 | 7257 | NiA | NiA [ nia | oA | A | A | A | A | A
{2,600 psl)
Reduction Factor for
Pullout Strength®™® | dg - 0.45 0.65 045 0.65
(2,500 psl)
Axlal Stiffness In Service Load Range
Uncracked Concrete|  Bun, . 769,000
- Ibfin.
Cracked Concrele B 293,000

For S1: 1 Inch = 25.4 mm, 1 fi-Ibf = 1.356 N-m, 1 psi = 6.89 kPa, 1 in> = 645 mm?, 1 Ibfin = 0.175 Nfmm.

'"The data In this table is Intanded for use wilh the design provisions of ACl 318-14 Chapler 17 or ACl 318-11 Appendix D, as applicable; for anchors
rosisling seismic load combinalions the addilional requirements of ACl 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.

2Values of ¢In this table apply when the load combinallons for ACI 318-14 Seclion 5.3, ACl 318-11 Sectlon 9.2 ot IBC Seclion 1605.2 are used

and the requirements of ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, for Condition B are mel. For silualions where reinforcement meets

the requiremenls of Condition A, AC| 318-14 17.3.3 or ACI 318-11 0.4.3, provides the appropriale ¢ faclor, as applicable.

3if the load combinations of AC| 318-11 Appendix C are used, the appropriale value of ¢ must be determined in accordance with AC! 318-11 D.4.4.
“in this repor, N/A denotes thal pullout resistance does not govern and does not heed to be considered.

5The characleristic puliout resistance for concrete compressive strengths greater than 2,500 psi may be increased by multiplying the value in the table
by (f/2,500)%° for psl or (f/17.2)** for MPa.

*The characterislic pullout resistance for concrete compressive sirenglhs greater than 2,500 psi may be increased by multiplying the vatue in the table
by (/2,500)°2 for psi or {F/17.2)*7 for MPa.

"For lightwelght concrete, calculale values according 1o Section 4.1.12 of this report.

®The KWIK HUS-EZ (KH-EZ) and KWIK HUS-EZ | (KH-EZ 1) Is considered a brillle sleef element as defined by ACI 318-14 2.3 or ACI 318-11 D.A, as
applicable.
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TABLE 4—HILTI KWIK HUS-EZ (KH-E2) and KWIK HUS-EZ | (KH-EZ I) SHEAR STRENGTH DESIGN DATA"

Nominal Anchor Diameter (Inches)

Characteristic  |[Symhol|Unlits 7, Y y ] s )
(KH-EZ 1) 4 : fa /s "
Anchor Category |1,20r3 3 1 3 1 3|1 1
Embedment Depth | Amen | In. |15 2% | 1% | 2% [hi2'%| PR (2% | 3% | 2% | 3 |4'% 3% ]| 5 4 |s"%
'“‘e[,’?:;‘g‘;fad - | in. " Y NA LA | A A ] a | A | noa | s | s | oA | s | ia
Stee! Strength In Shear (AC! 318-14 17.5.1 or ACI 318-11 D.6.1)**

Shear Resistance of 7 7

Steel - Stalic Va | Ib. { 1,360 1,315 1,550 [3.670] 5,185 9,245 11,220 16,660
Shear Resistance of 7 7

Stee! - Seismic | Veesa | - 605 1,120 1,395 [3.670| 3,110 5,545 6,735 11,565
Reduction Faclor for

Steel Strength® e B 0.60

Concrete Broakout Strength In Shear (ACI 318-14 17.5.2 or ACI 318-11 D.6.2)

Nominal Diameter |d.fdf°| in. 0.250 0.375 0.500 0.625 0.750

Load Bearing

Lenglh of Anchor L | in. 1481192 1.18 11.92 [1.18]1.92[1.11 [1.8612.50 | 1.52| 216 [ 3.22 | 2.39 | 3.88 | 2.92 |4.84
Reduction Factor for
Concrete Breakout des - 0.70

Strength®

Concrete Pryout Strength in Shear (ACi 318-14 17.5.3 or ACI 318-11 D.6.3)

Coefficient for

Pryoul Strength Keo - (10|l 10| 10 |10 |10]|10]|10|10] 20| 10| 10 |20 10| 20| 2.0 |20
Reduction Factor for

Pryout Strength?? o ) 0.70

For Sl: 1 inch = 25.4 mm, 1 A-Ibf = 1,356 N-m, 1 psi = 6.89 kPa, 1 In = 645 mm?, 1 Ibfin = 0.175 Nfmm.

The data in this table Is intended for use with the design provistons of ACl 318-14 Chapler 17 or ACI 318-11 Appendix D, as applicable.

2Values of gin this table apply when the foad combinations for AC! 318-14 Seclion 5.3, ACt 318-11 Section 9.2 or I1BC Section 1605.2, as applicable,
are used and the requirements of ACI-14 17.3.3 or ACI 318-11 D.4.3, as applicable, for Condition B are mel. For situations where reinforcement
meels the requirements of Condilion A, ACI 318-14 17.3.3 or ACI 318-11 D.4.3, pravides the appropsiate ¢faclor, as applicable..

3If the load combinations of AC! 318-11 Appendix C are used, the appropriate value of #must be determined in accordance with ACI 318-11 D.4.4.
‘Reported values for steel strength in shear are based on test resulls per ACI 355.2, Sectlon 9.4 and must be used for design in lleu of calculated
resulls using equation 17.5.1.2b of ACI 318-14 ar equation D-29 of ACI 318-11, as applicable.

*The KWIK HUS-EZ (KH-EZ) Is considered a brittle steel element as defined by ACl 318-14 2.3 or ACI 318-11 D.1, as appficable.

*The nolation in brackels is for the 2006 IBC.

Nalues are for threaded rod or insert with F,2125 ksi. For use with inserts with Fu less than 125 kst muttiply the shear values by the rallo of Fu of

insert and 125 ksi.

16
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TABLE 5—HILTI KWIK HUS-EZ (KH-EZ) TENSION AND SHEAR DESIGN DATA FOR INSTALLATION IN THE UNDERSIDE
OF CONCRETE-FILLED PROFILE STEEL DECK ASSEMBLIES"*7

Lower Flute Upper Flute
Characteristic | Symbal {Unlts Anchor Dlameter
s 1y "% s %, i/ 1y 1
Head Style - - Standard Hex Head Standard Hex Head
Embedment | Aum | in. (1% { 2% % {2'% 3% (2% 3 4% 3% | 5 | 4 [ 1% 2% { ¥ ) 2% | 2%

Minimum Hole Depth | hpwe § in. | 2 [ 2] 10 | 220 3% | 2% | 3% | 4% | 3% (5% [ 4% | 2 |27 | 170 | 27 | 2%

E“‘*"""%f;’,‘:"d‘"e"‘ he | . {1.18)1.92| 1.11|4.86]2.50|1.52|2.16{3.22| 2.39 | 3.88| 2.2 | 1.18 1 1.92} 1.11{ 1.86 | 1.52

(j:;','gg'kg};g’j},;"gfé)z Noocsunr| Ib. {1.210[1.875| 1,300{2,240(3,920{1,305]3,060(5,360| 4,180 [9,495/4,180|1,490| 1.960{ 1,490 | 2,020 | 1,305

Pullowt Reslslance
(cracked concrete and| Npgeceer | Ib. | 620 | 930 | 810 [1,590(2,780] 820 11,930(3,375]2,630(5,980(2,63G| 760 | 975 }1,185] 2,070} 985
selsmic loads)’

Steal Strength in
Shear

séﬁg;f"g:igm“ Viadereq | 1. | 905 |1,900] 905 | 905 12.165| 965 |1,750[2,155]2,0802,5152,610}1,080|2.940| 3,670 | 3,650 | 4.710

Ve | 1. [1,2052,210(1,510{1,510(3,605(1,605{2,920(3,590(3,470 4,190 3,760 1,205/ 3,265| 3,670 | 6,090 ] 7,850

For S!: 1 inch = 25.4 mm, 1 f4of = 1.356 N-m, 1 psi = 6.89 kPa, 1 in® = 645 mm?, 1 Ibfin = 0.175 N/mm.

YInstallation must comply with Sections 4.1.10 and 4.3 and Figure 5 of this report,

*The values listed must be used in accordance wilth Section 4.1.4 of this repart.

*The values listed must be used in accordance with Seclion 4.1.4 and 4.1.8.2 of this report.

*The values listed must be used in accordance with Section 4.1.5 and 4.1.8.3 of this repori.

5The values for ¢ In tension can be found in Table 3 of this report and 1he values for g In shear can be found in Table 4 of this repor.

SFor the "-inch-diameter (KH-EZ) at 2", inch nominal embedment and the */s-inch- through *s-inch-diameter anchors the characteristic pullout
resisla?;:’% for :doir:\crel compressive strenglhs greater than 3,000 psi may be increased by multiplying the value in the table by (F/3.000}"” for psior
1/20. for MPa.

sFur the Ydnch-diameter anchors (KH-EZ) al 1%/s-inch nominal embedmenl characlerislic apullout resistance for concrete compressive strengths

greater than 3,000 psi may be increased by mulliplying the value in the table by /3,000, tor ps or (£/20. 7j% for MPa.

TABLE 6—KWIK HUS-EZ | (KH-EZ 1) TENSION AND SHEAR DESIGN DATA FOR INSTALLATION IN THE UNDERSIDE OF CONCRETE-
FILLED PROFILE STEEL DECK ASSEMBLIES™*’

Characleristic Symbol Units Lower Flute ] Upper Fiute
Head Style - - Internally Threaded
Embedment Hrom in. 151y 2', 157 2', 151 2'% 159 2'%
M'“'g;l'"l‘h”"'e Brcie in. 2 Pty 2 2l 2 P 2 2l
Intemat Thread 3 3 1 3
Diameter B in. fa ls A e
Effective
Embedment Deplh hat in. 1.18 1.92 1.18 1.92 1.18 1.92 1.18 1.92
Pullout Resistance,
(uncracked Ny ack,uncr Ib. 1,210 1,875 1,210 1,875 1,490 1,960 1,490 1,960
concrele)?
Pullout Resislance
(cracked concrete N deck.cr lb, 620 930 620 930 730 a75 730 975
and seismic loads}®
s'ee'sstfe";" hin 1y ® . 860 1,025 1,015 1,525
Steel Strength in a
Shear, Seismic | Vasdeckea Ib. 385 875 445 1,205

For SI: 1 inch = 25.4 mm, 1 R-bf = 1.356 N-m, 1 psl = 6.89 kPa, 1 In? = 645 mm?, 1 Ibfin = 0.175 Nfmm,

!installation must comply with Sections 4.1.10 and 4.3 and Figure 3 of this report.

?Tha values listed must be used in accordance with Section 4.1.4 of this report.

3The values listed mus! be used in accordance with Section 4.1.4 and 4.1.8.2 of this report.

“The values lisled must be used In accordance with Sectlon 4.1.5 and 4.1.8.3 of this report.

The values for ¢ In tension can be found in Table 3 of this report and ihe values for ¢, in shear can be found in Table 4 of this report.

8For the Yy-inch-diameter (KH-EZ 1) at 2-;inch nominal embedmen and the Yg-inch- through ¥/s-inch-diameter anchors the characteristic ,Puﬂoul

reslslanrﬁ) for concrete compressive strengihs greater than 3,000 psi may be increased by multiplying the value In the table by (£./3,000)™ for psi or
/20.7)" for MPa.

;For the *4-inch-diameter anchors (KH-EZ i) at 1%/g-inch nominal embedment characteristic pulloul resistance for concrele compressive strengths greater

than 3,000 pst may be Increased by muliiplying the value It the table by (Fe/3,000)%? for psi or {£,/20.7)*2 for MPa.

®yalues for the KWIK HUS-EZ | (KH-EZ 1} are for threaded rod or insert wilh F.2125 ksl, For use with inserts with Fu less than 425 ksi mulliply the shear

values by the ratio of Fu of insert and 125 ksl

17
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TABLE 7—HILTI KWIK HUS-EZ (KH-EZ) SETTING INFORMATION FOR INSTALLATION ON THE TOP
OF CONCRETE-FILLED PROFILE STEEL DECK ASSEMBLIES, %57

lNFgERﬂ%q'ION Symbol Units i Nominal Anchor Diameti;.
Emb«fdfrfgg‘r:?)epth her in. 118 1.11
Minir:;:;g ::;;screle Hiincece in. 2", 2,
Cr;lii:a‘;nitzge " Cocdecktop in. 4 3
Mi"",',';f;’,:: ge Cinin decktop i 1, %4
Minimum spacing Simin deckiop in. 3 3

For SI: 1inch = 25.4 mm.

'Installation must comply with Sections 4.1.4¢ and 4.3 of \hls repost.

2For all other anchor diameters and embedment depths refer to Table 2 for values of n,Cmin 30d Smin.

3Design capacily must be based on caleutations according o values in Tables 3 and 4 of this repor.

*Applicable for 2%%-Inch S Ny deck <3Y,-inch. For hmnees 3'/¢-inch, use setting information in Tables 3 and 4 of Ihis report.
SMinimum concrete thickness (A dec) Fefers to concrete thickness above upper flute.

Minimum flute deplh (distance from lop of flute o bottom of Alute) Is 3 inches.

"Steel deck lhickness must be minimum 20 gauge.

I— Minimum 1-1/4"

e R N A S
st e PR ST W R TS AT S

A5 y Min. 3,000 psi sand-lightweight LF’-"‘A:.‘;

See - f'.; Lo
foolnale 3 ncrete ' -7k -
AP W
Max. 3"

R AR 20 gavge
l { steel deck
edge I !
Min. 127 (typical) | !
- |
— See footnole 4 ——‘ See footnote 4

FIGURE 5—INSTALLATION OF KWIK HUS-EZ (KH-EZ) AND KWIK HUS-EZ | (KH-EZ I) IN SOFFIT OF CONCRETE

OVER STEEL DECK FLOOR AND ROOF ASSEMBLIES'

'Anchors may be placed in lhe upper or lower flute of the stee! deck profile provided the minimum hole clearance is satisfied. Anchors in the lower flute
may be insfalled with a maximum 1-inch offsel in elther direction from the center of the flule. The offset distance may be increased proporiionally for

profiles with lower flute widths greater than those shown provided the minimum lower flute edge dislance Is also satisfied.

Zpinimum flute width for KH-EZ and KH-EZ | Y4-inch diameler Is 37/ inches. Minimum flute width for KH-EZ %-, %-, */- and %-inch diameter is

4", inches.

IMinimum concrels thickness above upper flute for KH-EZ and KH-EZ { %-inch diameter Is 2 inches. Minimum concrele thickness above upper flute

for KH-EZ %3-, %, %~ and %-inch diameleris 3-'inches.

‘Minimum distance from edge of flule to centerline of anchor for KH-EZ and KH-EZ | %-inch diameter Is 1-inch. Minimum dislande from edge of flute fo

centerline of anchor for KH-EZ -, %-, %- and %-inch diameler is 1'%, inches.

18
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TABLE 8—HILTI KWIK HUS-EZ (KH-EZ) AND KWIK HUS-EZ | (KH-EZ |) ALLOWABLE STRESS DESIGN VALUES
FOR ILLUSTRATIVE PURPOSES"** 456748

Non;’lg::ar;t:hor Embel::ilztn;:‘ta[l)epth, E:g‘;g‘r'r\n’:nt Allowa:hea';enslon

Nnom Depth, hy

[In) fin] fin] [bs]

. 1% 1.18 407

2' 1.92 1,031

15, 1.1 620

s 2Y, 1.86 1,334

a' 25 2,077

2' 1.52 EREL]

", 3 2.16 1,882

4, 3.22 3,426

o 3% 239 2,192

5 3.98 4,530

% 4 292 2,963

6", 4,84 6,305

For Si: 1 Inch =254 mm, 1bf =4.45N.

'Single anchor with static tenston foad only.

Concrete delermined to remain uncracked for the life of the anchorage.

3Load combinations are taken from ACI 318-14 Seclion 5.3 or ACI 318-11 Seclion 9.2, as applicable, (no seismic
loading).

440% dead load and 60% live load, controlling load comblnation 1.2D + 1.6L.

*Calculatian of welghted average for conversion factor o = 1.2{0.4) + 1.6(0.6) = 1.44.

9 . = 2,500 psi (normal weight concrete).

7 Cat = Ca2 2 Cac-

Eha Pein.

%alues are for Condition B where suppiementary reinfarcement in accordance with ACI 318-
14 17.3.3 or ACi 318-11 D.4.3, as applicable, is not provided.
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Given: Two '/, diameter KH-EZ wilh static
tension load Al 4 T 1A
haem = 4.25 inches An
h‘, =3.22 Inches I ?r_‘). =1 ,.;Q_j > 1.5 by
Normal Welght Concrete: f; = 3,000 psi T f é’ =4 }7 ozl N &
No supplementary reinforcement (Cond, B) fé E;\-: Lfi—’) K N L
No eccentricity, 60% live load, 40% dead load. S o Bl g Il ( i
Assume cracked concrete since no other & ;‘{ & .55_;}2 120 B fﬂ/lf *
information is available. ﬁggﬂ%’ﬁ 7 &
hrn=6.375 In. BIHENTOSR . 15 by
Cain=1-701n. >1.6he ___c=4"
Needed: Allowable stress design (ASD)
tenslon capacily
Calculation per ACI 318-14 Chapter 17, ACI 31814 ACI 318-11 ESR
AC! 318-11 Appendix D and this report Ref. Ref. Reference
Step 1: Calculate steel capacity:
174.1.2 D5.1.2 Table 3
PN, =ndN,,=2(0.65)(18,120)=23,556 Ibs.
Step 2: Verify minimum member thickness, spacing and edge distance:
B, =6.375 In. 12 in. —ok
=175 in. S4in. —ok 17.7 D.8 Table 2
Sein=3 iN. S6 in. —0k
-Step 3: Calculate concrete breakout sirength of anchor group in tension:
A 17.4.2.1 D.5.2.1 4.1.3
Neog= Knj WeenWeanWenPeonly
Slep 3a: Calculate Ay and A
Apc=(1.5h+4)(3h,y+6)=(8.83)(15.66)=138.3 in2 17.4.2.14 D.5.2.1 Table 3
Aneo=9(ha)?=9(3.22)2=93.32 in.?
Step 3b: Determine We, y—€,=0—We 4=1.0 17.4.24 D524 —
Step 3c: Caloulate Wogn—Weg=0.740.3 (;3;) =0.948 17.4.25 D.5.25 Table 3
Step 3d: Determine W, y— ¥ n=1.0 because concrete is cracked. 17.4.3.6 D.5.3.6 —
Step Je: Calculale Ny
Ny=K 1, ﬁ(h,.)’sﬂ7(1.0),/3.000(3.22)'"5=5.380 tbs- 17422 D.5.2.2 Table 3
{A, =1.0 for normal welghl concrete)
. . _ 1383 " 17.4.21 D.5.2.1 4143
Slep 3: Calculate ¢N.»5: DN g=(0.65) (ﬂm) (1.0)(0.948)(1.0)(1.0)(5,380)=4,914 Ibs 17.33 () 0.4.3 () Table 3
Step 4: Check Pullout Strenglh — per Table 3 does not control —— - Tabte 3
Step 5: Controlling Strength:
Lesser of ndNy, and Ny, —» 4,914 Ibs 1731.2 D412 Table 3
Step 6: Converi to ASD based on 1.6 (0.60)+1.2(0.40)=1.44
60% Live Load and 40% Dead Load:
— — 424
_4.914 _
TaIMHe,ASD— m =3,412 |bs

FIGURE 6—EXAMPLE CALCULATION
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EVALUATION SUBJECT:

HILTI KWIK HUS-EZ (KH-EZ} AND KWIK HUS-EZ | (KH-EZ I) CARBON STEEL SCREW ANCHORS FOR USE IN CRACKED AND
UNCRACKED CONCRETE
1.0 REPORT PURPOSE AND SCOPE

Purpose:

The purpose of this evaluation report supplement is to indicate that Hilti KWIK HUS-EZ (KH-EZ) and KWIK HUS-EZ | (KH-EZ I)
screw anchors, recognized in ICC-ES master evaluation repart ESR-3027, have also been evaluated for compliance with the codes
noted below;

Compliance with the following codes:

® 2010 Florida Building Code—Building

W 2010 Florida Building Code—Residential
20 CONCLUSIONS

The Hilti KWIK HUS-EZ (KH-EZ) and KWIK HUS-EZ | (KH-EZ ) screw anchors in cracked and uncracked concrele, described in
Seclions 2.0 through 7.0 of the master evaluation report ESR- 3027, comply with the 2010 Florida Building Code—Building and the
2010 Flonda Building Code—Residential, provided the design and installation are in accordance with the 2009 Infernational Building
Code® (IBC) provisions noled in the master evaluation report and the following conditions are met:

e Design wind loads must be based on Section 1609 of the 2010 Florida Building Code—Building or Seclion R301,2.1.1 of the
2010 Florida Building Code—Residential, as applicable.

» Load combinations must be in accordance with Section 1605.2 or Section 1605.3 of the 2010 Florida Building Code—Building, as
applicable.

s The madificalions to AC| 318 as shown in the 2009 IBC Seclions 1908.1.9 and 1908.1.10, as noted in 2009 IBC Section 19121,
do not apply to the 2010 Florida Building Code—Building.

Use of the Hilli KWIK HUS-EZ (KH-EZ) and KWIK HUS-EZ | (KH-EZ 1} screw anchors in cracked and uncracked concrete as
described in the master evaluation report for compliance with the High-Velocity Hurricane Zone provisions of the 2010 Florida
Building Code—Building has not been evaluated, and is outside the scope of this supplement,

For products falling under Florida Rule SN-3, verificalion that the report holder's quality assurance program is audited by a quality
assurance enlity approved by the Florida Building Commission for the type of inspections being conducted is the responsibilily of an
approved validation entily (or the code official when the report holder does nat possess an approval by the Commission).

This supplement expires concuirently with the master report, reissued December 2015, revised February 2016.

[CC-ES Evaluation Reports are not to be consiried as representing aesthetics or any oiher aliributes not specifically addressed, nor are they 1o be constried

ns on endorsement of the subject of the report or a recomnmendation for its use. There is uo warranty by ICC Evaluation Service, LLC, express or implied, as |

to any finding or other matter in this report, or as wo any product covered by the report. Sawis ===
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