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This is to certify that the piping to be used on this project conforms to the NFPA#13. 
 
All threaded piping shall be Schedule #40 conforming to ASTM A-135 or A-795 or A53 
with black standard weight cast iron or malleable or ductile iron screwed fittings.   
 
We also certify that the fittings to be used on this project will be the following: 

1. Black cast iron, malleable or ductile iron screwed standard weight. 
  
 
Pipe hangers shall be listed by Underwriters Laboratories.  Hanger spacing will be in 
accordance with NFPA #13.  Hanger rod diameters shall be in accordance with NFPA 
#13 as follows: 
  1" thru 4" pipe......3/8" All Thread Rod 
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Model F1FR56 UprightModel F1FR56 Pendent

Model F1FR56 
Horizontal Sidewall

Model F1FR56 Vertical Sidewall

Note: Not all versions of the product are shown.

F1FR Series Sprinklers Summary

Sprinkler 
Model

K-Factor gpm/psi1/2

(lpm/bar1/2)
Orientation Listings & Approvals

Max. Working Pressure 
psi (bar)

Sprinkler 

Number (SIN)

F1FR56 5.6 (80)

Upright
Intermediate Upright

cULus, FM, LPCB, VdS, 
EC, WM, UKCA

175 (12)
250 (17) (cULus only)

RA1425

Pendent
cULus, FM, LPCB, VdS, 

EC, WM, UKCA
175 (12)

250 (17) (cULus only)
RA1414

Concealed Pendent
cULus, VdS, EC, WM, 

UKCA
175 (12)

250 (17) (cULus only)
RA1414

Horizontal Sidewall cULus, FM
175 (12)

250 (17) (cULus only)
RA1435

Vertical Sidewall
cULus, FM, LPCB, 

UKCA
175 (12) RA1485

Table A

Note: This bulletin may contain information on New and Legacy 
sprinklers that reflects a dimensional change only. Sprinkler Iden-

approval are not otherwise affected. Sprinklers with New frames 

Features
• Standard coverage quick-response sprinklers
• Upright, pendent, horizontal sidewall, and vertical sidewall 

deflectors
•
•

Product Description
Reliable Model F1FR56 series sprinklers are quick-response 

mm glass bulb thermal element.

Pendent and horizontal sidewall sprinklers may be installed 

Reliable Models B, C, or HB (reference Technical Bulletin 204). 
When installed recessed or concealed, the Model F1FR56 series 

with listed Reliable escutcheons and cover plates. Refer to the 

for recessed and concealed installations and refer to Figures 5 
and 6 for dimensional information.

considered intermediate sprinklers for use in racks, below grated 
walkways, and other areas where intermediate level sprinklers are 
required.

Table A provides a summary of the approvals and availability of 

technical information for each sprinkler model is provided on the 
following pages.

www.reliablesprinkler.com

K-factor 5.6 (80)

F1FR56 Series 
Quick Response Sprinklers
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Model F1FR56 Upright Sprinkler SIN RA1425

Style: Upright, Intermediate Upright
 Threads:
 Nominal K-Factor: 5.6 (80 metric)
 Max. Working Pressure:

175 psi (12 bar)
250 psi (17 bar) (cULus only)

Thermal Sensor: 3 mm Glass Bulb
Sprinkler Frame: Brass Alloy
Cap: Bronze Alloy
Sealing Washer: Nickel with PTFE
Load Screw: Copper Alloy
Deflector: Brass Alloy

Sprinkler Finishes 
(See Table B)

Sensitivity
Quick response

Temperature Ratings
135°F (57°C)
155°F (68°C)
175°F (79°C)
200°F (93°C)
286°F (141°C)

Guards & Shields (New Frames)
Factory Water Shield (cULus, FM)
F-1 Guard (cULus, FM)
F-3 Guard with Shield (cULus, FM)

Guards and Shields (Legacy Frames)
  Factory Water Shield
  C-1 Guard (FM)
  C-3 Guard with Shield (cULus, FM)
  D-1 Guard (cULus)
  D-3 Guard with Shield (cULus)

Sprinkler Wrench
Model W2
Model J (New frame with guard installed)
Model JD (Legacy frame with guard 
installed)

Listings and Approvals
cULus Listed
FM Approved
LPCB
VdS
EC
WM
UKCA: 0832-UKCA-CPR-S5045

Model F1FR56 Upright Sprinkler Components and Dimensions Figure 1

Deflector

Glass Bulb
(3 mm)

Wrench Flat

Threads

1 3/8" [33mm]

3 1/4" [83mm]

Cap/Seal Assembly

Load Screw

2 1/4" [58mm]

F1FR_HALF_UPR_INT

Shown with Optional
Factory Installed Water Shield

( Intermediate Upright)

Bulletin 074
January 2023

Page 2 of 9
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Model F1FR56 Pendent Sprinkler SIN RA1414

 Style:
Pendent 
Recessed Pendent
Concealed Pendent

 Threads:
 Nominal K-Factor: 5.6 (80 metric)
 Max. Working Pressure:

175 psi (12 bar)
250 psi (17 bar) (cULus only)

 Thermal Sensor: 3 mm Glass Bulb
 Sprinkler Frame: Brass Alloy
 Cap: Bronze Alloy
 Sealing Washer: Nickel with PTFE
 Load Screw: Copper Alloy
 Deflector: Brass Alloy

Sprinkler Finishes 
(See Table B)

Sensitivity
Quick response

Temperature Ratings(1)

 135°F (57°C)
 155°F (68°C)
 175°F (79°C)
 200°F (93°C)
 286°F (141°C)

Recessed Escutcheons
Model F1 (cULus, LPCB, VdS, CE, WM)
Model F2 (cULus, FM, LPCB, VdS, CE, 
WM)
Model FP (cULus, VdS, CE, WM)

Cover Plate
Model CCP (cULus, VdS(2), CE(2))

Guards & Shields (New Frames)(3)

F-1 Guard (FM)

F-7 Guard (cULus)

S-1 Shield (cULus, FM)

Guards & Shields (Legacy Frames)(3)

  C-1 Guard (FM)

  D-1 Guard (cULus, FM)

  S-1 Shield (cULus, FM)

Sprinkler Wrenches
Model W2 (pendent)
Model W4 (recessed or concealed)
Model J (New frame with guard installed)
Model JD (Legacy frame with guard 
installed)

Listings and Approvals(4)

cULus Listed
FM Approved
LPCB
VdS
EC
WM
UKCA: 0832-UKCA-CPR-S5045, 
0831-UKCA-CPR-5072 (CCP)

Notes:
1. 286°F (141°C) temperature rated sprinkler not listed for recessed or concealed use.
2.
3. Not suitable for recessed or concealed pendent installations.
4.

Model F1FR56 Pendent Sprinkler Components and Dimensions Figure 2

F1FR_HALF_PEND_INT

Deflector

Glass Bulb
(3 mm)

Wrench Flat

Threads

3 1/4" [83mm]

2 1/4" [57mm]

1" [25mm]
Load Screw

Cap/Seal
Assembly

Shown with Optional S-1 Water
Shield (Ordered Separately)

Note: Please refer to Figure 8 for recessed and concealed installation.

Bulletin 074
January 2023

Page 3 of 9
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Model F1FR56 Horizontal Sidewall Sprinkler SIN RA1435

 Style:
Horizontal Sidewall 
Recessed Horizontal Sidewall

 Threads:
 Nominal K-Factor: 5.6 (80 metric)
 Max. Working Pressure:

175 psi (12 bar)
250 psi (17 bar) (cULus only)

 Thermal Sensor: 3 mm Glass Bulb
 Sprinkler Frame: Brass Alloy
 Cap: Bronze Alloy
 Sealing Washer: Nickel with PTFE
 Load Screw: Copper Alloy
 Deflector: Brass Alloy

Sprinkler Finishes 
(See Table B)

Sensitivity
Quick response

Temperature Ratings (1)

 135°F (57°C)
 155°F (68°C)
 175°F (79°C)
 200°F (93°C)
 286°F (141°C)

Recessed Escutcheons(2)

 Model F1 (cULus)
 Model F2 (cULus, FM)
 Model FP (cULus)

Guards & Shields (New Frames)(3)

 F-4 Guard (FM)
 F-7 Guard (cULus)

Guards & Shields (Legacy Frames)(3)

  C1 Guard (FM)
  D1 Guard (cULus)

Sprinkler Wrenches
Model W2 (non-recessed)
Model W4 (recessed)
Model J (New frame with guard installed)
Model JD (Legacy frame with guard 
installed)

Listings and Approvals
 cULus Listed(4)

 FM Approved(5)

Notes:
1. 286°F (141°C) temperature rated sprinkler not listed for recessed use.
2.
3. Not suitable for recessed horizontal sidewall installations.
4.

installed recessed.
5.

Model F1FR56 Horizontal Sidewall Sprinkler Components and Dimensions Figure 3

Bulletin 074
January 2023

Page 4 of 9
www.reliablesprinkler.com

F1FR_HALF_HSW

2 3/4" [70mm]

1 1/8" [28mm]

Threads

Cap/Seal Assembly

Load ScrewDeflector

Glass Bulb
(3 mm)

Wrench Flat

Frame

Note: Please refer to Figure 9 for recessed installation.
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Model F1FR56 Vertical Sidewall Sprinkler SIN RA1485

  Style:
Upright Vertical Sidewall 
Pendent Vertical Sidewall

 Threads:
 Nominal K-Factor: 5.6 (80 metric)
 Max. Working Pressure:  175 psi (12 bar)

 Thermal Sensor: 3 mm Glass Bulb
 Sprinkler Frame: Brass Alloy
 Cap: Bronze Alloy
 Sealing Washer: Nickel with PTFE
 Load Screw: Copper Alloy
 Deflector: Brass Alloy

Sprinkler Finishes 
(See Table B)

Sensitivity
Quick response

Temperature Ratings
135°F (57°C)
155°F (68°C)
175°F (79°C)
200°F (93°C)
286°F (141°C)

Guards & Shields (New Frames)
F-2 Guard (FM)

Guards & Shields (Legacy Frames)
C1 Guard (FM)

Sprinkler Wrenches
Model W2
Model J (New frame with guard installed)
Model JD (Legacy frame with guard 
installed)

Listings and Approvals(1)

cULus Listed
FM Approved
LPCB(2)

UKCA: 0832-UKCA-CPR-S5045

Notes:
1.
2.

Model F1FR56 Vertical Sprinkler Components and Dimensions Figure 4

Bulletin 074
January 2023

Page 5 of 9
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F1FR_HALF_VSW 2 1/4" [57mm]

1 1/2" [38mm]

Threads

Cap/Seal Assembly

Load ScrewDeflector

Glass Bulb
(3 mm)

Wrench Flat

Frame
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Models F1 & F1FR Pendent Sprinkler
with Model F1 Recessed Escutcheon

3/4" (19mm) Nominal Adjustment

2-7/8" (72 mm) Dia.

1-3/4"
(44 mm)

2-1/4"
(57 mm) Dia.

Hole in Ceiling

1-15/16"
(49 mm) Dia.

Minimum
Recess

Maximum
Recess

1"
(25 mm)

Face of Fitting
to Face of Ceiling
1-1/8" (29 mm) at
Max. Recess
3/8" (10 mm) at
Min. Recess

Models F1 & F1FR Pendent Sprinkler
with Model FP Recessed Escutcheon

1/2" (13mm) Nominal Adjustment

1"
(25 mm)

2-5/16"
(59 mm) Dia.

Minimum
Recess Maximum

Recess

1/2"
(12 mm)

3-3/16" (78 mm) Dia.

Face of Fitting
to Face of Ceiling
1-1/2" (38 mm) at
Max. Recess
1" (25 mm) at
Min. Recess

2-7/8" (72 mm) Dia.

1-3/4"
(44 mm)

Minimum
Recess

Maximum
Recess

1-1/4"
(32 mm)

Face of Fitting
to Face of Ceiling
7/8" (22 mm) at
Max. Recess
3/8" (10 mm) at
Min. Recess

2-1/4"
(57 mm) Dia.

Hole in Ceiling

1-15/16"
(49 mm) Dia.

2-1/2"
 (64 mm) Dia.
Hole in Ceiling

Models F1 & F1FR Pendent Sprinkler
with Model F2 Recessed Escutcheon

1/2" (13mm) Nominal Adjustment

Reducing
Fitting

Reducing
Fitting

Reducing
Fitting

Note: Model FP recessed assemblies may not be used where the
pressure in the space above the ceiling is positive with respect to
the protected area. Ensure that the openings in the Model FP cup
are unobstructed following installation.

Model F1FR56 CCP Conical Concealed Sprinkler
1/2" (13mm) Nominal Adjustment

(Nominal Cover Plate Projection is 1" (25 mm))

1"
(25 mm)

2-5/16"
(59 mm) Dia.

Minimum
Recess Maximum

Recess

1/2"
(12 mm)

3-5/16" (84 mm) Dia.

Face of Fitting
to Face of Ceiling
1-1/2" (38 mm) at
Max. Recess
1" (25 mm) at
Min. Recess

2-1/2"
 (64 mm) Dia.
Hole in Ceiling

F1_REC_PEND_CCP

Reducing
Fitting

Note: Model CCP concealed assemblies may not be used where
the pressure in the space above the ceiling is positive with
respect to the protected area. Ensure that the openings in the
Model CCP cup are unobstructed following installation.

Recessed and Concealed Installation: Pendent Sprinklers Figure 5

FP Escutcheon
F1 Escutcheon

(F2 Similar)
CCP Cover Plate

Bulletin 074
January 2023

Page 6 of 9
www.reliablesprinkler.com
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2-1/4"
(57 mm)

Dia.
Hole

1-15/16"
(49 mm)

Dia.

2-1/4"
(57 mm)

Dia.
Hole

1-15/16"
(49 mm)

DIA.

2-7/8"
(73 mm)

Dia.

2-7/8"
(73 mm)

Dia.

2-1/8" (54 mm) Minimum Recess

1-5/8" (42 mm) Maximum Recess

2 1/8" (54 mm) Minimum Recess

1-3/8" (35 mm) Maximum Recess

2-5/8"
(67 mm)

Dia
Hole.

2-5/16"
(58 mm)

Dia.

3-1/4"
(83 mm)

Dia.

1-1/4" (32 mm)
+/- 1/4" (6 mm)
Face of fitting
to face of wall

1-3/8" (35 mm) Minimum Recess

7/8" (22 mm) Maximum Recess

3/8" (16 mm)
+/- 1/4" (6 mm)
Face of fitting
to face of wall

1/2" (12 mm)
+/- 3/8" (10 mm)

Face of fitting
to face of wall

4" - 12"
(102 mm - 305 mm)
Deflector to ceiling

F1FR_REC_HSW

Reducing
Fitting

Reducing
Fitting

Reducing
Fitting

9/16" [14mm]

Model F1FR Horizontal Sidewall Sprinkler
with Model FP Recessed Escutcheon

 1/2" (13mm) Nominal Adjustment

Model F1FR Horizontal Sidewall Sprinkler
with Model F2 Recessed Escutcheon

1/2" (13mm) Nominal Adjustment

Model F1FR Horizontal Sidewall Sprinkler
with Model F1 Recessed Escutcheon

3/4" (19mm) Nominal Adjustment

F2 Recessed escutcheon
1/2" (13 mm) Adjustment

F1 Recessed escutcheon
3/4" (19 mm) Adjustment

4" - 12"
(102 mm - 305 mm)
Deflector to ceiling

9/16" [14mm]

4" - 12"
(102 mm - 305 mm)
Deflector to ceiling

9/16" [14mm]

Note: Model FP recessed assemblies may not be used where the
pressure in the space behind the sprinkler is positive with respect
to the space in the protected area. Ensure that the openings in
the Model FP cup are unobstructed following installation.

Vented Cup

Recessed Installation: Horizontal Sidewall Sprinklers Figure 6

Bulletin 074
January 2023
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Installation

Model F1FR Series sprinklers must be installed in accordance with 
NFPA13 and the requirements of all applicable authorities having 
jurisdiction.  Model F1FR Series sprinklers must be installed with 

Any other wrench may damage the sprinkler.  The Models W2 and 
W4 wrenches have two sets of jaws.  Use the smallest set of jaws 

joint can be obtained with a torque of 8 to 18 lb-ft (11 to 24 
N.

installation torque may cause leakage or impairment of the 
sprinkler.

Glass bulb sprinklers have orange bulb protectors or protective 
caps to minimize bulb damage during shipping, handling and 
installation. Reliable sprinkler installation wrenches are designed 
to install sprinklers with bulb protectors in place. Remove the bulb 
protector at the time when the sprinkler system is placed in service 

may leave the bulb vulnerable to damage. Remove bulb protectors 
by undoing the clasp by hand. Do not use tools to remove bulb 
protectors.

Standard Finishes Special Application Finishes

Sprinkler
F1, F2 and FP(2)

Escutcheons
CCP Cover 

Plate(2) Sprinkler
F1, F2 and FP(2)

Escutcheons
CCP Cover Plate(2)

Bronze Brass Chrome Electroless Nickel PTFE(3)(4) Bright Brass Bright Brass
Chrome Chrome White Paint Bright Brass(5) Satin Chrome Satin Chrome

White Polyester(3) White Polyester Satin Chrome Custom Color Polyester Custom Color Paint
Custom Color Polyester(3)

Notes:
1.
2.
3. cULus Listed as corrosion resistant.
4. FM Approved as corrosion resistant.
5.

Finishes(1) Table B

Maintenance

Reliable Model F1FR series sprinklers should be inspected and 
the sprinkler system maintained in accordance with NFPA 25, as 
well as the requirements of any Authorities Having Jurisdiction.

Prior to installation, sprinklers should remain in the original 
cartons and packaging until used. This will minimize the potential 
for damage to sprinklers that could cause improper operation or 
non-operation.

Do not clean sprinklers with soap and water, ammonia liquid or 
any other cleaning fluids. Remove dust by gentle vacuuming 
without touching the sprinkler.

Replace any sprinkler which has been painted (other than factory 
applied). A stock of spare sprinklers should be maintained to 
allow quick replacement of damaged or operated sprinklers.  
Failure to properly maintain sprinklers may result in inadvertent 

 Wrenches

Model W2 (upright, pendent)Model W2 (upright, pendent)

Model J (New frame with guard installed)
Model W4

(recessed, concealed pendent)
Model W4

Bulletin 074
January 2023

Page 8 of 9
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Guarantee

For the guarantee, terms, and conditions, visit www.
reliablesprinkler.com.

Ordering Information

Specify the following when ordering:

Model
• F1FR56

Deflector/Orientation
• Upright
• Intermediate Upright
• Pendent
• CCP Concealed Pendent
• Horizontal Sidewall
• Vertical Sidewall

Temperature Rating
• 

Sprinkler Finish
• See Table B

Recessed Escutcheon(1)(2)

• F1
• F2
• FP

Escutcheon Finish
• See Table B

CCP Cover Plate Temperature Rating
• 135°F (57°C) [For use with 135°F (57°C) 

and 155°F (68°C) sprinklers.]
• 165°F (74°C) [For use with 175°F (79°C) 

and 200°F (93°C) sprinklers.]

CCP Cover Plate Finish
• See Table B

Sprinkler Wrench 
• Model W2
• Model W4 (recessed, concealed)
• Model J (New frame with guard installed)
• Model JD (Legacy frame with guard installed)

Notes:
1. 286°F (141°C) sprinklers are not listed to be used recessed or concealed.
2. For FM, recessed sprinklers must use the Model F2 escutcheon.

RSN: 1698507 
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Ordering Information
Specify:

        Model Name
•  Model RFB

        Nominal Hose Length
•  24” (610 mm)
•  31” (790 mm)
•  40” (1015 mm)
•  48” (1220 mm)
•  60” 1525 mm)
•  72” (1830 mm)

        Reducer Outlet: 1/2” NPT or 3/4” NPT

        Reducer Type
Standard:
•  6-1/8” (155 mm) straight
Optional:
•  4-5/16” (110 mm) straight
•  5-5/16” (135 mm) straight
•  11-3/4” (300 mm) straight
•  5-5/8” (143 mm) elbow
•  7-3/8” (187 mm) elbow 

        Bracket Assembly Length 
•  24” (610 mm) standard
•  48” (1220 mm) optional

        Accessories 
•  See Table F

Maximum Working Pressure
FM: 200 psi (13.8 bar)
UL: 175 psi (12.1 bar)

Maximum Working Temperature 300°F (149°C)

Connections
Inlet/Branch Line 1” NPT

Outlet/Reducer 1/2” or 3/4” NPT

Minimum Allowable
Bending Radius

UL: 3” (76 mm)
FM: 7” (178 mm)

Maximum Number of Bends See Friction Loss Chart

Maximum 
K-Factor

1/2” Outlet 5.6 (80 metric)

3/4” Outlet 14.0 (200 metric)

Table ATechnical Data

Maintenance
RASCOFLEX® Sprinkler Connections should be inspected and 
the sprinkler system maintained in accordance with NFPA 25, as 
well as the requirements of any Authorities Having Jurisdiction.

Patents
RASCOFLEX® Sprinkler Connections may be covered by 
one or more of the following US Patent Nos. 10,173,088 and 
10,328,296.

Listings and Approvals
FM Approved Class No. 1637 (FM)

Product Description
RASCOFLEX® Sprinkler Connections are intended to connect 
a branch line to a sprinkler using a flexible stainless steel hose 
assembly. RASCOFLEX® Sprinkler Connections are suitable for 
use in suspended and hard ceiling applications such as T-Bar 
ceiling grids, wood, metal stud, or hat furring channel hard lid 
ceilings. Every package contains one (1) fully assembled stainless 
steel flexible sprinkler system complete with hose, branch 
line connection, and sprinkler connection, as well as the pre-
assembled bracket assembly to attach to the ceiling. 

RASCOFLEX® Sprinkler Connections are designed for use in 
hydraulically calculated wet, preaction, or dry sprinkler systems 
per NFPA 13, 13R, 13D, and FM Global Loss Prevention Data 
Sheets.

www.reliablesprinkler.com

cULus Listed, FM Approved

RASCOFLEX® Sprinkler Connections

Bulletin 213 April 2022Availability: Americas

RASCOFLEX® Sprinkler Connections
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Bracket Dimensions Figure 1

 Reducer Dimensions Figure 2

Bulletin 213
April 2022

Page 2 of 8
www.reliablesprinkler.com

RSN: 1698507 
Permit # 2023-2296469-CT 

Sheet 15 of 60



Minimum and Maximum Face of Fitting to Bottom of Ceiling Grid for Each Reducer Table B

Fitting Distance

6-1/8” 
(155mm) 
Straight 

Standard

4-5/16” 
(110mm)
Straight

5-5/16” 
(135mm)
Straight

11-13/16” 
(300mm)
Straight

5-5/8” 
(143mm)

Elbow

7-3/8” 
(187mm)

Elbow

Max. Face of Fitting 
Distance Above 

Bottom of Ceiling Grid
3” (77mm) 3” (7mm) 3” (7mm) 3” (7mm) 3” (7mm)

3” (7mm)

Max. Face of Fitting 
Distance from Bottom 

of Ceiling Grid

1/8” (3mm) 
below

1-5/8” (42mm)
above

11/16” (17mm)
above

6-3/8” (148mm)
below

1-7/16” (36mm)
above

5/16” (60mm)
below

Note: Based on 1-11/16” (43mm) tall ceiling grid.

Fig. 3 Dimension C - Clearance Above Ceiling Required at Max. Sprinkler Recess Table C

Recessed Escutcheon or 
Concealed/Flush Sprinkler

Reducer

5-5/8” (143mm) Elbow 7-3/8” (187mm) Elbow

F1 recessed escutcheon NC 5-5/8” (144mm)

F2 or FV recessed escutcheon NC 5-3/8” (138mm)

FP recessed escutcheon NC 6-1/4” (160mm)

CCP conical concealed cover plate NC 6-1/4” (160mm)

G4 series concealed sprinklers 5-5/8” (144mm) 7-3/8” (188mm)

G5 series concealed sprinklers 5-1/4” (134mm) 7” (179mm)

RFC series concealed sprinklers 5-1/4” (134mm) 7” (179mm)

XL commercial flush sprinkler with flat escutcheon 4-7/8” (125mm) 6-5/8” (169mm)

XL commercial flush sprinkler with conical escutcheon 4-3/8” (112mm) 6-1/8” (157mm)

Note: NC - Reducer not compatible with sprinkler adjustment range.
          Based on 1-11/16” (43mm) tall ceiling grid and flush ceiling tile.

 Installation Dimensions Figure 3
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  Materials                                                                                                                                                                                                        Figure 4

Number Item Description Material

1 Flexible Hose/Bellow AISI Type 304 Stainless Steel

2 Isolation Ring Nylon 66

3 Gasket EPDM

4 Nut Zinc Plated Carbon Steel

5 Branch Line Nipple (1”) Zinc Plated Carbon Steel

6 Reducer Zinc Plated Carbon Steel

7 Braid AISI Type 304 Stainless Steel

8 Welded Collar Fitting AISI Type 304 Stainless Steel

- Bar Stock Zinc Plated SGCC Steel

- Brackets: Center and Side Zinc Plated SPCC Steel

8

2

3

4

6

75 1
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Do NOT install the RASCOFLEX™ straight. Some flexibility in the form of an allowable bend (or bends) must be provided. 

  Flexible Hose Number of Bends                                                                                                                                                              Figure 5  

One Bend Two Bends Three Bends

Minimum 
bend radius

Minimum 
bend radius

Minimum 
bend radius

Minimum 
bend radius

2x  
Min 

bend 
radius

OR
Minimum 

bend radius

90°
Minimum 

bend radiusMinimum 
bend radius

2x  
Min 

bend 
radius

OR
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cULus Friction Loss Data Table D

Nominal
Length of Flexible 

Hose
in (mm)

Reducer
Maximum 
Sprinkler
K-Factor

gpm/psi1/2

(lpm/bar1/2)

Maximum 
Number of 

90° Bends at 3” 
(76mm)

Bend Radius

Equivalent Length 
of 1” (33.7mm) 

Sch. 40 Pipe
(C=120), ft (m)NPT Threads Type

24
(610)

1/2 Straight 5.6 (80) 2 10 (3)

3/4 Straight 14.0 (200) 2 13 (4)

31
(790)

1/2 Straight 5.6 (80) 3 14 (4.3)

3/4 Straight 14.0 (200) 3 16 (4.9)

40
(1015)

1/2 Straight 5.6 (80) 4 21 (6.4)

3/4 Straight 14.0 (200) 4 23 (7)

48
(1220)

1/2 Straight 5.6 (80) 4 24 (7.3)

3/4 Straight 14.0 (200) 4 26 (7.9)

60
(1525)

1/2 Straight 5.6 (80) 4 25 (7.6)

3/4 Straight 14.0 (200) 4 30 (9.1)

72
(1830)

1/2 Straight 5.6 (80) 5 36 (11)

3/4 Straight 14.0 (200) 5 33 (10.1)

UL Notes: 
1. Available data for use with 6.1” straight reducers.
2. Sprinkler K-Factor: 5.6 (80 metric) for 1/2-inch reducer and 14.0 (200 metric) for 3/4-inch reducer.
3. RASCOFLEX® Sprinkler Connections have been tested and approved by Underwriter’s Laboratories, Inc. for use in wet, preaction, 

and dry sprinkler systems per NFPA 13, 13D, 13R and UL2443. 

Bulletin 213
April 2022
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FM Friction Loss Data Table E

Nominal
Length of Flexible 

Hose
in (mm)

Reducer
Maximum 
Sprinkler
K-Factor

gpm/psi1/2

(lpm/bar1/2)

Maximum 
Number of 

90° Bends at 7” 
178mm)

Bend Radius

Equivalent Length 
of 1” (33.7mm) 

Sch. 40 Pipe
(C=120), ft (m)NPT Threads Type

24
(610)

1/2 Straight 5.6 (80) 1 9.7 (2.9)

1/2 90° Elbow 5.6 (80) 0 11.5 (3.5)

3/4 Straight

8.0 (115) 1 9.9 (3)

11.2 (160) 1 9.8 (2.9)

14.0 (200) 1 9.6 (2.9)

3/4 90° Elbow

8.0 (115) 0 10.2 (3.1)

11.2 (160) 0 10 (3)

14.0 (200) 0 9.8 (2.9)

31
(790)

1/2 Straight 5.6 (80) 2 12.4 (3.8)

1/2 90° Elbow 5.6 (80) 2 15.8 (4.8)

3/4 Straight

8.0 (115) 2 13.7 (4.1)

11.2 (160) 2 12.9 (3.9)

14.0 (200) 2 12.2 (3.7)

3/4 90° Elbow

8.0 (115) 2 14.5 (4.4)

11.2 (160) 2 13.7 (4.1)

14.0 (200) 2 13 (3.9)

40
(1015)

1/2 Straight 5.6 (80) 2 15.9 (4.8)

1/2 90° Elbow 5.6 (80) 2 21.6 (6.6)

3/4 Straight

8.0 (115) 2 18.5 (5.6)

11.2 (160) 2 17.4 (5.3)

14.0 (200) 2 16.3 (4.9)

3/4 90° Elbow

8.0 (115) 2 20 (6) 

11.2 (160) 2 18.9 (5.7)

14.0 (200) 2 20 (6)

48
(1220)

1/2 Straight 5.6 (80) 3 19.0 (5.8)

1/2 90° Elbow 5.6 (80) 3 25.9 (7.9)

3/4 Straight

8.0 (115) 3 22.7 (6.9)

11.2 (160) 3 21.5 (6.5)

14.0 (200) 3 20.5 (6.2)

3/4 90° Elbow

8.0 (115) 3 24.8 (7.5)

11.2 (160) 3 23.6 (7.2)

14.0 (200) 3 22.6 (6.8)
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FM Notes: 
1. RASCOFLEX® Sprinkler Connections have been tested and approved by FM Approvals for use in wet, preaction, and dry sprinkler 

systems per FM data sheets 2-0, 2-5, and 2-8 per FM1637.
2. Maximum sprinkler K-Factor: 5.6 (80 metric) for 1/2-inch reducer and 14.0 (200 metric) for 3/4-inch reducer.
3. Differences in equivalent lengths are due to varying test methods, per FM 1637 standards. 
4. Above data of friction loss for use with 6.1” straight reducers. 

Nominal
Length of Flexible 

Hose
in (mm)

Reducer
Maximum 
Sprinkler
K-Factor

gpm/psi1/2

(lpm/bar1/2)

Maximum 
Number of 

90° Bends at 7” 
(178mm)

Bend Radius

Equivalent Length 
of 1” (33.7mm) 

Sch. 40 Pipe
(C=120), ft (m)NPT Threads Type

60
(1525)

1/2 Straight 5.6 (80) 4 23.7 (7.2)

1/2 90° Elbow 5.6 (80) 4 33.1 (10)

3/4 Straight

8.0 (115) 4 29.1 (8.8)

11.2 (160) 4 28 (8.5)

14.0 (200) 4 27 (8.2)

3/4 90° Elbow

8.0 (115) 4 32.2 (9.8)

11.2 (160) 4 31.1 (9.5)

14.0 (200) 4 30 (9.1)

72
(1830)

1/2 Straight 5.6 (80) 4 28.4 (8.6)

1/2 90° Elbow 5.6 (80) 4 40.4 (12.3)

3/4 Straight

8.0 (115) 4 35.5 (10.8)

11.2 (160) 4 34.3 (10.4)

14.0 (200) 4 33.2 (10.1)

3/4 90° Elbow

8.0 (115) 4 39.5 (12)

11.2 (160) 4 38.3 (11.6)

14.0 (200) 4 37.2 (11.3)

FM Friction Loss Data (cont.) Table E

Bulletin 213
April 2022

Page 7 of 8
www.reliablesprinkler.com

RSN: 1698507 
Permit # 2023-2296469-CT 

Sheet 20 of 60



Table FAccessories List

7-3/8” (187mm)
Elbow Reducer- 

Long

1/2”: 7M99003302
3/4”: 7M99003304

4-5/16” (110mm) 
Straight Reducer

1/2”: 7M99003306
3/4”: 7M99003325

11-13/16” (300mm) 
Straight Reducer

1/2”: 7M99003309
3/4”: 7M99003328

Metal Stud End 
Bracket-Short 1-1/2” 

(38mm)
7M99003312

Wood Beam Stud 
End Bracket

7M99003317

3” (76 mm) 
Bend Radius 

Indicator
7M99004179

5-5/16” (135mm) 
Straight Reducer

1/2”: 7M99003307
3/4”: 7M99003326

Hat Channel End 
Bracket- Short

3” (76mm)
7M99003310

Metal Stud End 
Bracket- Long 

2-1/16” (53mm)
7M99003313

Replacement 
Center Bracket
7M99003321

Replacement Gasket
7M99004319

Replacement
6-1/8” (155mm) 

Standard Straight 
Reducer

1/2”: 7M99003308
3/4”: 7M99003327

Hat Channel End 
Bracket- Long
3-3/4” (95mm)
7M99003311

T-Bar End Bracket- 
Long 4-1/8” (105mm)

7M99003316

Replacement 
1” NPT Inlet Adapter

7M99003322

#2 Square Drive Bit
7M99004539

5-5/8” (143mm) 
Elbow Reducer- 

Short

1/2”: 7M99003303
3/4”: 7M99003305

48” (1220mm) 
Bracket Assembly

7M99003301

T-Bar End Bracket- 
Short 2-5/8” (68mm)

7M99003314

Bulletin 213
April 2022

Page 8 of 8
www.reliablesprinkler.com P

/N
 9

99
99

70
56

0

RSN: 1698507 
Permit # 2023-2296469-CT 

Sheet 21 of 60



PROJECT INFORMATION: APPROVAL STAMP:
Project:

Date: Phone:

Architect / Engineer:

Contractor:

Address:

Notes 1:

Notes 2:

REV. 03.03.06-0010
For the latest UL/ULC Listed and FM Approved pressure ratings, versus pipe schedule,  
go to www.anvilstar.com or contact your local AnvilStar representative

Submittal Sheet

SPF Cast & Ductile Iron Fittings

®

MATERIAL SPECIFICATIONS
Ductile iron threaded fittings are UL & ULC Listed & 

Factory Mutual Approved for 500 psi service. 
Ductile iron per ASTM A536 Class 65-45-12. 

Dimensions conform to ASME B16.3 Class 150.
Threads are NPT per ANSI/ASME B1.20.1.

NOTICE: Ductile iron fittings have higher tensile strength than that of steel pipe. Therefore, over tightening can cause damage to pipe threads which may cause leakage. Ductile 
iron fittings should be tightened three turns beyond hand tight, but no more than four turns.

 

90° ELBOW

Nominal 
Size

Anvil Item
Number

Universal 
Number

Max. 
Working 
Pressure

Dimensions- 
In.(mm) Approx.  

Wt. Each

A B
In. (mm) PSI (kPa) In. (mm) In. (mm) Lbs. (kg)

1 840000004 DB90033 500 1.50 1.50 0.62
20 3450 38.10 38.10 0.28
11⁄4 840000012 DB90044 500 1.75 1.75 0.90
32 3450 44.45 44.45 0.41
11⁄2 840000020 DB90055 500 1.94 1.94 1.20
40 3450 49.276 49.276 0.54
2 840000038 DB90066 500 2.25 2.25 1.85
50 3450 57.15 57.15 0.84

B

A

90° ELBOW
Ductile Iron
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PROJECT INFORMATION: APPROVAL STAMP:
Project:

Date: Phone:

Architect / Engineer:

Contractor:

Address:

Notes 1:

Notes 2:

REV. 03.03.06-001
For the latest UL/ULC Listed and FM Approved pressure ratings, versus pipe schedule,  
go to www.anvilstar.com or contact your local AnvilStar representative

Submittal Sheet

SPF Cast & Ductile Iron Fittings

®

MATERIAL SPECIFICATIONS
Cast iron threaded fittings are UL & ULC Listed & 

Factory Mutual Approved for 300 psi service. 
Gray iron per ASTM A126 Class B. 

Dimensions conform to ANSI B16.4 Class 125. 
Threads are NPT per ANSI/ASME B1.20.1.

90° ELBOW 

Nominal 
Size Anvil Item Number Universal 

Number

Max. 
Working 
Pressure

Dimensions Approx.  
Wt. Each

A B
In. (mm) PSI (kPa) In. (mm) In. (mm) Lbs. (kg)

1 800000002 CB90033 300 1.50 1.50 0.84
25 2065 38.10 38.10 0.38
11⁄4 800000010 CB90044 300 1.75 1.75 1.34
32 2065 44.45 44.45 0.61
11⁄2 800000028 CB90055 300 1.94 1.94 1.80
40 2065 49.27 49.27 0.82
2 800000036 CB90066 300 2.25 2.25 2.90
50 2065 57.15 57.15 1.32
21⁄2 800000044 CB90077 300 2.70 2.70 4.75
65 2065 68.58 68.58 2.15

A

B

90° ELBOW
Cast Iron - Class 125 Fittings
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SPF Couplings, Fittings, Flanges, Clamps

PROJECT INFORMATION: APPROVAL STAMP:
Project:

Date: Phone:

Architect / Engineer:

Contractor:

Address:

Notes 1:

Notes 2:

REV. 06.09.06-0033

®

For the latest UL/ULC Listed and FM Approved pressure ratings, versus pipe schedule,  
go to www.anvilstar.com or contact your local AnvilStar representative

Submittal Sheet

MATERIAL SPECIFICATIONS

HOUSING:
Ductile Iron conforming to ASTM A-536, Grade 65-45-12.

U-BOLT & NUTS:
U-bolt is carbon steel SAE J429 Gr. 2, zinc plated complete with hex flanged lock nuts 
conforming to ASTM A-563 Gr. A or B or SAE J995 Gr. 2.

THREADS:
MT-30 NPT per ANSI/ASME B1.20.1

COATINGS:
 Zinc Electroplated 
 Other (Specify): ___________  Example: RAL3000 or RAL9000 Series 

For other Coating requirements contact an AnvilStar Representative.

GASKETS: Materials
Properties as designated in accordance with ASTM D-2000.

 Grade “E” EPDM (Green color code) 
-40°F to 230°F (Service Temperature Range) (-40°C to 110°C) 
Recommended for water service, diluted acids, alkalies solutions, salts, oil-free air 
and many chemical services not involving hydrocarbons, oils or gases.

 NOT FOR USE WITH HYDROCARBONS.

 Other________________________________________________

MT-30 Threaded Mechanical Branch Tee

Model MT-30 mechanical tee serves the same function 
as MT-1 & MT-8 but uses a steel electro-plated U-Bolt to 
save space and for easier installation in tight places. It is 
ideal for direct connections with sprinkler heads and drop 
nipples. 

For dry pipe systems and freezer applications  
lubrication of the gasket is required, Gruvlok® 

Xtreme™ Lubricant is Required.

PAGE 1 OF 2

For Listing/Approval Details
and Limitations visit our Web Site
www.anvilintl.com or contact an 

Anvil®/AnvilStar™ Sales Representative.
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SPF Couplings, Fittings, Flanges, Clamps
REV. 06.09.06-0034

®

For the latest UL/ULC Listed and FM Approved pressure ratings, versus pipe schedule,  
go to www.anvilstar.com or contact your local AnvilStar representative

Submittal Sheet

MT-30 MECHANICAL TEES 

Nominal 
Size O.D.

Hole Diameter
Max. Wk.
Pressure

Dimensions
Approx.  
Wt. Ea.Min.  

Diameter
Max. 

Diameter A B C T 
Take-Out

In./DN(mm) In./mm In./mm In./mm PSI/bar In./mm In./mm In./mm In./mm Lbs./kg
11⁄4  x  1⁄2 1.660 x 0.840 13⁄16 15⁄16 300 21⁄8 31⁄2 21⁄4 15⁄8 0.8
32 x 12 42.4 x 21.3 30 33 20.7 54 89 57.2 42 0.4

11⁄4  x  3⁄4 1.660 x 1.050 13⁄16 15⁄16 300 21⁄8 31⁄2 21⁄4 15⁄8 0.8
32 x 19 42.4 x 26.7 30 33 20.7 54 89 57.2 42 0.4

11⁄4  x  1 1.660 x 1.315 13⁄16 15⁄16 300 21⁄4 31⁄2 21⁄4 15⁄8 1.1
32 x 25 42.4 x 33.7 30 33 20.7 58 89 57.2 41 0.5

11⁄2  x  1⁄2 1.900 x 0.840 13⁄16 15⁄16 300 21⁄4 31⁄2 21⁄4 13⁄4 0.8
40 x 12 48.3 x 21.3 30 33 20.7 57 89 57.2 48 0.4

11⁄2  x  3⁄4 1.900 x 1.050 13⁄16 15⁄16 300 21⁄4 31⁄2 21⁄4 13⁄4 0.9
40 x 19 48.3 x 26.7 30 33 20.7 57 89 57.2 48 0.4

11⁄2  x  1 1.900 x 1.315 13⁄16 15⁄16 300 23⁄8 31⁄2 21⁄4 13⁄4 1.1
40 x 25 48.3 x 33.7 30 33 20.7 61 89 57.2 44 0.5
2  x  1⁄2 2.375 x 0.840 13⁄16 15⁄16 300 21⁄2 33⁄4 21⁄4 2 0.9
50 x 12 60.3 x 21.3 30 33 20.7 64 95 57.2 51 0.4
2  x  3⁄4 2.375 x 1.050 13⁄16 15⁄16 300 21⁄2 33⁄4 21⁄4 2 0.9
50 x 19 60.3 x 26.7 30 33 20.7 64 95 57.2 51 0.4
2  x  1 2.375 x 1.315 13⁄16 15⁄16 300 25⁄8 33⁄4 21⁄4 2 1.1
50 x 25 60.3 x 33.7 30 33 20.7 67 95 57.2 50 0.5

21⁄2  x  1⁄2 2.875 x 0.840 13⁄16 15⁄16 300 23⁄4 41⁄4 21⁄4 21⁄4 0.9
65 x 12 73.0 x 21.3 30 33 20.7 70 108 57.2 57 0.4

21⁄2  x  3⁄4 2.875 x 1.050 13⁄16 15⁄16 300 23⁄4 41⁄4 21⁄4 21⁄4 0.9
65 x 19 73.0 x 26.7 30 33 20.7 70 108 57.2 57 0.4

21⁄2  x  1 2.875 x 1.315 13⁄16 15⁄16 300 27⁄8 41⁄4 21⁄4 21⁄4 1.1
65 x 25 73.0 x 33.7 30 33 20.7 73 108 57.2 56 0.5

BSP equivalent is available as a MT-90.

NOTE:    Tighten nuts alternatively to a recommended torque of 18 -22 ft-lbs (25 - 30 N-m)  on pipe wall less than schedule 10  
or 23 -27 ft-lbs (31 - 37 N-m) on pipe walls schedule 10 and above.

CA T

B

MT-30 Threaded Mechanical Branch Tee

PAGE 2 OF 2
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Max. Rec.
LoadPackaging

Feet Per Bundle 650°F (343°C) 750°F (399°C)
Wt. Per

InchRod
Size 6ft. (1.83) 10ft. (3.05) 12ft. (3.66) lbs. kN lbs. kN lbs. kg

1/4 -20 300 (91.44) 500 (152.4) 600 (182.88) 240 (1.07) 210 (.93) .12 (.05)
3/8 -16 150 (45.72) 250 (76.2) 240 (73.15) 730 (3.25) 540 (2.40) .29 (.13)
1/2 -13 72 (21.95) 120 (36.58) 144 (43.90) 1350 (6.01) 1010 (4.49) .54 (.25)
5/8 -11 48 (14.63) 80 (24.38) 96 (29.26) 1810 (8.05) 1610 (7.16) .83 (.38)
3/4 -10 30 (9.14) 50 (15.24) 60 (18.29) 2710 (12.05) 2420 (10.76) 1.25 (.57)
7/8 -9 24 (7.32) 40 (12.19) 48 (14.63) 3770 (16.77) 3360 (14.95) 1.65 (.75)
1-8 12 (3.66) 20 (6.10) 24 (7.32) 4960 (22.06) 4420 (19.66) 2.25 (1.02)

THREADEDACCESSORIES
FUNCTION: Useful in applications where stud lengths cannot be

predetermined.

MATERIAL: Low carbon steel

ORDERING: Specify rod size, length and figure number.

Fig. 20 & 21
CONTINUOUS
THREADED ROD

Available in stainless steel. To order,
specify 304 or 316 and add suffix
SS to figure number.
Price on request.

Unless otherwise specified, all dimensions on drawings and in charts are in inches and dimensions shown in parentheses are in millimeters.

Fig. 20* PLAIN

Fig. 21 ELECTRO-GALVANIZED
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Rod
Size

A
Max. Rec.
Load/lbs.

Wt. Each
(in lbs.)

Pipe
Size B

Adj.
C D E

Rod
Size

A
Pipe
Size

Wt. Each
(in lbs.)

Max. Rec.
Load/lbs.

Adj.
CB D E

  1/2 3/8 17/8 17/16 23/4   31/16 300   .10
  3/4 3/8 111/16 11/8 21/2   31/16 300   .10
1  3/8 15/8 1 21/2   33/16 300   .10
11/4 3/8 115/16 11/16 213/16   39/16 300   .11
11/2 3/8 21/8 11/16 31/8   37/8 300   .11
2  3/8 27/16 11/8 35/16   43/8 300   .14
21/2 3/8 31/16 15/8 315/16   53/8 525   .19
3  3/8 311/16 17/8 49/16   65/16 525   .23
31/2 3/8 33/4 17/8 45/8   65/8 525   .25
4  3/8 43/16 17/8 51/16   75/16 650   .30
5  1/2 45/8 15/8 55/8   83/8 1000   .50
6  1/2 55/8 21/4 61/2   913/16 1000   .58
8  1/2 613/16 27/16 715/16 121/4 1000 .90

21/2 1/2 23/4 11/4 311/16   51/8 600   .33
3  1/2 31/8 11/8 4   57/8 600   .35
31/2 1/2 35/8 11/2 45/16   65/8 600   .37
4  5/8 37/8 11/4 415/16   71/8 1000   .48
5  5/8 43/8 13/8 55/8   81/2 1000   .57
6  3/4 55/16 2 611/16 101/8 1250 1.06
8  3/4 615/16 25/8 85/16 127/8 1250 1.32
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Unless otherwise specified, all dimensions on drawings and in charts are in inches and dimensions shown in parentheses are in millimeters.

www.phd-mfg.com

DOMESTIC BEAM CLAMP FIG. 350, 353, 354, 355, 356, & 357
Function: Designed for attaching hanger rod to the top flange of a beam or bar 

joist, where the flange thickness does not exceed 3/4” (19.05mm). The
open U design permits rod adjustment. The universal design of the 3/8”
Fig. 353 allows it to be used in an inverted position on the bottom 
flange of a beam as well. 

Material: Malleable iron with hardened steel cup point set screw and locknut
Finish: Plain or electro-galvanized (Hot dipped galvanized with electro-

galvanized hardware upon request)
Approvals: Underwriters’ Laboratories Listed in the U.S. (UL), Canada (CUL), for 

sizes 3/8” to 7/8” only. Factory Mutual Approved for rod sizes 3/8” and
1/2” only. Complies with Federal Specifications A-A-1192A (Type 19) 
and Manufacturers’ Standardization Society ANSI/MSS SPSP-58 
(Type 19) which supersedes ANSI/MSS SP-69. Fig. 353 sized for 3/8” rod can be used in an inverted
position (bottom of beam) and follows the same U.S. (UL), Canada (CUL), and Factory Mutual Approvals. 
Used in this manner the 3/8” Fig. 353 also complies with Federal Specifications A-A-1192A (Type 23) and
Manufacturers’ Standardization Society ANSI/MSS SPSP-58 (Type 23) which supersedes ANSI/MSS SP-
69. (Approvals are only valid for beam clamps with locknut).
Buy American Act compliant.

Ordering: Specify figure number, rod size, material, and finish.

NOTE: When a torque wrench is unavailable, the setscrew should be tightened 
so it contacts the I-beam and then an additional 1/4  to 1/2 turn.

Set Screw Torque
Caution should be 
taken not to over 

tighten the set screw

Nominal
Thread Size

3/8 1/2

Rec.
Torque

in-lbs. 60 125
N-m (6.8) (14.1)

Rod 
Size A B C D Max. Pipe Size

Max. Rec.
Load Wt. Each

EFigure 
Numbers lbs. kN lbs. kg

1/4 7/8 (22.23) 11/2 (38.10) 15/8 (41.28) 1/2 (12.70) N/A N/A 250 (1.11) .34 (.15)* 350
3/8 7/8 (22.23) 11/2 (38.10) 15/8 (41.28) 1/2 (12.70) 4 (100) 400 (1.78) .33 (.15)Δ 353
1/2 1 (25.40) 11/2 (38.10) 111/16 (42.86) 1/2 (12.70) 8 (200) 500 (2.22) .34 (.15)354
5/8 11/16 (26.99) 11/2 (38.10) 17/8 (47.63) 5/8 (15.88) 8 (200) 600 (2.67) .39 (.18)355
3/4 15/16 (33.34) 13/4 (44.45) 23/8 (60.33) 5/8 (15.88) 8 (200) 800 (3.56) .63 (.29)356
7/8 15/16 (33.34) 13/4 (44.45) 23/8 (60.33) 5/8 (15.88) 8 (200) 1200 (5.34) .60 (.27)357

* 1/4” Fig. 350 Not UL or FM approved.

Δ 3/8” Fig. 353 Reversible design approved for bottom beam use.
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The following excerpt are pages from the North American 
Product Technical Guide, Volume 2: Anchor Fastening, Edition 
19. 
 
Please refer to the publication in its entirety for complete details 
on this product including data development, product 
specifications, general suitability, installation, corrosion and 
spacing and edge distance guidelines.  
US&CA: https://submittals.us.hilti.com/PTGVol2/  
 
To consult directly with a team member regarding our anchor 
fastening products, contact Hilti’s team of technical support 
specialists between the hours of 7:00am – 6:00pm CST. 
US: 877-749-6337 or HNATechnicalServices@hilti.com  
CA: 1-800-363-4458, ext. 6 or CATechnicalServices@hilti.com 
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3.3.5 KWIK BOLT TZ EXPANSION ANCHOR
PRODUCT DESCRIPTION
KWIK Bolt TZ carbon steel and stainless steel anchors
Anchor System eat res and Bene ts

Carbon Steel KB-TZ Stainless Steel KB-TZ

• Used with Hilti Dust Removal System (DRS) for dustless 
drilling and installation (compliant with Table 1 of OSHA 
1926.1153 regulations for silica dust exposure).

• Accurate SafeSet™ installation when using the Hilti SIW-
6AT-A22 impact wrench and the SI-AT-A22 Adaptive Torque 
Module 

• Product and length identiՐcation marLs facilitate quality 
control after installation.

• Through Րxture installation and variable thread lengths 
improve productivity and accommodate various base plate 
thicknesses.

• Type 316 stainless steel wedges provide superior 
performance in cracked concrete.

• Ridges on expansion wedges provide increased reliability.

• Mechanical expansion allows immediate load application.

• Raised impact section (dog point) prevents thread damage  
during installation.

• Bolt meets ductility requirements of ACI 318-14  
Section 2.3.

• ACI 349-01 Nuclear Design Guide is available.  
Call Hilti Technical Support.

Hilti SIW-6AT-A22 impact wrench and the SI-AT-A22 Adaptive Torque Module

Approvals/Listings
ICC-ES (International Code Council)
- 2018 International Building Code / International 
Residential Code (IBC/IRC)
- 2015 National Building Code of Canada (NBC-C)

ESR-1917 in concrete per ACI 318-14 Ch. 17 / ACI 355.2/ ICC-ES AC193 
ESR-3785 in grout-filled CMU per ICC-ES AC01 
ELC-1917 in concrete per CSA A23.3-14 / ACI 355.2

City of Los Angeles 2017 LABC Supplement (within ESR-1917) 
RR 26057 grout-filled CMU

Florida Building Code 2010 FBC with HVHZ
FM (Factory Mutual) Pipe hanger components for automatic sprinkler systems 3/8 through 3/4
UL and cUL (Underwriters Laboratory) Pipe hanger equipment for fire protection services for 3/8 through 3/4

ProՐs Anchor 
design software

Hollow Drill Bit 
with Adaptive 

Torque Tool (AT)

Uncracked 
concrete

Cracked 
concrete

Grout-Րlled 
concrete 
masonry

Seismic Design 
Categories A-F

Fire sprinkler 
listings
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3.3.5

MATERIAL SPECIFICATIONS

Stainless steel 
Stainless steel KB-TZ anchors are made of type 304 or 316 material and have the following minimum bolt fracture loads.1

All nuts and washers for type 304 anchors are made from type 304 stainless.
All nuts and washers for type 316 anchors are made from type 316 stainless.
Nuts meet the dimensional requirements of ASTM F594.
Washers meet the dimensional requirements of ANSI B18.22.1, Type A, plain.
Expansion sleeve (wedges) are made from type 316 stainless steel.

1 Bolt fracture loads are determined by testing in a universal tensile machine for quality control at the manufacturing facility.  These loads are 
not intended for design purposes.  See tables 4 and 16 for the steel design strengths of carbon steel and stainless steel, respectively.

Anchor diameter
(in.)

Shear
(lb)

Tension
(lb)

3/8 5,058 6,519
1/2 8,543 12,364
5/8 13,938 19,109
3/4 22,481 24,729

Carbon steel with electroplated zinc

Carbon steel KB-TZ anchors have the following minimum bolt fracture loads.1

Carbon steel anchor components plated in accordance with ASTM B633 to a minimum thickness of 5 μm.
Nuts conform to the requirements of ASTM A563, Grade A, Hex.
Washers meet the requirements of ASTM F844.
Expansion sleeves (wedges) are manufactured from type 316 stainless steel

Anchor diameter
(in.)

Shear
(lb)

Tension
(lb)

3/8 NA 6,744
1/2 7,419 11,240
5/8 11,465 17,535
3/4 17,535 25,853

Figure 1  ilti KWIK Bolt TZ speci cations

INSTALLATION PARAMETERS
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Table 1  ilti KWIK Bolt TZ carbon steel speci cations

Setting
information Symbol Units

Nominal anchor diameter do

3/8 1/2 5/8 3/4
Nominal bit  
diameter dbit in. 3/8 1/2 5/8 3/4

Minimum nominal  
embedment hnom

in. 1-13/16 2-5/16 3-1/16 2-3/8 3-5/8 3-9/16 4-7/16 3-13/16 4-5/16 5-5/16
(mm) (46) (59) (78) (60) (91) (91) (113) (97) (110) (135)

Effective minimum 
embedment hef

in. 1-1/2 2 2-3/4 2 3-1/4 3-1/8 4 3-1/4 3-3/4 4-3/4
(mm) (38) (51) (70) (51) (83) (79) (102) (83) (95) (121)

Min. hole depth ho

in. 2 2-5/8 3-3/8 2-5/8 4 3-3/4 4-3/4 4 4-5/8 5-3/4
(mm) (51) (67) (83) (67) (102) (95) (121) (102) (117) (146)

Min. thickness  
of Րxture1 tmin

in. 0 0 0 3/4 1/4 3/8 3/4 0 0  7/8
(mm) (0) (0) (0) (19) (6) (9) (19) (0) (0) (23)

Max. thickness  
of Րxture tmax

in. 2-13/16 2-5/16 1-9/16 4 2-3/4 5-5/8 4-3/4 5-9/16 4-15/16 3-15/16
(mm) (71) (59) (40) (101) (70) (143) (121) (141) (125) (100)

Installation torque 
(concrete) Tinst

ft-lb 25 40 60 110
(Nm) (34) (54) (81) (149)

Installation torque 
(masonry) Tinst

ft-lb
n/a

15
n/a

25 35
n/a

70
(Nm) (20) (34) (47) (95)

Fixture hole  
diameter dh

in. 7/16 9/16 11/16 13/16
(mm) (11.1) (14.3) (17.5) (20.6)

Available anchor 
lengths ɏanch

in. 3 3-3/4 5 3-3/4 4-1/2 5-1/2 7 4-3/4 6 8-1/2 10 5-1/2 7 8 10
(mm) (76) (95) (127) (95) (114) (140) (178) (121) (152) (216) (254) (140) (178) (203) (254)

Threaded length  
including dog point ɏthread

in. 1-1/2 2-1/4 3-1/2 1-5/8 2-3/8 3-3/8 4-7/8 1-1/2 2-3/4 5-1/4 6-3/4 2-1/2 4 5 7
(mm) (38) (57) (89) (41) (60) (86) (124) (38) (70) (133) (171) (63) (103) (128) (179)

Unthreaded length ɏunthr

in. 1-1/2 2-1/8 3-1/4 3
(mm) (39) (54) (83) (77)

1 Minimum thickness of Րxture is a concern only when the anchor is installed at the minimum nominal embedment.  When KWIK Bolt TZ anchors are installed at 
this embedment, the anchor threading ends near the surface of the concrete.  If the Րxture is sufՐciently thin, it could be possible to run the nut to the bottom of 
the threading during application of the installation torque.  If Րxtures are thin, it is recommended that embedment be increased accordingly.

Table 2 - Hilti KWIK Bolt TZ stainless steel specifications1

Setting  
information Symbol Units

Nominal anchor diameter (in.)
3/8 1/2 5/8  3/4

Nominal bit diameter dbit in. 3/8 1/2 5/8  3/4

Nominal min.  
embedment hnom

in. 2-5/16 2-3/8 3-5/8 3-9/16 4-7/16 4-5/16 5-5/16
(mm) (59) (60) (91) (91) (113) (110) (142)

Effective min.  
embedment hef

in. 2 2 3-1/4 3-1/8 4 3-3/4 4-3/4
(mm) (51) (51) (83) (79) (102) (95) (121)

Min. hole depth ho

in. 2-5/8 2-5/8 4 3-3/4 4-3/4 4-5/8 5-3/4
(mm) (67) (67) (102) (95) (121) (117) (146)

Min. thickness 
of fixture1 tmin

in. 1/4 3/4 1/4 3/8 3/4 1/8 1-5/8
(mm) (6) (19) (6) (9) (19) (3) (41)

Max. thickness  
of fixture tmax

in. 2-1/4 4 2-3/4 5-5/8 4-3/4 4-5/8 3-5/8
(mm) (57) (101) (70) (143) (121) (117) (92)

Installation torque 
(concrete) Tinst

ft-lb 25 40 60 110
(Nm) (34) (54) (81) (149)

Installation torque 
(masonry) Tinst

ft-lb 15 25 35 70
(Nm) (20) (34) (47) (95)

Fixture hole  
diameter dh

in. 7/16  9/16  11/16  13/16
(mm) (11.1) (14.3) (17.5) (20.6)

Available 
anchor lengths lanch

in. 3 3-3/4 5 3-3/4 4-1/2 5-1/2 7 4-3/4 6 8.5 10 5-1/2 8 10
(mm) (76) (95) (127) (95) (114) (140) (178) (121) (152) (216) (254) (140) (203) (254)

Threaded length 
including dog point lthread

in. 7/8 1-5/8 2-7/8 1-5/8 2-3/8 3-3/8 4-7/8 1-1/2 2-3/4 5-1/4 6-3/4 1-1/2 4 6
(mm) (22) (41) (73) (41) (60) (86) (124) (38) (70) (133) (171) (38) (102) (152)

Unthreaded length lunthr

in. 2-1/8 2-1/8 3-1/4 4
(mm) (54) (54) (83) (102)

1 Refer to Րgure 1 of this section for diagram of installation parameters
2 Minimum thickness of Րxture is a concern only when the anchor is installed at the minimum nominal embedment. When KWIK Bolt TZ anchors are installed at 

this embedment, the anchor threading ends near the surface of the concrete. If the Րxture is sufՐciently thin, it could be possible to run the nut to the bottom of 
the threading during application of the installation torque. If Րxtures are thin, it is recommended that embedment be increased accordingly.
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3.3.5

Table 3 - Hilti KWIK Bolt TZ carbon steel design strength with concrete / pullout failure in uncracked concrete1,2,3,4,5

Nominal 
anchor 

diameter 
in.

Effective 
embed. 
in. (mm)

Nominal 
embed. 
in. (mm)

Tension - ǪNn Shear - ǪVn

ƒ'c = 2,500 psi 
lb (kN)

ƒ'c = 3,000 psi 
lb (kN)

ƒ'c = 4,000 psi 
lb (kN)

ƒ'c = 6,000 psi 
lb (kN)

ƒ'c = 2,500 psi 
lb (kN)

ƒ'c = 3,000 psi 
lb (kN)

ƒ'c = 4,000 psi 
lb (kN)

ƒ'c = 6,000 psi 
lb (kN)

3/8

1-1/2 1-13/16 1,185 1,300 1,500 1,835 1,545 1,690 1,950 2,390
(38) (46) (5.3) (5.8) (6.7) (8.2) (6.9) (7.5) (8.7) (10.6)
2 2-5/16 1,635 1,790 2,070 2,535 2,375 2,605 3,005 3,680

(51) (59) (7.3) (8.0) (9.2) (11.3) (10.6) (11.6) (13.4) (16.4)
2-3/4 3-1/16 2,670 2,925 3,380 4,140 7,660 8,395 9,690 11,870
(70) (78) (11.9) (13.0) (15.0) (18.4) (34.1) (37.3) (43.1) (52.8)

1/2

2 2-3/8 2,205 2,415 2,790 3,420 2,375 2,605 3,005 3,680
(51) (60) (9.8) (10.7) (12.4) (15.2) (10.6) (11.6) (13.4) (16.4)

3-1/4 3-5/8 3,585 3,925 4,535 5,555 9,845 10,785 12,450 15,250
(83) (91) (15.9) (17.5) (20.2) (24.7) (43.8) (48.0) (55.4) (67.8)

5/8

3-1/8 3-9/16 4,310 4,720 5,450 6,675 9,280 10,165 11,740 14,380
(79) (91) (19.2) (21.0) (24.2) (29.7) (41.3) (45.2) (52.2) (64.0)
4 4-7/16 5,945 6,510 7,520 9,210 13,440 14,725 17,000 20,820

(102) (113) (26.4) (29.0) (33.5) (41.0) (59.8) (65.5) (75.6) (92.6)

3/4

3-1/4 3-13/16 4,570 5,005 5,780 7,080 9,845 10,785 12,450 15,250
(83) (97) (20.3) (22.3) (25.7) (31.5) (43.8) (48.0) (55.4) (67.8)

3-3/4 4-5/16 5,380 5,895 6,810 8,340 12,200 13,365 15,430 18,900
(95) (110) (23.9) (26.2) (30.3) (37.1) (54.3) (59.5) (68.6) (84.1)

4-3/4 5-9/16 6,940 7,605 8,780 10,755 17,390 19,050 22,000 26,945
(121) (142) (30.9) (33.8) (39.1) (47.8) (77.4) (84.7) (97.9) (119.9)

Table 4 - Hilti KWIK Bolt TZ carbon steel design strength with concrete / pullout failure in cracked concrete1,2,3,4,5

Nominal 
anchor 

diameter 
in.

Effective 
embed. 
in. (mm)

Nominal 
embed. 
in. (mm)

Tension - ǪNn Shear - ǪVn

ƒ'c = 2,500 psi 
lb (kN)

ƒ'c = 3,000 psi 
lb (kN)

ƒ'c = 4,000 psi 
lb (kN)

ƒ'c = 6,000 psi 
lb (kN)

ƒ'c = 2,500 psi 
lb (kN)

ƒ'c = 3,000 psi 
lb (kN)

ƒ'c = 4,000 psi 
lb (kN)

ƒ'c = 6,000 psi 
lb (kN)

3/8

1-1/2 1-13/16 860 940 1,085 1,330 1,095 1,195 1,385 1,695
(38) (46) (3.8) (4.2) (4.8) (5.9) (4.9) (5.3) (6.2) (7.5)
2 2-3/8 1,565 1,710 1,975 2,420 1,685 1,845 2,130 2,605

(51) (60) (7.0) (7.6) (8.8) (10.8) (7.5) (8.2) (9.5) (11.6)
2-3/4 3-1/8 2,050 2,245 2,595 3,175 5,425 5,945 6,865 8,405
(70) (79) (9.1) (10.0) (11.5) (14.1) (24.1) (26.4) (30.5) (37.4)

1/2

2 2-3/8 1,565 1,710 1,975 2,420 1,685 1,845 2,130 2,605
(51) (60) (7.0) (7.6) (8.8) (10.8) (7.5) (8.2) (9.5) (11.6)

3-1/4 3-5/8 3,195 3,500 4,040 4,950 6,970 7,640 8,820 10,800
(83) (91) (14.2) (15.6) (18.0) (22.0) (31.0) (34.0) (39.2) (48.0)

5/8

3-1/8 3-9/16 3,050 3,345 3,860 4,730 6,575 7,200 8,315 10,185
(79) (91) (13.6) (14.9) (17.2) (21.0) (29.2) (32.0) (37.0) (45.3)
4 4-7/16 4,420 4,840 5,590 6,845 9,520 10,430 12,040 14,750

(102) (113) (19.7) (21.5) (24.9) (30.4) (42.3) (46.4) (53.6) (65.6)

3/4

3-1/4 3-13/16 3,235 3,545 4,095 5,015 6,970 7,640 8,820 10,800
(83) (97) (14.4) (15.8) (18.2) (22.3) (31.0) (34.0) (39.2) (48.0)

3-3/4 4-5/16 4,010 4,395 5,075 6,215 8,640 9,465 10,930 13,390
(95) (110) (17.8) (19.5) (22.6) (27.6) (38.4) (42.1) (48.6) (59.6)

4-3/4 5-9/16 5,720 6,265 7,235 8,860 12,320 13,495 15,585 19,085
(121) (142) (25.4) (27.9) (32.2) (39.4) (54.8) (60.0) (69.3) (84.9)

1 See section 3.1.8 to convert design strength value to ASD value.
2 Linear interpolation between embedment depths and concrete compressive strengths is not permitted.
3 Apply spacing, edge distance, and concrete thickness factors in tables 7 to 14 as necessary.  Compare to the steel values in table 4.   

The lesser of the values is to be used for the design.
4 Tabular values are for normal weight concrete only. For lightweight concrete multiply design strength by ƒa as follows: 

for sand-lightweight, ƒa = 0.68� for all-lightweight, ƒa  = 0.60
5 Tabular values are for static loads only. Seismic design is not permitted for uncracked concrete. For seismic tension loads, multiply cracked concrete tabular 

values in tension only by ƈN,seis = 0.75.
 No reduction needed for seismic shear. See section 3.1.8 for additional information on seismic applications.

DESIGN DATA IN CONCRETE PER ACI 318
ACI 318-14 Chapter 17 design

The load values contained in this section are Hilti SimpliՐed Design Tables. The load tables in this section were developed using 
the Strength Design parameters and variables of ESR-1917 and the equations within ACI 318-14 Chapter 17. For a detailed 
explanation of the Hilti SimpliՐed Design Tables, refer to section 3.1.8. Data tables from ESR-1917 are not contained in this 
section, but can be found at www.icc-es.org or at www.hilti.com.
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For a specific edge distance, the permitted spacing is calculated as follows:

     (smin,1 – smin,2) s ɻ smin,2 + ___________  (c – cmin,2)
     (cmin,1 – cmin,2)

cdesign
edge distance c

cmin,1 at smin,1

cmin,2 at smin,2

sdesign

sp
ac

in
g 

s

Figure 2

Concrete  
Edge

Anchors not permitted 
in shaded area

smin,2

smin,1

c m
in

,1
c m

in
,2

Case 1

Case 2

Table 6 - Carbon steel Hilti KWIK Bolt TZ installation parameters1

Setting
information Symbol Units

Nominal anchor diameter do

3/8 1/2 5/8 3/4

Effective minimum 
embedment hef

in. 1-1/2 2 2-3/4 2 3-1/4 3-1/8 4 3-1/4 3-3/4 4-3/4
(mm) (38) (51) (70) (51) (83) (79) (102) (83) (95) (121)

Min. member  
thickness hmin

in. 3-1/4 4 5 5 4 6 6 8 5 6 8 5-1/2 6 8 8
(mm) (83) (102) (127) (127) (102) (152) (152) (203) (127) (152) (203) (140) (152) (203) (203)

Case 1
cmin,1

in. 8 2-1/2 2-1/2 2-3/4 2-3/8 3-5/8 3-1/4 9-1/2 4-3/4 4-1/8
(mm) (203) (64) (64) (70) (60) (92) (83) (241) (121) (105)

for 
smin,1 ɻ

in. 8 5 5 5-3/4 5-3/4 6-1/8 5-7/8 5 10-1/2 8-7/8
(mm) (203) (127) (127) (146) (146) (156) (149) (127) (267) (225)

Case 2
cmin,2

in. 8 3-5/8 3-5/8 4-1/8 3-1/2 4-3/4 4-1/4 9-1/2 9-1/2 7-3/4
(mm) (203) (92) (92) (105) (89) (121) (108) (241) (241) (197)

for 
smin,2 ɻ

in. 8 2-1/2 2-1/2 2-3/4 2-3/8 3-1/2 3 5 5 4
(mm) (203) (64) (64) (70) (60) (89) (76) (127) (127) (102)

1 Linear interpolation is permitted to establish an edge distance and spacing combination between Case 1 and Case 2. 
Linear interpolation for a speciՐc edge distance c, where cmin,1 < c < cmin,2, will determine the permissible spacings.

Table 5 - Steel strength for Hilti KWIK Bolt TZ carbon steel anchors1,2

Nominal 
anchor 

diameter 
in Effective embedment in. (mm)

Tensile ǪNsa
3

lb (kN)
Shear ǪVsa

4

lb (kN)
Seismic shear ǪVsa,eq 

5

lb (kN)

 3/8

1-1/2 4,875 1,415 1,415

(38) (21.7) (6.3) (6.3)

2 2-3/4 4,875 2,335 1,465

(51) (70) (21.7) (10.4) (6.5)

1/2
2 3-1/4 8,030 3,570 3,570

(51) (83) (35.7) (15.9) (15.9)

 5/8
3-1/8 4 12,880 5,260 4,940

(79) (102) (57.3) (23.4) (22.0)

3/4
3-1/4 3-3/4 4-3/4 18,840 8,890 7,635

(83) (95) (121) (83.8) (39.5) (34.0)

1 See section 3.1.8 to convert design strength value to ASD value.
2 Hilti KWIK Bolt TZ carbon steel anchors are to be considered ductile steel elements.
3 Tensile ǪNsa = Ǫ Ase,N futa as noted in ACI 318-14 Chapter 17.
4 Shear values determined by static shear tests with ǪVsa < Ǫ 0.60 Ase,V futa as noted in ACI 318-14 Chapter 17.
5 Seismic shear values determined by seismic shear tests with ǪVsa,eq < Ǫ 0.60 Ase,V futa as noted in ACI 318-14 Chapter 17. See section 3.1.8 

for additional information on seismic applications.
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3.3.5

Table 7 - Load adjustment factors for 3/8-in. diameter carbon steel Hilti KWIK Bolt TZ in uncracked concrete1,2

3/8-in. KB-TZ CS 
uncracked 
concrete

Spacing factor  
in tension

ƒAN

Edge distance factor  
in tension

ƒRN

Spacing factor  
in shear3

ƒAV

Edge distance in shear

Conc. thickness factor 
in shear4

ƒHV

Toward edge ܕ
ƒRV

II To and away 
from edge

ƒRV

Effective 
embed. hef

in. 1-1/2 2 2-3/4 1-1/2 2 2-3/4 1-1/2 2 2-3/4 1-1/2 2 2-3/4 1-1/2 2 2-3/4 1-1/2 2 2-3/4

(mm) (38) (51) (70) (38) (51) (70) (38) (51) (70) (38) (51) (70) (38) (51) (70) (38) (51) (70)

Nominal 
embed. hnom

in. 1-13/16 2-5/16 3-1/8 1-13/16 2-5/16 3-1/8 1-13/16 2-5/16 3-1/8 1-13/16 2-5/16 3-1/8 1-13/16 2-5/16 3-1/8 1-13/16 2-5/16 3-1/8

(mm) (46) (59) (79) (46) (59) (79) (46) (59) (79) (46) (59) (79) (46) (59) (79) (46) (59) (79)
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) /
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/ c
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s 
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) -
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m

m
)

2-1/2 (64) n/a 0.71 0.65 n/a 0.60 0.71 n/a 0.60 0.55 n/a 0.49 0.16 n/a 0.60 0.32 n/a n/a n/a

3 (76) n/a 0.75 0.68 n/a 0.69 0.79 n/a 0.62 0.56 n/a 0.64 0.21 n/a 0.69 0.42 n/a n/a n/a

3-1/2 (89) n/a 0.79 0.71 n/a 0.80 0.88 n/a 0.64 0.57 n/a 0.81 0.27 n/a 0.81 0.53 0.62 n/a n/a

3-5/8 (92) n/a 0.80 0.72 n/a 0.83 0.91 n/a 0.65 0.57 n/a 0.85 0.28 n/a 0.85 0.56 0.63 n/a n/a

4 (102) n/a 0.83 0.74 n/a 0.91 0.98 n/a 0.67 0.58 n/a 0.99 0.33 n/a 0.99 0.65 0.67 0.81 n/a

4-1/2 (114) n/a 0.88 0.77 n/a 1.00 1.00 n/a 0.69 0.59 n/a 1.00 0.39 n/a 1.00 0.78 0.71 0.86 n/a

5 (127) n/a 0.92 0.80 n/a n/a 0.71 0.60 n/a 0.46 n/a 0.91 0.75 0.91 0.63

5-1/2 (140) n/a 0.96 0.83 n/a n/a 0.73 0.61 n/a 0.53 n/a 1.00 0.78 0.95 0.66

6 (152) n/a 1.00 0.86 n/a n/a 0.75 0.62 n/a 0.60 n/a 0.82 1.00 0.69

7 (178) n/a 0.92 n/a n/a 0.79 0.64 n/a 0.76 n/a 0.88 0.74

8 (203) 1.00 0.98 1.00 0.72 0.83 0.66 1.00 0.92 1.00 0.94 0.80

9 (229) 1.00 1.00 0.75 0.87 0.68 1.00 1.00 0.84

10 (254) 1.00 0.78 0.91 0.70 1.00 0.89

11 (279) 1.00 0.81 0.95 0.72 0.93

12 (305) 1.00 0.83 1.00 0.74 0.97

13 (330) 1.00 0.86 1.00 0.76 1.00

Table 8 - Load adjustment factors for 3/8-in. diameter carbon steel Hilti KWIK Bolt TZ in cracked concrete1,2

3/8-in. KB-TZ CS 
cracked 
concrete

Spacing factor  
in tension

ƒAN

Edge distance factor  
in tension

ƒRN

Spacing factor  
in shear3

ƒAV

Edge distance in shear

Conc. thickness factor 
in shear4

ƒHV

Toward edge ܕ
ƒRV

II To and away 
from edge

ƒRV

Effective 
embed. hef

in. 1-1/2 2 2-3/4 1-1/2 2 2-3/4 1-1/2 2 2-3/4 1-1/2 2 2-3/4 1-1/2 2 2-3/4 1-1/2 2 2-3/4

(mm) (38) (51) (70) (38) (51) (70) (38) (51) (70) (38) (51) (70) (38) (51) (70) (38) (51) (70)

Nominal 
embed. hnom

in. 1-13/16 2-5/16 3-1/8 1-13/16 2-5/16 3-1/8 1-13/16 2-5/16 3-1/8 1-13/16 2-5/16 3-1/8 1-13/16 2-5/16 3-1/8 1-13/16 2-5/16 3-1/8

(mm) (46) (59) (79) (46) (59) (79) (46) (59) (79) (46) (59) (79) (46) (59) (79) (46) (59) (79)
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2-1/2 (64) n/a 0.71 0.65 n/a 0.87 0.71 n/a 0.60 0.55 n/a 0.49 0.16 n/a 0.87 0.33 n/a n/a n/a

3 (76) n/a 0.75 0.68 n/a 1.00 0.79 n/a 0.62 0.56 n/a 0.65 0.21 n/a 1.00 0.43 n/a n/a n/a

3-1/2 (89) n/a 0.79 0.71 n/a 1.00 0.88 n/a 0.65 0.57 n/a 0.82 0.27 n/a 1.00 0.54 0.62 n/a n/a

3-5/8 (92) n/a 0.80 0.72 n/a 1.00 0.91 n/a 0.65 0.57 n/a 0.86 0.28 n/a 1.00 0.57 0.63 n/a n/a

4 (102) n/a 0.83 0.74 n/a 0.98 n/a 0.67 0.58 n/a 1.00 0.33 n/a 0.66 0.67 0.82 n/a

4-1/2 (114) n/a 0.88 0.77 n/a 1.00 n/a 0.69 0.59 n/a 0.39 n/a 0.79 0.71 0.87 n/a

5 (127) n/a 0.92 0.80 n/a n/a 0.71 0.60 n/a 0.46 n/a 0.92 0.75 0.91 0.63

5-1/2 (140) n/a 0.96 0.83 n/a n/a 0.73 0.61 n/a 0.53 n/a 1.00 0.78 0.96 0.66

6 (152) n/a 1.00 0.86 n/a n/a 0.75 0.62 n/a 0.61 n/a 0.82 1.00 0.69

7 (178) n/a 0.92 n/a n/a 0.79 0.64 n/a 0.76 n/a 0.88 0.75

8 (203) 1.000 0.98 1.00 0.72 0.83 0.66 1.00 0.93 1.00 0.94 0.80

9 (229) 1.000 1.00 0.75 0.87 0.68 1.00 1.00 0.85

10 (254) 1.000 0.78 0.92 0.70 0.89

11 (279) 1.000 0.81 0.96 0.72 0.94

12 (305) 1.000 0.83 1.00 0.74 0.98

13 (330) 1.000 0.86 0.76 1.00

1 Linear interpolation not permitted.
2 When combining multiple load adjustment factors (e.g. for a 4 anchor pattern in a corner with thin concrete member) the design can 

become very conservative. To optimize the design, use Hilti PROFIS Anchor Design software or perform anchor calculation using design 
equations from ACI 318-14 Chapter 17.

3 Spacing factor reduction in shear, ƒAV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒAV = ƒAN.
4 Concrete thickness reduction factor in shear, ƒHV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒHV = 1.0.

 If a reduction factor value is in a shaded cell, this indicates that this speciՐc edge distance may not be permitted with a certain spacing 
(or vice versa). Check with table 5 and Րgure 2 of this section to calculate permissable edge distance, spacing and concrete thickness 
combinations.
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Table 9 - Load adjustment factors for 1/2-in. diameter carbon steel Hilti KWIK Bolt TZ in uncracked concrete1,2

1/2-in. KB-TZ CS 
uncracked concrete

Spacing factor 
in tension

ƒAN

Edge distance 
factor in tension

ƒRN

Spacing factor 
in shear3

ƒAV

Edge distance in shear

Conc. thickness fac-
tor in shear4

ƒHV

toward edge ܕ
ƒRV

II to and away 
from edge

ƒRV

Effective 
embed. hef

in. 2 3-1/4 2 3-1/4 2 3-1/4 2 3-1/4 2 3-1/4 2 3-1/4
(mm) (51) (83) (51) (83) (51) (83) (51) (83) (51) (83) (51) (83)

Nominal 
embed. hnom

in. 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8
(mm) (60) (92) (60) (92) (60) (92) (60) (92) (60) (92) (60) (92)
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2-3/8 (60) n/a 0.62 n/a 0.41 n/a 0.54 n/a 0.13 n/a 0.26 n/a n/a
2-1/2 (64) n/a 0.63 n/a 0.42 n/a 0.55 n/a 0.14 n/a 0.28 n/a n/a
2-3/4 (70) 0.73 0.64 0.51 0.44 0.62 0.55 0.51 0.16 0.51 0.33 n/a n/a

3 (76) 0.75 0.65 0.55 0.46 0.63 0.55 0.55 0.19 0.55 0.37 n/a n/a
3-1/2 (89) 0.79 0.68 0.64 0.51 0.65 0.56 0.64 0.23 0.64 0.47 n/a n/a

4 (102) 0.83 0.71 0.73 0.56 0.68 0.57 0.73 0.29 0.73 0.56 0.84 n/a
4-1/8 (105) 0.84 0.71 0.75 0.57 0.68 0.57 0.75 0.30 0.75 0.57 0.85 n/a
4-1/2 (114) 0.88 0.73 0.82 0.61 0.70 0.58 0.82 0.34 0.82 0.61 0.89 n/a

5 (127) 0.92 0.76 0.91 0.67 0.72 0.59 0.91 0.40 0.91 0.67 0.94 n/a
5-1/2 (140) 0.96 0.78 1.00 0.73 0.74 0.60 1.00 0.46 1.00 0.73 0.98 n/a
5-3/4 (146) 0.98 0.79 0.77 0.75 0.60 0.49 0.77 1.00 n/a

6 (152) 1.00 0.81 0.80 0.76 0.61 0.53 0.80 0.66
7 (178) 0.86 0.93 0.81 0.63 0.66 0.93 0.71
8 (203) 0.91 1.00 0.85 0.64 0.81 1.00 0.76
9 (229) 0.96 0.89 0.66 0.97 0.81

10 (254) 1.00 0.94 0.68 1.00 0.85
11 (279) 0.98 0.70 0.89
12 (305) 1.00 0.72 0.93
14 (356) 0.75 1.00
16 (406) 0.79
18 (457) 0.83

> 20 (508) 0.86

Table 10 - Load adjustment factors for 1/2-in. diameter carbon steel Hilti KWIK Bolt TZ in cracked concrete1,2

1/2-in. KB-TZ CS 
cracked concrete

Spacing factor 
in tension

ƒAN

Edge distance 
factor in tension

ƒRN

Spacing factor 
in shear3

ƒAV

Edge distance in shear

Conc. thickness fac-
tor in shear4

ƒHV

toward edge ܕ
ƒRV

II to and away 
from edge

ƒRV

Effective 
embed. hef

in. 2 3-1/4 2 3-1/4 2 3-1/4 2 3-1/4 2 3-1/4 2 3-1/4
(mm) (51) (83) (51) (83) (51) (83) (51) (83) (51) (83) (51) (83)

Nominal 
embed. hnom

in. 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8
(mm) (60) (92) (60) (92) (60) (92) (60) (92) (60) (92) (60) (92)
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2-3/8 (60) n/a 0.62 n/a 0.63 n/a 0.54 n/a 0.13 n/a 0.26 n/a n/a
2-1/2 (64) n/a 0.63 n/a 0.65 n/a 0.55 n/a 0.14 n/a 0.29 n/a n/a
2-3/4 (70) 0.73 0.64 0.93 0.68 0.62 0.55 0.62 0.16 0.93 0.33 n/a n/a

3 (76) 0.75 0.65 1.00 0.71 0.63 0.55 0.71 0.19 1.00 0.38 n/a n/a
3-1/2 (89) 0.79 0.68 1.00 0.79 0.65 0.56 0.89 0.24 1.00 0.47 n/a n/a

4 (102) 0.83 0.71 1.00 0.86 0.68 0.57 1.00 0.29 1.00 0.58 0.84 n/a
4-1/8 (105) 0.84 0.71 1.00 0.88 0.68 0.58 1.00 0.30 1.00 0.61 0.85 n/a
4-1/2 (114) 0.88 0.73 0.94 0.70 0.58 0.34 0.69 0.89 n/a

5 (127) 0.92 0.76 1.00 0.72 0.59 0.40 0.81 0.94 n/a
5-1/2 (140) 0.96 0.78 0.74 0.60 0.47 0.93 0.98 n/a
5-3/4 (146) 0.98 0.79 0.75 0.60 0.50 1.00 1.00 n/a

6 (152) 1.00 0.81 0.76 0.61 0.53 1.00 0.66
7 (178) 0.86 0.81 0.63 0.67 0.71
8 (203) 0.91 0.85 0.65 0.82 0.76
9 (229) 0.96 0.90 0.66 0.98 0.81

10 (254) 1.00 0.94 0.68 1.00 0.85
11 (279) 0.98 0.70 0.90
12 (305) 1.00 0.72 0.94
14 (356) 0.76 1.00
16 (406) 0.79
18 (457) 0.83

> 20 (508) 0.86
1 Linear interpolation not permitted.
2 When combining multiple load adjustment factors (e.g. for a 4 anchor pattern in a corner with thin concrete member) the design can become very conservative. 

To optimize the design, use Hilti PROFIS Anchor Design software or perform anchor calculation using design equations from ACI 318-14 Chapter 17.
3 Spacing factor reduction in shear, ƒAV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒAV = ƒAN.
4 Concrete thickness reduction factor in shear, ƒHV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒHV = 1.0.

 If a reduction factor value is in a shaded cell, this indicates that this speciՐc edge distance may not be permitted with a certain spacing (or vice versa). 
Check with table 5 and Րgure 2 of this section to calculate permissable edge distance, spacing and concrete thickness combinations.
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3.3.5

Table 11 - Load adjustment factors for 5/8-in. diameter carbon steel Hilti KWIK Bolt TZ in uncracked concrete1,2

5/8-in. KB-TZ CS 
uncracked concrete

Spacing factor 
in tension

ƒAN

Edge distance 
factor in tension

ƒRN

Spacing factor 
in shear3

ƒAV

Edge distance in shear

Conc. thickness fac-
tor in shear4

ƒHV

toward edge ܕ
ƒRV

II to and away 
from edge

ƒRV

Effective 
embed. hef

in. 3-1/8 4 3-1/8 4 3-1/8 4 3-1/8 4 3-1/8 4 3-1/8 4
(mm) (79) (102) (79) (102) (79) (102) (79) (102) (79) (102) (79) (102)

Nominal 
embed. hnom

in. 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16
(mm) (90) (113) (90) (113) (90) (113) (90) (113) (90) (113) (90) (113)
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3 (76) n/a 0.63 n/a n/a n/a 0.55 n/a n/a n/a n/a n/a n/a
3-1/4 (83) n/a 0.64 n/a 0.46 n/a 0.55 n/a 0.17 n/a 0.34 n/a n/a
3-1/2 (89) 0.69 0.65 n/a 0.48 0.57 0.56 n/a 0.19 n/a 0.38 n/a n/a
3-5/8 (92) 0.69 0.65 0.60 0.48 0.57 0.56 0.28 0.20 0.56 0.40 n/a n/a

4 (102) 0.71 0.67 0.64 0.51 0.58 0.56 0.32 0.23 0.64 0.47 n/a n/a
4-1/4 (108) 0.73 0.68 0.67 0.53 0.58 0.57 0.35 0.26 0.67 0.51 n/a n/a
4-1/2 (114) 0.74 0.69 0.70 0.56 0.59 0.57 0.38 0.28 0.70 0.56 n/a n/a
4-3/4 (121) 0.75 0.70 0.73 0.58 0.59 0.58 0.42 0.30 0.73 0.58 n/a n/a

5 (127) 0.77 0.71 0.77 0.60 0.60 0.58 0.45 0.33 0.77 0.60 0.63 n/a
5-1/2 (140) 0.79 0.73 0.85 0.64 0.61 0.59 0.52 0.38 0.85 0.64 0.66 n/a
5-7/8 (149) 0.81 0.74 0.90 0.67 0.62 0.59 0.57 0.42 0.90 0.67 0.68 n/a

6 (152) 0.82 0.75 0.92 0.69 0.62 0.59 0.59 0.43 0.92 0.69 0.69 0.62
6-1/8 (156) 0.83 0.76 0.94 0.70 0.62 0.60 0.61 0.44 0.94 0.70 0.69 0.62

8 (203) 0.93 0.83 1.00 0.91 0.66 0.63 0.91 0.66 1.00 0.91 0.79 0.71
10 (254) 1.00 0.92 1.00 0.70 0.66 1.00 0.92 1.00 0.89 0.80
12 (305) 1.00 0.74 0.69 1.00 0.97 0.87
14 (356) 0.77 0.72 1.00 0.94
16 (406) 0.81 0.75 1.00
18 (457) 0.85 0.78
20 (508) 0.89 0.82
22 (559) 0.93 0.85

> 24 (610) 0.97 0.88

Table 12 - Load adjustment factors for 5/8-in. diameter carbon steel Hilti KWIK Bolt TZ in cracked concrete1,2

5/8-in. KB-TZ CS 
cracked concrete

Spacing factor 
in tension

ƒAN

Edge distance 
factor in tension

ƒRN

Spacing factor 
in shear3

ƒAV

Edge distance in shear

Conc. thickness fac-
tor in shear4

ƒHV

toward edge ܕ
ƒRV

II to and away 
from edge

ƒRV

Effective 
embed. hef

in. 3-1/8 4 3-1/8 4 3-1/8 4 3-1/8 4 3-1/8 4 3-1/8 4
(mm) (79) (102) (79) (102) (79) (102) (79) (102) (79) (102) (79) (102)

Nominal 
embed. hnom

in. 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16
(mm) (90) (113) (90) (113) (90) (113) (90) (113) (90) (113) (90) (113)
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3 (76) n/a 0.63 n/a n/a n/a 0.55 n/a n/a n/a n/a n/a n/a
3-1/4 (83) n/a 0.64 n/a 0.66 n/a 0.55 n/a 0.17 n/a 0.35 n/a n/a
3-1/2 (89) 0.69 0.65 n/a 0.69 0.57 0.56 n/a 0.19 n/a 0.39 n/a n/a
3-5/8 (92) 0.69 0.65 0.83 0.71 0.57 0.56 0.28 0.20 0.56 0.41 n/a n/a

4 (102) 0.71 0.67 0.89 0.75 0.58 0.56 0.33 0.24 0.65 0.47 n/a n/a
4-1/4 (108) 0.73 0.68 0.93 0.78 0.58 0.57 0.36 0.26 0.71 0.52 n/a n/a
4-1/2 (114) 0.74 0.69 0.97 0.81 0.59 0.57 0.39 0.28 0.78 0.56 n/a n/a
4-3/4 (121) 0.75 0.70 1.00 0.84 0.59 0.58 0.42 0.31 0.84 0.61 n/a n/a

5 (127) 0.77 0.71 0.87 0.60 0.58 0.45 0.33 0.91 0.66 0.63 n/a
5-1/2 (140) 0.79 0.73 0.93 0.61 0.59 0.52 0.38 1.00 0.76 0.66 n/a
5-7/8 (149) 0.81 0.74 0.98 0.62 0.59 0.58 0.42 0.84 0.68 n/a

6 (152) 0.82 0.75 1.00 0.62 0.60 0.60 0.43 0.87 0.69 0.62
6-1/8 (156) 0.83 0.76 0.62 0.60 0.62 0.45 0.89 0.69 0.62

8 (203) 0.93 0.83 0.66 0.63 0.92 0.67 1.00 0.79 0.71
10 (254) 1.00 0.92 0.70 0.66 1.00 0.93 0.89 0.80
12 (305) 1.00 0.74 0.69 1.00 0.97 0.87
14 (356) 0.78 0.72 1.00 0.94
16 (406) 0.82 0.75 1.00
18 (457) 0.85 0.79
20 (508) 0.89 0.82
22 (559) 0.93 0.85

> 24 (610) 0.97 0.88
1 Linear interpolation not permitted.
2 When combining multiple load adjustment factors (e.g. for a 4 anchor pattern in a corner with thin concrete member) the design can become very conservative. 

To optimize the design, use Hilti PROFIS Anchor Design software or perform anchor calculation using design equations from ACI 318-14 Chapter 17.
3 Spacing factor reduction in shear, ƒAV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒAV = ƒAN.
4 Concrete thickness reduction factor in shear, ƒHV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒHV = 1.0.

 If a reduction factor value is in a shaded cell, this indicates that this speciՐc edge distance may not be permitted with a certain spacing (or vice versa). 
Check with table 5 and Րgure 2 of this section to calculate permissable edge distance, spacing and concrete thickness combinations.
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Table 13 - Load adjustment factors for 3/4-in. diameter carbon steel Hilti KWIK Bolt TZ in uncracked concrete1,2

3/4-in. KB-TZ CS 
uncracked concrete

Spacing factor 
in tension

ƒAN

Edge distance factor  
in tension

ƒRN

Spacing factor 
in shear3

ƒAV

Edge distance in shear
Conc. thickness factor  

in shear4

ƒHV

toward edge ܕ
ƒRV

II to and away 
from edge

ƒRV

Effective 
embed. hef

in. 3-1/4 3-3/4 4-3/4 3-1/4 3-3/4 4-3/4 3-1/4 3-3/4 4-3/4 3-1/4 3-3/4 4-3/4 3-1/4 3-3/4 4-3/4 3-1/4 3-3/4 4-3/4
(mm) (83) (95) (121) (83) (95) (121) (83) (95) (121) (83) (95) (121) (83) (95) (121) (83) (95) (121)

Nominal 
embed. hnom

in. 3-13/16 4-5/16 5-9/16 3-13/16 4-5/16 5-9/16 3-13/16 4-5/16 5-9/16 3-13/16 4-5/16 5-9/16 3-13/16 4-5/16 5-9/16 3-13/16 4-5/16 5-9/16
(mm) (97) (110) (141) (97) (110) (141) (97) (110) (141) (97) (110) (141) (97) (110) (141) (97) (110) (142)

Sp
ac

in
g 

(s
) /

 e
dg

e 
di

st
an

ce
 (c

a) 
/ c

on
cr

et
e

th
ic

kn
es

s 
(h

) -
 in

. (
m

m
)

4 (102) n/a n/a 0.640 n/a n/a n/a n/a n/a 0.557 n/a n/a n/a n/a n/a n/a n/a n/a n/a
4-1/8 (105) n/a n/a 0.645 n/a n/a 0.546 n/a n/a 0.558 n/a n/a 0.207 n/a n/a 0.414 n/a n/a n/a
4-1/2 (114) n/a n/a 0.658 n/a n/a 0.574 n/a n/a 0.564 n/a n/a 0.236 n/a n/a 0.472 n/a n/a n/a
4-3/4 (121) n/a n/a 0.667 n/a 0.495 0.594 n/a n/a 0.567 n/a 0.348 0.256 n/a 0.495 0.512 n/a n/a n/a

5 (127) 0.756 0.722 0.675 n/a 0.514 0.613 0.569 0.587 0.571 n/a 0.376 0.276 n/a 0.514 0.552 n/a n/a n/a
5-1/2 (140) 0.782 0.744 0.693 n/a 0.553 0.653 0.576 0.595 0.578 n/a 0.433 0.319 n/a 0.553 0.637 0.553 n/a n/a

6 (152) 0.808 0.767 0.711 n/a 0.600 0.695 0.583 0.604 0.585 n/a 0.494 0.363 n/a 0.600 0.695 0.577 0.645 n/a
7 (178) 0.859 0.811 0.746 n/a 0.700 0.781 0.597 0.621 0.599 n/a 0.622 0.458 n/a 0.700 0.781 0.624 0.697 n/a

7-3/4 (197) 0.897 0.844 0.772 n/a 0.775 0.861 0.608 0.634 0.610 n/a 0.725 0.533 n/a 0.775 0.861 0.656 0.733 n/a
8 (203) 0.910 0.856 0.781 n/a 0.800 0.889 0.611 0.639 0.613 n/a 0.760 0.559 n/a 0.800 0.889 0.667 0.745 0.673

8-7/8 (225) 0.955 0.894 0.811 n/a 0.888 0.986 0.623 0.654 0.625 n/a 0.888 0.653 n/a 0.888 0.986 0.702 0.785 0.708
9-1/2 (241) 0.987 0.922 0.833 0.792 0.950 1.000 0.632 0.665 0.634 0.704 0.984 0.723 0.792 0.984 1.000 0.726 0.812 0.733

10 (254) 1.000 0.944 0.851 0.833 1.000 0.639 0.674 0.641 0.761 1.000 0.781 0.833 1.000 0.745 0.833 0.752
10-1/2 (267) 0.967 0.868 0.875 0.646 0.682 0.648 0.818 0.841 0.875 0.764 0.854 0.771

12 (305) 1.000 0.921 1.000 0.667 0.708 0.670 1.000 1.000 1.000 0.816 0.913 0.824
14 (356) 0.991 0.694 0.743 0.698 0.882 0.986 0.890
16 (406) 1.000 0.722 0.778 0.726 0.943 1.000 0.951
18 (457) 0.750 0.812 0.754 1.000 1.000
20 (508) 0.778 0.847 0.783
22 (559) 0.806 0.882 0.811

> 24 (610) 0.833 0.916 0.839

Table 14 - Load adjustment factors for 3/4-in. diameter carbon steel Hilti KWIK Bolt TZ in cracked concrete1,2

3/4-in. KB-TZ CS 
cracked concrete

Spacing factor 
in tension

ƒAN

Edge distance factor  
in tension

ƒRN

Spacing factor 
in shear3

ƒAV

Edge distance in shear
Conc. thickness factor  

in shear4

ƒHV

toward edge ܕ
ƒRV

II to and away 
from edge

ƒRV

Effective 
embed. hef

in. 3-1/4 3-3/4 4-3/4 3-1/4 3-3/4 4-3/4 3-1/4 3-3/4 4-3/4 3-1/4 3-3/4 4-3/4 3-1/4 3-3/4 4-3/4 3-1/4 3-3/4 4-3/4
(mm) (83) (95) (121) (83) (95) (121) (83) (95) (121) (83) (95) (121) (83) (95) (121) (83) (95) (121)

Nominal 
embed. hnom

in. 3-13/16 4-5/16 5-9/16 3-13/16 4-5/16 5-9/16 3-13/16 4-5/16 5-9/16 3-13/16 4-5/16 5-9/16 3-13/16 4-5/16 5-9/16 3-13/16 4-5/16 5-9/16
(mm) (97) (110) (141) (97) (110) (141) (97) (110) (141) (97) (110) (141) (97) (110) (141) (97) (110) (142)

Sp
ac
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) /
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a) 
/ c

on
cr

et
e

th
ic
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s 
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) -
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m

m
)

4 (102) n/a n/a 0.640 n/a n/a n/a n/a n/a 0.557 n/a n/a n/a n/a n/a n/a n/a n/a n/a
4-1/8 (105) n/a n/a 0.645 n/a n/a 0.690 n/a n/a 0.559 n/a n/a 0.209 n/a n/a 0.417 n/a n/a n/a
4-1/2 (114) n/a n/a 0.658 n/a n/a 0.726 n/a n/a 0.564 n/a n/a 0.238 n/a n/a 0.476 n/a n/a n/a
4-3/4 (121) n/a n/a 0.667 n/a 0.879 0.750 n/a n/a 0.568 n/a 0.351 0.258 n/a 0.701 0.516 n/a n/a n/a

5 (127) 0.756 0.722 0.675 n/a 0.913 0.775 0.599 0.587 0.571 n/a 0.379 0.279 n/a 0.757 0.557 n/a n/a n/a
5-1/2 (140) 0.782 0.744 0.693 n/a 0.982 0.825 0.609 0.596 0.578 n/a 0.437 0.321 n/a 0.874 0.643 0.659 n/a n/a

6 (152) 0.808 0.767 0.711 n/a 1.000 0.877 0.619 0.605 0.585 n/a 0.498 0.366 n/a 0.996 0.732 0.689 0.647 n/a
7 (178) 0.859 0.811 0.746 n/a 1.000 0.986 0.638 0.622 0.600 n/a 0.627 0.461 n/a 1.000 0.923 0.744 0.699 n/a

7-3/4 (197) 0.897 0.844 0.772 n/a 1.000 1.000 0.653 0.635 0.610 n/a 0.731 0.538 n/a 1.000 0.783 0.735 n/a
8 (203) 0.910 0.856 0.781 1.000 1.000 0.658 0.640 0.614 0.923 0.767 0.564 1.000 0.795 0.747 0.674

8-7/8 (225) 0.955 0.894 0.811 1.000 1.000 0.675 0.655 0.626 1.000 0.896 0.659 0.837 0.787 0.710
9-1/2 (241) 0.987 0.922 0.833 1.000 1.000 0.688 0.666 0.635 0.992 0.729 0.866 0.814 0.735

10 (254) 1.000 0.944 0.851 0.698 0.674 0.642 1.000 0.788 0.889 0.835 0.754
10-1/2 (267) 0.967 0.868 0.707 0.683 0.649 0.848 0.911 0.856 0.773

12 (305) 1.000 0.921 0.737 0.709 0.671 1.000 0.974 0.915 0.826
14 (356) 0.991 0.777 0.744 0.699 1.000 0.989 0.892
16 (406) 1.000 0.816 0.779 0.727 1.000 0.954
18 (457) 0.856 0.814 0.756 1.000
20 (508) 0.895 0.849 0.784
22 (559) 0.935 0.884 0.813

> 24 (610) 0.974 0.919 0.841

1 Linear interpolation not permitted.
2 When combining multiple load adjustment factors (e.g. for a 4 anchor pattern in a corner with thin concrete member) the design can become very conservative. 

To optimize the design, use Hilti PROFIS Anchor Design software or perform anchor calculation using design equations from ACI 318-14 Chapter 17.
3 Spacing factor reduction in shear, ƒAV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒAV = ƒAN.
4 Concrete thickness reduction factor in shear, ƒHV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒHV = 1.0.

 If a reduction factor value is in a shaded cell, this indicates that this speciՐc edge distance may not be permitted with a certain spacing (or vice versa). 
Check with table 5 and Րgure 2 of this section to calculate permissable edge distance, spacing and concrete thickness combinations.
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3.3.5

Table 15 - Hilti KWIK Bolt TZ stainless steel design strength with concrete / pullout failure in uncracked concrete1,2,3,4,5

Nominal 
anchor 

diameter 
in.

Effective 
embed. 
in. (mm)

Nominal 
embed. 
in. (mm)

Tension - ǪNn Shear - ǪVn

ƒ'c = 2,500 psi 
lb (kN)

ƒ'c = 3,000 psi 
lb (kN)

ƒ'c = 4,000 psi 
lb (kN)

ƒ'c = 6,000 psi 
lb (kN)

ƒ'c = 2,500 psi 
lb  (kN)

ƒ'c = 3,000 psi 
lb (kN)

ƒ'c = 4,000 psi 
lb (kN)

ƒ'c = 6,000 psi 
lb  (kN)

3/8
2 2-5/16 1,710 1,875 2,160 2,650 2,375 2,605 3,005 3,680

(51) (59) (7.6) (8.3) (9.6) (11.8) (10.6) (11.6) (13.4) (16.4)

1/2

2 2-3/8 1,865 2,045 2,360 2,890 2,375 2,605 3,005 3,680

(51) (60) (8.3) (9.1) (10.5) (12.9) (10.6) (11.6) (13.4) (16.4)

3-1/4 3-5/8 3,745 4,100 4,735 5,800 9,845 10,785 12,450 15,250

(83) (91) (16.7) (18.2) (21.1) (25.8) (43.8) (48.0) (55.4) (67.8)

5/8

3-1/8 3-9/16 4,310 4,720 5,450 6,675 9,280 10,165 11,740 14,380

(79) (91) (19.2) (21.0) (24.2) (29.7) (41.3) (45.2) (52.2) (64.0)

4 4-7/16 6,240 6,835 7,895 9,665 13,440 14,725 17,000 20,820

(102) (113) (27.8) (30.4) (35.1) (43.0) (59.8) (65.5) (75.6) (92.6)

3/4

3-3/4 4-5/16 5,665 6,205 7,165 8,775 12,200 13,365 15,430 18,900

(95) (110) (25.2) (27.6) (31.9) (39.0) (54.3) (59.5) (68.6) (84.1)

4-3/4 5-9/16 7,825 8,575 9,900 12,125 17,390 19,050 22,000 26,945

(121) (142) (34.8) (38.1) (44.0) (53.9) (77.4) (84.7) (97.9) (119.9)

Table 16 - Hilti KWIK Bolt TZ stainless steel design strength with concrete / pullout failure in cracked concrete1,2,3,4,5

Nominal 
anchor 

diameter 
in.

Effective 
embed. 
in. (mm)

Nominal 
embed. 
in. (mm)

Tension - ǪNn Shear - ǪVn

ƒ'c = 2,500 psi 
lb (kN)

ƒ'c = 3,000 psi 
lb (kN)

ƒ'c = 4,000 psi 
lb (kN)

ƒ'c = 6,000 psi 
lb (kN)

ƒ'c = 2,500 psi 
lb  (kN)

ƒ'c = 3,000 psi 
lb (kN)

ƒ'c = 4,000 psi 
lb (kN)

ƒ'c = 6,000 psi 
lb  (kN)

3/8
2 2-5/16 1,520 1,665 1,925 2,355 1,685 1,845 2,130 2,605

(51) (59) (6.8) (7.4) (8.6) (10.5) (7.5) (8.2) (9.5) (11.6)

1/2

2 2-3/8 1,750 1,915 2,210 2,710 2,375 2,605 3,005 3,680

(51) (60) (7.8) (8.5) (9.8) (12.1) (10.6) (11.6) (13.4) (16.4)

3-1/4 3-5/8 3,235 3,545 4,095 5,015 6,970 7,640 8,820 10,800

(83) (91) (14.4) (15.8) (18.2) (22.3) (31.0) (34.0) (39.2) (48.0)

5/8

3-1/8 3-9/16 3,050 3,345 3,860 4,730 6,575 7,200 8,315 10,185

(79) (91) (13.6) (14.9) (17.2) (21.0) (29.2) (32.0) (37.0) (45.3)

4 4-7/16 3,795 4,160 4,800 5,880 9,520 10,430 12,040 14,750

(102) (113) (16.9) (18.5) (21.4) (26.2) (42.3) (46.4) (53.6) (65.6)

3/4

3-3/4 4-5/16 5,270 5,775 6,670 8,165 12,200 13,365 15,430 18,900

(95) (110) (23.4) (25.7) (29.7) (36.3) (54.3) (59.5) (68.6) (84.1)

4-3/4 5-9/16 5,720 6,265 7,235 8,860 12,320 13,495 15,585 19,085

(121) (142) (25.4) (27.9) (32.2) (39.4) (54.8) (60.0) (69.3) (84.9)

1 See section 3.1.8 to convert design strength value to ASD value.
2 Linear interpolation between embedment depths and concrete compressive strengths is not permitted.
3 Apply spacing, edge distance, and concrete thickness factors in tables 19 to 26 as necessary.  Compare to the steel values in table 17.   

The lesser of the values is to be used for the design.
4 Tabular values are for normal weight concrete only. For lightweight concrete multiply design strength by ƒa as follows: 

for sand-lightweight, ƒa = 0.68� for all-lightweight, ƒa  = 0.60
5 Tabular values are for static loads only. Seismic design is not permitted for uncracked concrete. For seismic tension loads, multiply cracked 

concrete tabular values in tension by the following reduction factors:
 1/2-in diameter by 2-in effective embedment depth - ƈN,seis = 0.64
 All other sizes - ƈN,seis = 0.75
 No reduction needed for seismic shear.  See Section 3.1.8 for additional information on seismic applications.
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Table 18 - Stainless steel Hilti KWIK Bolt TZ installation parameters1

Setting
information Symbol Units

Nominal anchor diameter do

3/8 1/2 5/8 3/4
Effective minimum 
embedment1 hef

in. 2 2 3-1/4 3-1/8 4 3-3/4 4-3/4
(mm) (51) (51) (83) (79) (102) (95) (121)

Min. member thickness hmin

in. 4 5 4 6 6 8 5 6 8 6 8 8
(mm) (102) (127) (102) (152) (152) (203) (127) (152) (203) (152) (203) (203)

Case 1
cmin,1

in. 2-1/2 2-7/8 2-1/8 3-1/4 2-3/8 4-1/4 4
(mm) (64) (73) (54) (83) (60) (108) (102)

for 
smin,1 ɻ

in. 5 5-3/4 5-1/4 5-1/2 5-1/2 10 8-1/2
(mm) (127) (146) (133) (140) (140) (254) (216)

Case 2
cmin,2

in. 3-1/2 4-1/2 3-1/4 4-1/8 4-1/4 9-1/2 7
(mm) (89) (114) (83) (105) (108) (241) (178)

for 
smin,2 ɻ

in. 2-1/4 2-7/8 2 2-3/4 2-3/8 5 4
(mm) (57) (73) (51) (70) (60) (127) (102)

1 Linear interpolation is permitted to establish an edge distance and spacing combination between Case 1 and Case 2. 
Linear interpolation for a speciՐc edge distance c, where cmin,1 < c < cmin,2, will determine the permissible spacings.

Table 17 - Steel strength for Hilti KWIK Bolt TZ stainless steel anchors1,2

Nominal anchor 
diameter 

in.
Tensile ǪNsa

3

lb (kN)
Shear ǪVsa

4

lb (kN)
Seismic shear ǪVsa,eq 

5

lb (kN)

3/8
4,475 3,070 1,835

(19.9) (13.7) (8.2)

1/2
8,665 4,470 4,470

(38.5) (19.9) (19.9)

5/8
13,410 6,415 6,080

(59.7) (28.5) (27.0)

3/4
18,040 10,210 8,380

(80.2) (45.4) (37.3)

1 See section 3.1.8 to convert design strength value to ASD value.
2 Hilti KWIK Bolt TZ stainless steel anchors are to be considered ductile steel elements.
3 Tensile ǪNsa = Ǫ Ase,N futa as noted in ACI 318-14 Chapter 17.
4 Shear values determined by static shear tests with ǪVsa < Ǫ 0.60 Ase,V futa as noted in ACI 318-14 Chapter 17.
5 Seismic shear values determined by seismic shear tests with ǪVsa,eq < Ǫ 0.60 Ase,V futa as noted in ACI 318-14 

Chapter 17. See section 3.1.8 for additional information on seismic applications.

Figure 3
For a specific edge distance, the permitted spacing is calculated as follows:

     (smin,1 – smin,2) s ɻ smin,2 + ___________  (c – cmin,2)
     (cmin,1 – cmin,2)

Concrete  
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3.3.5

Table 19 - Load adjustment factors for 3/8-in. diameter stainless steel Hilti KWIK Bolt TZ  
in uncracked concrete1,2

3/8-in. KB-TZ SS 
uncracked concrete

Spacing 
factor

in tension
ƒAN

Edge 
distance 
factor in 
tension

ƒRN

Spacing 
factor

in shear3

ƒAV

Edge distance in shear Conc. 
thickness 
factor in 
shear4

ƒHV

 toward ܕ
edge
ƒRV

II to and 
away from 

edge
ƒRV

Effective 
embed. hef

in. 2 2 2 2 2 2
(mm) (51) (51) (51) (51) (51) (51)

Nominal 
embed. hnom

in. 2-5/16 2-5/16 2-5/16 2-5/16 2-5/16 2-5/16
(mm) (59) (59) (59) (59) (59) (59)

Sp
ac

in
g 

(s
) /

 e
dg

e 
di

st
an

ce
 (c

a) 
/ c

on
cr

et
e

th
ic

kn
es

s 
(h

) -
 in

. (
m

m
)

2-1/4 (57) 0.69 n/a 0.59 n/a n/a n/a
2-1/2 (64) 0.71 0.60 0.60 0.49 0.60 n/a

3 (76) 0.75 0.69 0.62 0.64 0.69 n/a
3-1/2 (89) 0.79 0.80 0.64 0.81 0.81 n/a

4 (102) 0.83 0.91 0.67 0.99 0.99 0.81
4-1/2 (114) 0.88 1.00 0.69 1.00 1.00 0.86

5 (127) 0.92 0.71 0.91
5-1/2 (140) 0.96 0.73 0.95

6 (152) 1.00 0.75 1.00
7 (178) 0.79
8 (203) 0.83
9 (229) 0.87

10 (254) 0.91
11 (279) 0.95
12 (305) 1.00

Table 20 - Load adjustment factors for 3/8-in. diameter stainless steel Hilti KWIK Bolt TZ   
in cracked concrete1,2

3/8-in. KB-TZ SS 
cracked concrete

Spacing 
factor

in tension
ƒAN

Edge 
distance 
factor in 
tension

ƒRN

Spacing 
factor

in shear3

ƒAV

Edge distance in shear Conc. 
thickness 
factor in 
shear4

ƒHV

 toward ܕ
edge
ƒRV

II to and 
away from 

edge
ƒRV

Effective 
embed. hef

in. 2 2 2 2 2 2
(mm) (51) (51) (51) (51) (51) (51)

Nominal 
embed. hnom

in. 2-5/16 2-5/16 2-5/16 2-5/16 2-5/16 2-5/16
(mm) (59) (59) (59) (59) (59) (59)

Sp
ac
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) /

 e
dg

e 
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ce
 (c

a) 
/ c
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s 
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) -
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. (
m

m
)

2-1/4 (57) 0.69 n/a 0.59 n/a n/a n/a
2-1/2 (64) 0.71 0.87 0.60 0.49 0.87 n/a

3 (76) 0.75 1.00 0.62 0.65 1.00 n/a
3-1/2 (89) 0.79 1.00 0.65 0.82 1.00 n/a

4 (102) 0.83 0.67 1.00 0.82
4-1/2 (114) 0.88 0.69 0.87

5 (127) 0.92 0.71 0.91
5-1/2 (140) 0.96 0.73 0.96

6 (152) 1.00 0.75 1.00
7 (178) 0.79
8 (203) 0.83
9 (229) 0.87

10 (254) 0.92
11 (279) 0.96
12 (305) 1.00

1 Linear interpolation not permitted.
2 When combining multiple load adjustment factors (e.g. for a 4 anchor pattern in a corner with thin concrete member) the 

design can become very conservative. To optimize the design, use Hilti PROFIS Anchor Design software or perform anchor 
calculation using design equations from ACI 318-14 Chapter 17.

3 Spacing factor reduction in shear, ƒAV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒAV = ƒAN.
4 Concrete thickness reduction factor in shear, ƒHV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒHV = 1.0.

 If a reduction factor value is in a shaded cell, this indicates that this speciՐc edge distance may not be permitted with a 
certain spacing (or vice versa). Check with table 17 and Րgure 3 of this section to calculate permissable edge distance, 
spacing and concrete thickness combinations.
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Table 21 - Load adjustment factors for 1/2-in. diameter stainless steel Hilti KWIK Bolt TZ in uncracked concrete1,2

1/2-in. KB-TZ SS 
uncracked concrete

Spacing factor 
in tension

ƒAN

Edge distance 
factor in tension

ƒRN

Spacing factor 
in shear3

ƒAV

Edge distance in shear
Conc. thickness fac-

tor in shear4

ƒHV

toward edge ܕ
ƒRV

II to and away 
from edge

ƒRV

Effective 
embed. hef

in. 2 3-1/4 2 3-1/4 2 3-1/4 2 3-1/4 2 3-1/4 2 3-1/4
(mm) (51) (83) (51) (83) (51) (83) (51) (83) (51) (83) (51) (83)

Nominal 
embed. hnom

in. 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8
(mm) (60) (92) (60) (92) (60) (92) (60) (92) (60) (92) (60) (92)

Sp
ac
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) /
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/ c
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s 
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) -
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m
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)

2 (51) n/a 0.60 n/a n/a n/a 0.54 n/a n/a n/a n/a n/a n/a
2-1/8 (54) n/a 0.61 n/a 0.39 n/a 0.54 n/a 0.11 n/a 0.22 n/a n/a
2-7/8 (73) 0.74 0.65 0.53 0.45 0.63 0.55 0.53 0.17 0.53 0.35 n/a n/a

3 (76) 0.75 0.65 0.55 0.46 0.63 0.55 0.55 0.19 0.55 0.37 n/a n/a
3-1/4 (83) 0.77 0.67 0.59 0.49 0.64 0.56 0.59 0.21 0.59 0.42 n/a n/a
3-1/2 (89) 0.79 0.68 0.64 0.51 0.65 0.56 0.64 0.23 0.64 0.47 n/a n/a

4 (102) 0.83 0.71 0.73 0.56 0.68 0.57 0.73 0.29 0.73 0.56 0.84 n/a
4-1/2 (114) 0.88 0.73 0.82 0.61 0.70 0.58 0.82 0.34 0.82 0.61 0.89 n/a

5 (127) 0.92 0.76 0.91 0.67 0.72 0.59 0.91 0.40 0.91 0.67 0.94 n/a
5-1/4 (133) 0.94 0.77 0.95 0.70 0.73 0.60 0.95 0.43 0.95 0.70 0.96 n/a
5-1/2 (140) 0.96 0.78 1.00 0.73 0.74 0.60 1.00 0.46 1.00 0.73 0.98 n/a

6 (152) 1.00 0.81 0.80 0.76 0.61 0.53 0.80 1.00 0.66
7 (178) 0.86 0.93 0.81 0.63 0.66 0.93 0.71
8 (203) 0.91 1.00 0.85 0.64 0.81 1.00 0.76
9 (229) 0.96 0.89 0.66 0.97 0.81

10 (254) 1.00 0.94 0.68 1.00 0.85
11 (279) 0.98 0.70 0.89
12 (305) 1.00 0.72 0.93
14 (356) 0.75 1.00
16 (406) 0.79
18 (457) 0.83

> 20 (508) 0.86

Table 22 - Load adjustment factors for 1/2-in. diameter stainless steel Hilti KWIK Bolt TZ in cracked concrete1,2

1/2-in. KB-TZ SS 
cracked concrete

Spacing factor 
in tension

ƒAN

Edge distance 
factor in tension

ƒRN

Spacing factor 
in shear3

ƒAV

Edge distance in shear
Conc. thickness fac-

tor in shear4

ƒHV

toward edge ܕ
ƒRV

II to and away 
from edge

ƒRV

Effective 
embed. hef

in. 2 3-1/4 2 3-1/4 2 3-1/4 2 3-1/4 2 3-1/4 2 3-1/4
(mm) (51) (83) (51) (83) (51) (83) (51) (83) (51) (83) (51) (83)

Nominal 
embed. hnom

in. 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8 2-3/8 3-5/8
(mm) (60) (92) (60) (92) (60) (92) (60) (92) (60) (92) (60) (92)

Sp
ac
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) /

 e
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/ c
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2 (51) n/a 0.60 n/a n/a n/a 0.54 n/a n/a n/a n/a n/a n/a
2-1/8 (54) n/a 0.61 n/a 0.60 n/a 0.54 n/a 0.11 n/a 0.22 n/a n/a
2-7/8 (73) 0.74 0.65 0.97 0.70 0.60 0.55 0.47 0.18 0.94 0.35 n/a n/a

3 (76) 0.75 0.65 1.00 0.71 0.60 0.55 0.50 0.19 1.00 0.38 n/a n/a
3-1/4 (83) 0.77 0.67 1.00 0.75 0.61 0.56 0.56 0.21 1.00 0.42 n/a n/a
3-1/2 (89) 0.79 0.68 1.00 0.79 0.62 0.56 0.63 0.24 1.00 0.47 n/a n/a

4 (102) 0.83 0.71 1.00 0.86 0.64 0.57 0.77 0.29 1.00 0.58 0.75 n/a
4-1/2 (114) 0.88 0.73 1.00 0.94 0.66 0.58 0.92 0.34 1.00 0.69 0.79 n/a

5 (127) 0.92 0.76 1.00 0.67 0.59 1.00 0.40 0.81 0.84 n/a
5-1/4 (133) 0.94 0.77 0.68 0.60 0.43 0.87 0.86 n/a
5-1/2 (140) 0.96 0.78 0.69 0.60 0.47 0.93 0.88 n/a

6 (152) 1.00 0.81 0.71 0.61 0.53 1.00 0.92 0.66
7 (178) 0.86 0.74 0.63 0.67 0.99 0.71
8 (203) 0.91 0.78 0.65 0.82 1.00 0.76
9 (229) 0.96 0.81 0.66 0.98 0.81

10 (254) 1.00 0.85 0.68 1.00 0.85
11 (279) 0.88 0.70 0.90
12 (305) 0.92 0.72 0.94
14 (356) 0.99 0.76 1.00
16 (406) 1.00 0.79
18 (457) 0.83

> 20 (508) 0.86
1 Linear interpolation not permitted.
2 When combining multiple load adjustment factors (e.g. for a 4 anchor pattern in a corner with thin concrete member) the design can become very conservative. 

To optimize the design, use Hilti PROFIS Anchor Design software or perform anchor calculation using design equations from ACI 318-14 Chapter 17.
3 Spacing factor reduction in shear, ƒAV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒAV = ƒAN.
4 Concrete thickness reduction factor in shear, ƒHV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒHV = 1.0.

 If a reduction factor value is in a shaded cell, this indicates that this speciՐc edge distance may not be permitted with a certain spacing (or vice versa). 
Check with table 17 and Րgure 3 of this section to calculate permissable edge distance, spacing and concrete thickness combinations.
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3.3.5

Table 23 - Load adjustment factors for 5/8-in. diameter stainless steel Hilti KWIK Bolt TZ in uncracked concrete1,2

5/8-in. KB-TZ SS 
uncracked concrete

Spacing factor 
in tension

ƒAN

Edge distance 
factor in tension

ƒRN

Spacing factor 
in shear3

ƒAV

Edge distance in shear
Conc. thickness fac-

tor in shear4

ƒHV

toward edge ܕ
ƒRV

II to and away 
from edge

ƒRV

Effective 
embed. hef

in. 3-1/8 4 3-1/8 4 3-1/8 4 3-1/8 4 3-1/8 4 3-1/8 4
(mm) (79) (102) (79) (102) (79) (102) (79) (102) (79) (102) (79) (102)

Nominal 
embed. hnom

in. 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16
(mm) (90) (113) (90) (113) (90) (113) (90) (113) (90) (113) (90) (113)
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) /
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2-3/8 (60) n/a 0.60 n/a 0.39 n/a 0.54 n/a 0.11 n/a 0.21 n/a n/a
2-3/4 (70) 0.65 0.61 n/a 0.41 0.55 0.54 n/a 0.13 n/a 0.27 n/a n/a

3 (76) 0.66 0.63 n/a 0.43 0.56 0.55 n/a 0.15 n/a 0.30 n/a n/a
3-1/4 (83) 0.67 0.64 0.51 0.45 0.56 0.55 0.24 0.17 0.47 0.34 n/a n/a
3-1/2 (89) 0.69 0.65 0.54 0.47 0.57 0.56 0.26 0.19 0.53 0.38 n/a n/a

4 (102) 0.71 0.67 0.59 0.51 0.58 0.56 0.32 0.23 0.59 0.47 n/a n/a
4-1/2 (114) 0.74 0.69 0.65 0.55 0.59 0.57 0.38 0.28 0.65 0.55 n/a n/a

5 (127) 0.77 0.71 0.71 0.59 0.60 0.58 0.45 0.33 0.71 0.59 0.63 n/a
5-1/2 (140) 0.79 0.73 0.79 0.63 0.61 0.59 0.52 0.38 0.79 0.63 0.66 n/a

6 (152) 0.82 0.75 0.86 0.68 0.62 0.59 0.59 0.43 0.86 0.68 0.69 0.62
7 (178) 0.87 0.79 1.00 0.79 0.64 0.61 0.75 0.54 1.00 0.79 0.74 0.67
8 (203) 0.93 0.83 0.90 0.66 0.63 0.91 0.66 0.90 0.79 0.71

10 (254) 1.00 0.92 1.00 0.70 0.66 1.00 0.92 1.00 0.89 0.80
12 (305) 1.00 0.74 0.69 1.00 0.97 0.87
14 (356) 0.77 0.72 1.00 0.94
16 (406) 0.81 0.75 1.00
18 (457) 0.85 0.78
20 (508) 0.89 0.82
22 (559) 0.93 0.85

> 24 (610) 0.97 0.88

Table 24 - Load adjustment factors for 5/8-in. diameter stainless steel Hilti KWIK Bolt TZ in cracked concrete1,2

5/8-in. KB-TZ SS 
cracked concrete

Spacing factor 
in tension

ƒAN

Edge distance 
factor in tension

ƒRN

Spacing factor 
in shear3

ƒAV

Edge distance in shear
Conc. thickness fac-

tor in shear4

ƒHV

toward edge ܕ
ƒRV

II to and away 
from edge

ƒRV

Effective 
embed. hef

in. 3-1/8 4 3-1/8 4 3-1/8 4 3-1/8 4 3-1/8 4 3-1/8 4
(mm) (79) (102) (79) (102) (79) (102) (79) (102) (79) (102) (79) (102)

Nominal 
embed. hnom

in. 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16 3-9/16 4-7/16
(mm) (90) (113) (90) (113) (90) (113) (90) (113) (90) (113) (90) (113)

Sp
ac
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) /

 e
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/ c
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2-3/8 (60) n/a 0.60 n/a 0.57 n/a 0.54 n/a 011 n/a 0.22 n/a n/a
2-3/4 (70) n/a 0.61 n/a 0.61 n/a 0.54 n/a 0.13 n/a 0.27 n/a n/a

3 (76) 0.66 0.63 n/a 0.64 0.56 0.55 n/a 0.15 n/a 0.31 n/a n/a
3-1/4 (83) 0.67 0.64 0.77 0.66 0.56 0.55 0.24 0.17 0.48 0.35 n/a n/a
3-1/2 (89) 0.69 0.65 0.81 0.69 0.57 0.56 0.27 0.19 0.53 0.39 n/a n/a

4 (102) 0.71 0.67 0.89 0.75 0.58 0.56 0.33 0.24 0.65 0.47 n/a n/a
4-1/2 (114) 0.74 0.69 0.97 0.81 0.59 0.57 0.39 0.28 0.78 0.56 n/a n/a

5 (127) 0.77 0.71 1.00 0.87 0.60 0.58 0.45 0.33 0.91 0.66 0.63 n/a
5-1/2 (140) 0.79 0.73 0.93 0.61 0.59 0.52 0.38 1.00 0.76 0.66 n/a

6 (152) 0.82 0.75 1.00 0.62 0.60 0.60 0.43 0.87 0.69 0.62
7 (178) 0.87 0.79 0.64 0.61 0.75 0.55 1.00 0.74 0.67
8 (203) 0.93 0.83 0.66 0.63 0.92 0.67 0.79 0.71

10 (254) 1.00 0.92 0.70 0.66 1.00 0.93 0.89 0.80
12 (305) 1.00 0.74 0.69 1.00 0.97 0.87
14 (356) 0.78 0.72 1.00 0.94
16 (406) 0.82 0.75 1.00
18 (457) 0.85 0.79
20 (508) 0.89 0.82
22 (559) 0.93 0.85

> 24 (610) 0.97 0.88
1 Linear interpolation not permitted.
2 When combining multiple load adjustment factors (e.g. for a 4 anchor pattern in a corner with thin concrete member) the design can become very conservative. 

To optimize the design, use Hilti PROFIS Anchor Design software or perform anchor calculation using design equations from ACI 318-14 Chapter 17.
3 Spacing factor reduction in shear, ƒAV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒAV = ƒAN.
4 Concrete thickness reduction factor in shear, ƒHV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒHV = 1.0.

 If a reduction factor value is in a shaded cell, this indicates that this speciՐc edge distance may not be permitted with a certain spacing (or vice versa).  
Check with table 17 and Րgure 3 of this section to calculate permissable edge distance, spacing and concrete thickness combinations.

RSN: 1698507 
Permit # 2023-2296469-CT 

Sheet 45 of 60



300 Anchor Fastening Technical Guide Edition 19 | 3.0 ANCHORING SYSTEMS | 3.3.5 KWIK BOLT TZ EXPANSION ANCHOR
Hilti, Inc. (U.S.) 1-800-879-8000 | en español 1-800-879-5000 | www.hilti.com | Hilti (Canada) Corporation | www.hilti.com | 1-800-363-4458

Table 25 - Load adjustment factors for 3/4-in. diameter stainless steel Hilti KWIK Bolt TZ in uncracked concrete1,2

3/4-in. KB-TZ CS 
uncracked concrete

Spacing factor 
in tension

ƒAN

Edge distance 
factor in tension

ƒRN

Spacing factor 
in shear3

ƒAV

Edge distance in shear
Conc. thickness fac-

tor in shear4

ƒHV

toward edge ܕ
ƒRV

II to and away 
from edge

ƒRV

Effective 
embed. hef

in. 3-1/8 4    3-1/8 4    3-1/8 4    3-1/8 4    3-1/8 4    3-1/8 4    
(mm) (79) (102) (79) (102) (79) (102) (79) (102) (79) (102) (79) (102)

Nominal 
embed. hnom

in. 4-5/16 5-9/16 4-5/16 5-9/16 4-5/16 5-9/16 4-5/16 5-9/16 4-5/16 5-9/16 4-5/16 5-9/16
(mm) (110) (141) (110) (141) (110) (141) (110) (141) (110) (141) (110) (142)
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4 (102) n/a 0.64 n/a 0.54 n/a 0.56 n/a 0.20 n/a 0.40 n/a n/a
4-1/4 (108) n/a 0.65 0.46 0.56 n/a 0.56 0.29 0.22 0.46 0.43 n/a n/a
4-1/2 (114) n/a 0.66 0.48 0.57 n/a 0.56 0.32 0.24 0.48 0.47 n/a n/a

5 (127) 0.72 0.68 0.51 0.61 0.59 0.57 0.38 0.28 0.51 0.55 n/a n/a
5-1/2 (140) 0.74 0.69 0.55 0.65 0.60 0.58 0.43 0.32 0.55 0.64 n/a n/a

6 (152) 0.77 0.71 0.60 0.69 0.60 0.58 0.49 0.36 0.60 0.69 0.65 n/a
7 (178) 0.81 0.75 0.70 0.78 0.62 0.60 0.62 0.46 0.70 0.78 0.70 n/a
8 (203) 0.86 0.78 0.80 0.89 0.64 0.61 0.76 0.56 0.80 0.89 0.75 0.67
9 (229) 0.90 0.82 0.90 1.00 0.66 0.63 0.91 0.67 0.91 1.00 0.79 0.71

9-1/2 (241) 0.92 0.83 0.95 0.66 0.63 0.98 0.72 0.98 0.81 0.73
10 (254) 0.94 0.85 1.00 0.67 0.64 1.00 0.78 1.00 0.83 0.75
12 (305) 1.00 0.92 0.71 0.67 1.00 0.91 0.82
14 (356) 0.99 0.74 0.70 0.99 0.89
16 (406) 1.00 0.78 0.73 1.00 0.95
18 (457) 0.81 0.75 1.00
20 (508) 0.85 0.78
22 (559) 0.88 0.81

> 24 (610) 0.92 0.84

Table 26 - Load adjustment factors for 3/4-in. diameter stainless steel Hilti KWIK Bolt TZ in cracked concrete1,2

3/4-in. KB-TZ SS 
cracked concrete

Spacing factor 
in tension

ƒAN

Edge distance 
factor in tension

ƒRN

Spacing factor 
in shear3

ƒAV

Edge distance in shear
Conc. thickness fac-

tor in shear4

ƒHV

toward edge ܕ
ƒRV

II to and away 
from edge

ƒRV

Effective 
embed. hef

in. 3-3/4 4-3/4 3-3/4 4-3/4 3-3/4 4-3/4 3-3/4 4-3/4 3-3/4 4-3/4 3-3/4 4-3/4
(mm) (95) (121) (95) (121) (95) (121) (95) (121) (95) (121) (95) (121)

Nominal 
embed. hnom

in. 4-5/16 5-9/16 4-5/16 5-9/16 4-5/16 5-9/16 4-5/16 5-9/16 4-5/16 5-9/16 4-5/16 5-9/16
(mm) (110) (141) (110) (141) (110) (141) (110) (141) (110) (141) (110) (142)
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) /
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4 (102) n/a 0.64 n/a 0.68 n/a 0.56 n/a 0.20 n/a 0.40 n/a n/a
4-1/4 (108) n/a 0.65 0.81 0.70 n/a 0.56 0.21 0.22 0.42 0.44 n/a n/a
4-1/2 (114) n/a 0.66 0.85 0.73 n/a 0.56 0.23 0.24 0.46 0.48 n/a n/a

5 (127) 0.72 0.68 0.91 0.77 0.57 0.57 0.27 0.28 0.54 0.56 n/a n/a
5-1/2 (140) 0.74 0.69 0.98 0.83 0.58 0.58 0.31 0.32 0.62 0.64 n/a n/a

6 (152) 0.77 0.71 1.00 0.88 0.58 0.59 0.35 0.37 0.71 0.73 0.58 n/a
7 (178) 0.81 0.75 1.00 0.99 0.60 0.60 0.44 0.46 0.89 0.92 0.62 n/a
8 (203) 0.86 0.78 1.00 1.00 0.61 0.61 0.54 0.56 1.00 1.00 0.67 0.67
9 (229) 0.90 0.82 1.00 0.62 0.63 0.65 0.67 1.00 0.71 0.72

9-1/2 (241) 0.92 0.83 1.00 0.63 0.64 0.70 0.73 1.00 0.73 0.74
10 (254) 0.94 0.85 0.64 0.64 0.76 0.79 0.74 0.75
12 (305) 1.00 0.92 0.67 0.67 1.00 1.00 0.82 0.83
14 (356) 0.99 0.69 0.70 0.88 0.89
16 (406) 1.00 0.72 0.73 0.94 0.95
18 (457) 0.75 0.76 1.00 1.00
20 (508) 0.78 0.78
22 (559) 0.81 0.81

> 24 (610) 0.83 0.84
1 Linear interpolation not permitted.
2 When combining multiple load adjustment factors (e.g. for a 4 anchor pattern in a corner with thin concrete member) the design can become very conservative. 

To optimize the design, use Hilti PROFIS Anchor Design software or perform anchor calculation using design equations from ACI 318-14 Chapter 17.
3 Spacing factor reduction in shear, ƒAV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒAV = ƒAN.
4 Concrete thickness reduction factor in shear, ƒHV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒHV = 1.0.

 If a reduction factor value is in a shaded cell, this indicates that this speciՐc edge distance may not be permitted with a certain spacing (or vice versa).  
Check with table 17 and Րgure 3 of this section to calculate permissable edge distance, spacing and concrete thickness combinations.
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3.3.5

Figure 4 - Installation of Hilti KWIK Bolt TZ in the soffit of concrete over metal deck floor and roof assemblies - W Deck

Figure 5 - Installation of Hilti KWIK Bolt TZ in the soffit of concrete over metal deck floor and roof assemblies - B Deck
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Table 27 - Hilti KWIK Bolt TZ carbon steel design strength in the soffit of uncracked lightweight concrete  
over metal deck1,2,3,4,5,6

Nominal 
anchor 

diameter 
in.

Effective 
embed. 
depth 

in. (mm)

Nominal 
embed. 
depth 

in. (mm)

Loads according to Figure 4 Loads according to Figure 5
Tension - ǪNn Shear - ǪVn Tension - ǪNn Shear - ǪVn

ƒ'c = 3,000 psi 
(20.7 MPa) 

lb (kN)

ƒ'c = 4,000 psi 
(27.6 MPa) 

lb (kN)

ƒ'c = 3,000 psi 
(20.7 MPa) 

lb (kN)

ƒ'c = 4,000 psi 
(27.6 MPa) 

lb (kN)

ƒ'c = 3,000 psi 
(20.7 MPa) 

lb (kN)

ƒ'c = 4,000 psi 
(27.6 MPa) 

lb (kN)

ƒ'c = 3,000 psi 
(20.7 MPa) 

lb (kN)

ƒ'c = 4,000 psi 
(27.6 MPa) 

lb (kN)

3/8

1-1/2 1-13/16 750 865 1,135 1,135 705 815 1,200 1,200
(38) (46) (3.3) (3.8) (5.0) (5.0) (3.1) (3.6) (5.3) (5.3)
2 2-5/16 1,305 1,505 1,385 1,385 1,200 1,385 1,850 1,850

(51) (59) (5.8) (6.7) (6.2) (6.2) (5.3) (6.2) (8.2) (8.2)
2-3/4 2-5/16 1,995 2,305 1,765 1,765

n/a n/a n/a n/a
(70) (59) (8.9) (10.3) (7.9) (7.9)

1/2

2 2-3/8 1,305 1,505 1,690 1,690 1,210 1,395 1,680 1,680
(51) (60) (5.8) (6.7) (7.5) (7.5) (5.4) (6.2) (7.5) (7.5)

3-1/4 3-5/8 2,400 2,770 2,640 2,640 2,195 2,535 2,565 2,565
(83) (92) (10.7) (12.3) (11.7) (11.7) (9.8) (11.3) (11.4) (11.4)

5/8

3-1/8 3-9/16 1,835 2,120 2,990 2,990 2,640 3,050 3,060 3,060
(79) (90) (8.2) (9.4) (13.3) (13.3) (11.7) (13.6) (13.6) (13.6)
4 4-7/16 3,385 3,910 3,650 3,650

n/a n/a n/a n/a
(102) (113) (15.1) (17.4) (16.2) (16.2)

3/4

3-1/4 3-13/16 2,750 3,175 3,145 3,145
n/a n/a n/a n/a

(83) (97) (12.2) (14.1) (14.0) (14.0)
3-3/4 4-5/16 2,765 3,195 4,025 4,025

n/a n/a n/a n/a
(95) (110) (12.3) (14.2) (17.9) (17.9)

Table 28 - Hilti KWIK Bolt TZ carbon steel design strength in the soffit of cracked lightweight concrete  
over metal deck1,2,3,4,5,6,7

Nominal 
anchor 

diameter 
in.

Effective 
embed. 
depth 

in. (mm)

Nominal 
embed. 
depth 

in. (mm)

Loads according to Figure 4 Loads according to Figure 5
Tension - ǪNn Shear - ǪVn Tension - ǪNn Shear - ǪVn

ƒ'c = 3,000 psi 
(20.7 MPa) 

lb (kN)

ƒ'c = 4,000 psi 
(27.6 MPa) 

lb (kN)

ƒ'c = 3,000 psi 
(20.7 MPa) 

lb (kN)

ƒ'c = 4,000 psi 
(27.6 MPa) 

lb (kN)

ƒ'c = 3,000 psi 
(20.7 MPa) 

lb (kN)

ƒ'c = 4,000 psi 
(27.6 MPa) 

lb (kN)

ƒ'c = 3,000 psi 
(20.7 MPa) 

lb (kN)

ƒ'c = 4,000 psi 
(27.6 MPa) 

lb (kN)

3/8

1-1/2 1-13/16 630 725 1,135 1,135 595 685 1,200 1,200
(38) (46) (2.8) (3.2) (5.0) (5.0) (2.6) (3.0) (5.3) (5.3)
2 2-5/16 925 1,070 1,385 1,385 1,080 1,245 1,850 1,850

(51) (59) (4.1) (4.8) (6.2) (6.2) (4.8) (5.5) (8.2) (8.2)
2-3/4 2-5/16 1,535 1,770 1,495 1,495

n/a n/a n/a n/a
(70) (59) (6.8) (7.9) (6.7) (6.7)

1/2

2 2-3/8 925 1,070 1,690 1,690 860 995 1,680 1,680
(51) (60) (4.1) (4.8) (7.5) (7.5) (3.8) (4.4) (7.5) (7.5)

3-1/4 3-5/8 1,705 1,970 2,640 2,640 1,955 2,255 2,565 2,565
(83) (92) (7.6) (8.8) (11.7) (11.7) (8.7) (10.0) (11.4) (11.4)

5/8

3-1/8 3-9/16 1,300 1,500 2,990 2,990 1,875 2,165 3,060 3,060
(79) (90) (5.8) (6.7) (13.3) (13.3) (8.3) (9.6) (13.6) (13.6)
4 4-7/16 2,520 2,910 3,650 3,650

n/a n/a n/a n/a
(102) (113) (11.2) (12.9) (16.2) (16.2)

3/4

3-1/4 3-13/16 1,950 2,250 3,145 3,145
n/a n/a n/a n/a

(83) (97) (8.7) (10.0) (14.0) (14.0)
3-3/4 4-5/16 2,060 2,380 4,025 4,025

n/a n/a n/a n/a
(95) (110) (9.2) (10.6) (17.9) (17.9)

1 See section 3.1.8 to convert design strength value to ASD value.
2 Linear interpolation between embedment depths and concrete compressive strengths is not permitted.
3 Tabular value is for one anchor per Ցute. Minimum spacing along the length of the Ցute is 3 x hef (effective embedment).
4 Tabular value is for lightweight concrete and no additional reduction factor is needed.
5 No additional reduction factors for spacing or edge distance need to be applied.
6 Comparison to steel values in table 4 is not required.  Values in tables 28 and 29 control.
7 Tabular values are for static loads only. Seismic design is not permitted for uncracked concrete. For seismic tension loads, multiply cracked concrete tabular 

values in tension only by ƈN,seis = 0.75. 
See section 3.1.8 for additional information on seismic applications.

8 For the following anchor sizes, an additional factor must be applied to the cracked concrete tabular values for seismic shear conditions:
 3/8-in diameter with 1-1/2� effective embedment - ƈv,seis = 0.77, 3/8-inch diameter with 2� and 2-3/4� effective embedment - ƈv,seis = 0.63 

5/8-inch diameter - ƈv,seis = 0.94 
3/4-inch diameter with 3-1/4� effective embedment - ƈv,seis = 0.80, 3/4-inch diameter - ƈv,seis = 0.86
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3.3.5

Table 29 - Hilti KWIK Bolt TZ carbon steel design strength in the top of uncracked concrete  
over metal deck1,2,3,4,5

Nominal 
anchor 

diameter 
in.

Effective 
embed. 
in. (mm)

Nominal 
embed. 
in. (mm)

Tension - ǪNn Shear - ǪVn

ƒ'c = 3,000 psi 
lb (kN)

ƒ'c = 4,000 psi 
lb (kN)

ƒ'c = 3,000 psi 
lb (kN)

ƒ'c = 4,000 psi 
lb (kN)

3/8

1-1/2 1-13/16 1,300 1,500 1,690 1,950
(38) (46) (5.8) (6.7) (7.5) (8.7)
2 2-5/16 1,790 2,070 2,605 3,005

(51) (59) (8.0) (9.2) (11.6) (13.4)

1/2
2 2-3/8 2,415 2,790 2,605 3,005

(51) (60) (10.7) (12.4) (11.6) (13.4)

Figure 6 - Installation of the Hilti KWIK Bolt TZ on the top of sand-lightweight concrete over metal deck floor  
and roof assemblies

Table 30 - Hilti KWIK Bolt TZ carbon steel design strength in the top of cracked concrete  
over metal deck1,2,3,4,5

Nominal 
anchor 

diameter 
in.

Effective 
embed. 
in. (mm)

Nominal 
embed. 
in. (mm)

Tension - ǪNn Shear - ǪVn

ƒ'c = 3,000 psi 
lb (kN)

ƒ'c = 4,000 psi 
lb (kN)

ƒ'c = 3,000 psi 
lb (kN)

ƒ'c = 4,000 psi 
lb (kN)

3/8

1-1/2 1-13/16 940 1,085 1,195 1,385
(38) (46) (4.2) (4.8) (5.3) (6.2)
2 2-5/16 1,615 1,865 1,845 2,130

(51) (59) (7.2) (8.3) (8.2) (9.5)

1/2
2 2-3/8 1,710 1,975 1,845 2,130

(51) (60) (7.6) (8.8) (8.2) (9.5)
1 See section 3.1.8 to convert design strength value to ASD value.
2 Linear interpolation between embedment depths and concrete compressive strengths is not permitted.
3 Apply spacing, edge distance, and concrete thickness factors in tables 31 and 32 as necessary. Compare to the steel values  

in table 4. The lesser of the values is to be used for the design.
4 Tabular values are for normal weight concrete only. For lightweight concrete multiply design strength by ƒa as follows:
 for sand-lightweight, ƒa = 0.68� for all-lightweight, ƒa = 0.60
5 Tabular values are for static loads only. Seismic design is not permitted for uncracked concrete. For seismic tension loads, 

multiply cracked concrete tabular values in tension only by ƈN,seis = 0.75. 
No reduction needed for seismic shear. See section 3.1.8 for additional information on seismic applications.

RSN: 1698507 
Permit # 2023-2296469-CT 

Sheet 49 of 60



304 Anchor Fastening Technical Guide Edition 19 | 3.0 ANCHORING SYSTEMS | 3.3.5 KWIK BOLT TZ EXPANSION ANCHOR
Hilti, Inc. (U.S.) 1-800-879-8000 | en español 1-800-879-5000 | www.hilti.com | Hilti (Canada) Corporation | www.hilti.com | 1-800-363-4458

Table 31 - Load adjustment factors for carbon steel Hilti KWIK Bolt TZ in the top of uncracked concrete over metal deck1,2

3/8-in. and 1/2-in.
KB-TZ CS

uncracked concrete
over metal deck

Spacing factor 
in tension

ƒAN

Edge distance 
factor in tension

ƒRN

Spacing factor 
in shear3

ƒAV

Edge distance in shear
Conc. thickness factor 

in shear4

ƒHV

toward edge ܕ
ƒRV

II to and away 
from edge

ƒRV

Anchor 
diameter da

in.  3/8  3/8  1/2  3/8  3/8  1/2  3/8  3/8  1/2  3/8  3/8  1/2  3/8  3/8  1/2  3/8  3/8  1/2
(mm) (9.5) (9.5) (12.7) (9.5) (9.5) (12.7) (9.5) (9.5) (12.7) (9.5) (9.5) (12.7) (9.5) (9.5) (12.7) (9.5) (9.5) (12.7)

Effective 
embed. hef

in. 1-1/2 2 2 1-1/2 2 2 1-1/2 2 2 1-1/2 2 2 1-1/2 2 2 1-1/2 2 2
(mm) (38) (51) (51) (38) (51) (51) (38) (51) (51) (38) (51) (51) (38) (51) (51) (38) (51) (51)

Nominal 
embed. hnom

in. 1-13/16 2-5/16 2-3/8 1-13/16 2-5/16 2-3/8 1-13/16 2-5/16 2-3/8 1-13/16 2-5/16 2-3/8 1-13/16 2-5/16 2-3/8 1-13/16 2-5/16 2-3/8 
(mm) (46) (59) (60) (46) (59) (60) (46) (59) (60) (46) (59) (60) (46) (59) (60) (46) (59) (60)

Sp
ac

in
g 

(s)
/e

dg
e 

di
st

an
ce

 (c
a)/

co
nc

re
te

th
ick

ne
ss

 (h
) -

 in
. (

m
m

)

2-1/4 (57) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 0.500 n/a n/a
3 (76) n/a n/a n/a n/a 0.33 n/a n/a n/a n/a n/a 0.33 n/a n/a 0.33 n/a 0.58 n/a n/a

3-1/4 (83) n/a n/a n/a n/a 0.36 n/a n/a n/a n/a n/a 0.36 n/a n/a 0.36 n/a 0.60 0.73 0.76
3-1/2 (89) n/a n/a n/a n/a 0.39 n/a n/a n/a n/a n/a 0.39 n/a n/a 0.39 n/a 0.62 0.76 0.78

4 (102) n/a 0.83 n/a n/a 0.44 n/a n/a 0.67 n/a n/a 0.44 n/a n/a 0.44 n/a 0.67 0.81 0.84
4-1/2 (114) n/a 0.88 n/a n/a 0.50 0.50 n/a 0.67 n/a n/a 0.50 0.50 n/a 0.50 0.50

5 (127) n/a 0.92 n/a n/a 0.56 0.56 n/a 0.71 n/a n/a 0.56 0.56 n/a 0.56 0.56
5-1/2 (140) n/a 0.96 n/a n/a 0.61 0.61 n/a 0.73 n/a n/a 0.61 0.61 n/a 0.61 0.61

6 (152) n/a 1.00 n/a n/a 0.67 0.67 n/a 0.75 n/a n/a 0.67 0.67 n/a 0.67 0.67
6-1/2 (165) n/a 1.00 n/a 0.72 0.72 n/a 0.77 0.79 n/a 0.72 0.72 n/a 0.72 0.72

7 (178) n/a n/a 0.78 0.78 n/a 0.79 0.81 n/a 0.78 0.78 n/a 0.78 0.78
8 (203) 1.00 n/a 0.89 0.89 0.72 0.83 0.85 n/a 0.89 0.89 n/a 0.89 0.89
9 (229) n/a 1.00 1.00 0.75 0.87 0.89 n/a 1.00 1.00 n/a 1.00 1.00

10 (254) n/a 0.78 0.91 0.94 n/a n/a
11 (279) n/a 0.81 0.96 0.98 n/a n/a
12 (305) n/a 0.83 1.00 1.00 n/a n/a
13 (330) n/a 0.86 n/a n/a
16 (406) 1.00 0.94 1.00 1.00

Table 32 - Load adjustment factors for carbon steel Hilti KWIK Bolt TZ in the top of cracked concrete over metal deck1,2

3/8-in. and 1/2-in.
KB-TZ CS

cracked concrete
over metal deck

Spacing factor 
in tension

ƒAN

Edge distance 
factor in tension

ƒRN

Spacing factor 
in shear3

ƒAV

Edge distance in shear
Conc. thickness factor 

in shear4

ƒHV

toward edge ܕ
ƒRV

II to and away 
from edge

ƒRV

Anchor 
diameter da

in.  3/8  3/8  1/2  3/8  3/8  1/2  3/8  3/8  1/2  3/8  3/8  1/2  3/8  3/8  1/2  3/8  3/8  1/2
(mm) (9.5) (9.5) (12.7) (9.5) (9.5) (12.7) (9.5) (9.5) (12.7) (9.5) (9.5) (12.7) (9.5) (9.5) (12.7) (9.5) (9.5) (12.7)

Effective 
embed. hef

in. 1-1/2 2 2 1-1/2 2 2 1-1/2 2 2 1-1/2 2 2 1-1/2 2 2 1-1/2 2 2
(mm) (38) (51) (51) (38) (51) (51) (38) (51) (51) (38) (51) (51) (38) (51) (51) (38) (51) (51)

Nominal 
embed. hnom

in. 1-13/16 2-5/16 2-3/8 1-13/16 2-5/16 2-3/8 1-13/16 2-5/16 2-3/8 1-13/16 2-5/16 2-3/8 1-13/16 2-5/16 2-3/8 1-13/16 2-5/16 2-3/8 
(mm) (46) (59) (60) (46) (59) (60) (46) (59) (60) (46) (59) (60) (46) (59) (60) (46) (59) (60)

Sp
ac

in
g 

(s)
/e

dg
e 

di
st

an
ce

 (c
a)/

co
nc

re
te

th
ick

ne
ss

 (h
) -

 in
. (

m
m

)

2-1/4 (57) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 0.693 n/a n/a
3 (76) n/a n/a n/a n/a 1.00 n/a n/a n/a n/a n/a 0.65 n/a n/a 1.00 n/a 0.80 n/a n/a

3-1/4 (83) n/a n/a n/a n/a n/a n/a n/a n/a n/a 0.73 n/a n/a n/a 0.83 0.74 0.76
3-1/2 (89) n/a n/a n/a n/a n/a n/a n/a n/a n/a 0.82 n/a n/a n/a 0.86 0.76 0.79

4 (102) n/a 0.83 n/a n/a n/a n/a 0.67 n/a n/a 1.00 n/a n/a n/a 0.92 0.82 0.84
4-1/2 (114) n/a 0.88 n/a n/a 1.00 n/a 0.69 n/a n/a 1.00 n/a 1.00

5 (127) n/a 0.92 n/a n/a n/a 0.71 n/a n/a n/a
5-1/2 (140) n/a 0.96 n/a n/a n/a 0.73 n/a n/a n/a

6 (152) n/a 1.00 n/a n/a n/a 0.75 n/a n/a n/a
6-1/2 (165) n/a 1.00 n/a n/a 0.77 0.79 n/a n/a

7 (178) n/a n/a n/a 0.79 0.81 n/a n/a
8 (203) n/a n/a 0.93 0.83 0.85 n/a n/a
9 (229) 1.00 n/a 0.98 0.87 0.90 n/a n/a

10 (254) n/a 1.00 0.92 0.94 n/a n/a
11 (279) n/a 0.96 0.98 n/a n/a
12 (305) n/a 1.00 1.00 n/a n/a
13 (330) n/a n/a n/a
16 (406) 1.00 1.00 1.00

1 Linear interpolation not permitted.
2 When combining multiple load adjustment factors (e.g. for a 4 anchor pattern in a corner with thin concrete member) the design can become very conservative. 

To optimize the design, use Hilti PROFIS Anchor Design software or perform anchor calculation using design equations from ACI 318-14 Chapter 17.
3 Spacing factor reduction in shear, ƒAV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒAV = ƒAN.
4 Concrete thickness reduction factor in shear, ƒHV, assumes an inՑuence of a nearby edge. If no edge exists, then ƒHV = 1.0.

 - For concrete thickness greater than or equal to 4-inches, the anchor can be designed using either table 2 or table 3 of this section.
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3.3.5

DESIGN INFORMATION IN CONCRETE PER CSA A23.3
Limit State Design of anchors is described in the provisions of CSA A23.3-14 Annex D for post-installed anchors tested and 
assessed in accordance with ACI 355.2 for mechanical anchors and ACI 355.4 for adhesive anchors.  This section contains the 
Limit State Design tables with unfactored characteristic loads that are based on the published loads in ICC Evaluation Services 
ESL-1067. These tables are followed by factored resistance tables.  The factored resistance tables have characteristic design 
loads that are prefactored by the applicable reduction factors for a single anchor with no anchor-to-anchor spacing or edge 
distance adjustments for the convenience of the user of this document. All the figures in the previous ACI 318-14 Chapter 17 
design section are applicable to Limit State Design and the tables will reference these figures.

For a detailed explanation of the tables developed in accordance with CSA A23.3-14 Annex D, refer to Section 3.1.8. Technical 
assistance is available by contacting Hilti Canada at (800) 363-4458 or at www.hilti.com.

Table 34 - Steel resistance for Hilti KWIK Bolt TZ stainless steel anchors1,2 
Nominal 
anchor 

diameter 
in.

Tensile Nsar
3

lb (kN)
Shear Vsar

4

lb (kN)
Seismic Shear Vsar,eq

5

lb (kN)

3/8
4,060 3,010 1,800
(18.1) (13.4) (8.0)

1/2
7,890 4,385 4,385
(35.1) (19.5) (19.5)

5/8
12,680 6,290 5,960
(56.4) (28.0) (26.5)

3/4
16,355 10,015 8,215
(72.8) (44.5) (36.5)

1 See section 3.1.8 to convert factored resistance value to ASD value.
2 Hilti KWIK Bolt TZ stainless steel anchors are to be considered ductile steel elements.
3 Tensile Nsar = Ase,N Ǫs futa R as noted in CSA A23.3-14, Annex D.
4 Shear determined by static shear tests with Vsar < Ase,V Ǫs 0.6 futa R as noted in CSA A23.3-14, Annex D.
5 Seismic shear values determined by seismic shear tests with Vsar,eq < Ase,V Ǫs 0.6 futa R as noted in
 CSA A23.3-14, Annex D. See section 3.1.8 for additional information on seismic applications.

Table 33 - Steel resistance for Hilti KWIK Bolt TZ carbon steel anchors1,2 
Nominal 
anchor 

diameter 
in.

Effective anchor embedment 
in. (mm)

Tensile Nsar
3

lb (kN)
Shear Vsar

4

lb (kN)
Seismic shear Vsar,eq 

5

lb (kN)

 3/8

1-1/2 4,410 1,390 1,390

(38) (19.6) (6.2) (6.2)

2 2-3/4 4,410 2,290 1,440

(51) (70) (19.6) (10.2) (6.4)

1/2
2 3-1/4 7,280 3,505 3,505

(51) (83) (32.4) (15.6) (15.6)

 5/8
3-1/8 4 11,675 5,155 4,845

(79) (102) (51.9) (22.9) (21.6)

3/4
3-1/4 3-3/4 4-3/4 17,080 8,720 7,485

(83) (95) (121) (76.0) (38.8) (33.3)

1 See section 3.1.8 to convert design strength value to ASD value.
2 Hilti KWIK Bolt TZ carbon steel anchors are to be considered ductile steel elements.
3 Tensile Nsar = Ase,N Ǫs futa R as noted in CSA A23.3-14, Annex D.
4 Shear determined by static shear tests with Vsar < Ase,V Ǫs 0.6 futa R as noted in CSA A23.3-14, Annex D.
5 Seismic shear values determined by seismic shear tests with Vsar,eq < Ase,V Ǫs 0.6 futa R as noted in CSA A23.3-14, Annex D.  

See section 3.1.8 for additional information on seismic applications.
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Table 35 - Hilti KWIK Bolt TZ carbon steel design information in accordance with CSA A23.3-141  

Design parameter Symbol Units Nominal anchor diameter Ref
3/8 1/2 5/8 3/4 A23.3-14

Nominal anchor diameter da

in. 0.375 0.5 0.625 0.75
(mm) (9.5) (12.7) (15.9) (19.1)

Effective minimum 
embedment2 hef

in. 1-1/2 2 2-3/4 2 3-1/4 3-1/8 4 3-1/4 3-3/4 4-3/4
(mm) (38) (51) (70) (51) (83) (79) (102) (83) (95) (121)

Min. member thickness3 hmin

in. 3-1/4 4 5 5 4 6 6 8 5 6 8 5-1/2 6 8 8
(mm) (83) (102) (127) (127) (102) (152) (152) (203) (127) (152) (203) (140) (152) (203) (203)

Critical edge distance cac

in. 6 4-3/8 4 4-1/8 5-1/2 4-1/2 7-1/2 6 6-1/2 8-3/4 6-3/4 12 10 8 9
(mm) (152) (111) (102) (105) (140) (114) (191) (152) (165) (222) (171) (305) (254) (203) (229)

Min. edge distance
cmin

in. 8 2-1/2 2-1/2 2-3/4 2-3/8 3-5/8 3-1/4 9-1/2 4-3/4 4-1/8
(mm) (203) (64) (64) (70) (60) (92) (83) (241) (121) (105)

for s >
in. 8 5 5 5-3/4 5-3/4 6-1/8 5-7/8 5 10-1/2 8-7/8

(mm) (203) (127) (127) (146) (146) (156) (149) (127) (267) (225)

Min. anchor spacing
smin

in. 8 2-1/2 2-1/2 2-3/4 2-3/8 3-1/2 3 5 5 4
(mm) (203) (64) (64) (70) (60) (89) (76) (127) (127) (102)

for c >
in. 8 3-5/8 3-5/8 4-1/8 3-1/2 4-3/4 4-1/4 9-1/2 9-1/2 7-3/4

(mm) (203) (92) (92) (105) (89) (121) (108) (241) (241) (197)

Min. hole depth in concrete ho

in. 2 2-5/8 3-3/8 2-5/8 4 3-7/8 4-3/4 4 4-5/8 5-3/4
(mm) (51) (67) (86) (67) (102) (98) (121) (102) (117) (146)

Min. speciՐed yield strength fya

psi 100,000 84,800 84,800 84,800
(N/mm2) (690) (585) (585) (585)

Min. speciՐed ult. strength futa

psi 125,000 106,000 106,000 106,000
(N/mm2) (862) (731) (731) (731)

Effective tensile stress area Ase,N

in2 0.052 0.101 0.162 0.237
(mm2) (33.6) (65.0) (104.6) (152.8)

Steel embed. material 
resistance factor for 
reinforcement

Ǫs - 0.85 8.4.3

Resistance modiՐcation factor 
for tension, steel  
failure modes4

R - 0.80 D.5.3

Resistance modiՐcation factor 
for shear, steel failure modes4 R - 0.75 D.5.3

Factored steel resistance  
in tension Nsar

lb 4,410 7,280 11,675 17,080 D.6.1.2
(kN) (19.7) (32.4) (51.9) (76.0)

Factored steel resistance  
in shear Vsar

lb 1,390 2,290 3,505 5,155 8,720 D.7.1.2
(kN) (6.2) (10.2) (15.6) (22.9) (38.8)

Factored steel resistance  
in shear, seismic Vsar,eq

lb 1,390 1,440 3,505 4,845 7,485
(kN) (6.2) (6.4) (15.6) (21.6) (33.3)

Coeff. for factored concrete 
breakout resistance, 
uncracked concrete

kc,uncr - 10 D.6.2.2

Coeff. for factored concrete 
breakout resistance, cracked 
concrete

kc,cr - 7 D.6.2.2

Modification factor for anchor 
resistance, tension, uncracked 
concrete5

Ɵc,N - 1.0 D.6.2.6

Anchor category - - 2 1 D.5.3 (c )
Concrete material  
resistance factor Ǫc - 0.65 8.4.2

Resistance modiՐcation 
factor for tension and shear, 
concrete failure modes, 
Condition B6

R - 0.85 1.00 D.5.3 (c )

Factored pullout resistance  
in 20 MPa uncracked concrete7 Npr,uncr

lb 1,285 1,765 2,880
N/A

3,855
N/A

6,405
N/A

5,795 7,480
D.6.3.2

(kN) (5.7) (7.8) (12.8) (17.2) (28.5) (25.8) (33.3)
Factored pullout resistance in 
20 MPa cracked concrete7 Npr,cr

lb
N/A

1,590 2,220
N/A

3,450
N/A N/A N/A N/A N/A D.6.3.2

(kN) (7.1) (9.9) (15.3)

1 Design information in this table is taken from ICC-ES ESL-1067, dated September 2016, table 3, and converted for use with CSA A23.3-14 Annex D.
2 See Րgure 1 of this section.
3 For concrete over metal deck applications where the concrete thickness over the top Ցute is less than hmin in this table, see Րgure 6 and tables 43 and 44 of  

this section.
4 The carbon steel KWIK Bolt TZ is considered a ductile steel element as deՐned by CSA A23.3-14 Annex D section D.2.
5 For all design cases, Ɵc,N = 1.0.  The appropriate coefՐcient for breakout resistance for cracked concrete (kc,cr) or uncracked concrete (kc,uncr) must be used.
6 For use with the load combinations of CSA A23.3-14 chapter 8.  Condition B applies where supplementary reinforcement in conformance with CSA A23.3-14 

section D.5.3 is not provided, or where pullout or pryout strength governs.  For cases where the presence of supplementary reinforcement can be veriՐed, the 
resistance modiՐcation factors associated with Condition A may be used.

7 For all design cases, Ɵc,P = 1.0.  NA (not applicable) denotes that this value does not control for design.  See section 4.1.4 of ESL-1067 for additional 
information.
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3.3.5

Table 36 - Hilti KWIK Bolt TZ carbon steel factored resistance with concrete/pullout failure   

in uncracked concrete1,2,3,4.

Nominal 
anchor 

diameter 
in.

Effective 
embed. 
in. (mm)

Nominal 
embed. 
in. (mm)

Tension - Nr Shear - Vr

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 25 MPa 
(3,625 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

ƒ'c = 40 MPa 
(5,800 psi) 

lb (kN)

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 25 MPa 
(3,625 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

ƒ'c = 40 MPa 
(5,800 psi) 

lb (kN)

3/8

1-1/2 1-13/16 1,285 1,435 1,575 1,815 1,300 1,455 1,595 1,840
(38) (46) (5.8) (6.5) (7.0) (8.1) (5.8) (6.5) (7.1) (8.2)
2 2-5/16 1,765 1,970 2,160 2,495 2,380 2,660 2,915 3,365

(51) (59) (7.8) (8.8) (9.6) (11.1) (10.6) (11.8) (13.0) (15.0)
2-3/4 3-1/16 2,880 3,220 3,530 4,075 7,655 8,560 9,375 10,825
(70) (78) (12.8) (14.3) (15.7) (18.1) (34.0) (38.1) (41.7) (48.2)

1/2

2 2-3/8 2,380 2,660 2,915 3,365 2,380 2,660 2,915 3,365
(51) (60) (10.6) (11.8) (13.0) (15.0) (10.6) (11.8) (13.0) (15.0)

3-1/4 3-5/8 3,855 4,310 4,725 5,455 9,885 11,050 12,105 13,975
(83) (92) (17.2) (19.2) (21.0) (24.3) (44.0) (49.2) (53.8) (62.2)

5/8

3-1/8 3-9/16 4,590 5,130 5,620 6,490 9,175 10,260 11,240 12,980
(79) (90) (20.4) (22.8) (25.0) (28.9) (40.8) (45.6) (50.0) (57.7)
4 4-7/16 6,405 7,165 7,845 9,060 13,465 15,055 16,490 19,040

(102) (113) (28.5) (31.9) (34.9) (40.3) (59.9) (67.0) (73.4) (84.7)

3/4

3-1/4 3-13/16 4,940 5,525 6,050 6,990 9,885 11,050 12,105 13,975
(83) (97) (22.0) (24.6) (26.9) (31.1) (44.0) (49.2) (53.8) (62.2)

3-3/4 4-5/16 5,795 6,475 7,095 8,195 12,100 13,530 14,820 17,115
(95) (110) (25.8) (28.8) (31.6) (36.4) (53.8) (60.2) (65.9) (76.1)

4-3/4 5-9/16 7,480 8,360 9,160 10,575 17,395 19,450 21,305 24,600
(121) (141) (33.3) (37.2) (40.7) (47.0) (77.4) (86.5) (94.8) (109.4)

Table 37 - Hilti KWIK Bolt TZ carbon steel factored resistance with concrete/pullout failure   

in cracked concrete1,2,3,4.5

Nominal 
anchor 

diameter 
in.

Effective 
embed. 
in. (mm)

Nominal 
embed. 
in. (mm)

Tension - Nr Shear - Vr

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 25 MPa 
(3,625 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

ƒ'c = 40 MPa 
(5,800 psi) 

lb (kN)

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 25 MPa 
(3,625 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

ƒ'c = 40 MPa 
(5,800 psi) 

lb (kN)

3/8

1-1/2 1-13/16 910 1,020 1,115 1,290 910 1,020 1,115 1,290
(38) (46) (4.1) (4.5) (5.0) (5.7) (4.1) (4.5) (5.0) (5.7)
2 2-5/16 1,590 1,780 1,945 2,250 1,665 1,865 2,040 2,355

(51) (59) (7.1) (7.9) (8.7) (10.0) (7.4) (8.3) (9.1) (10.5)
2-3/4 3-1/16 2,220 2,480 2,720 3,140 5,360 5,990 6,560 7,580
(70) (78) (9.9) (11.0) (12.1) (14.0) (23.8) (26.6) (29.2) (33.7)

1/2

2 2-3/8 1,665 1,865 2,040 2,355 1,665 1,865 2,040 2,355
(51) (60) (7.4) (8.3) (9.1) (10.5) (7.4) (8.3) (9.1) (10.5)

3-1/4 3-5/8 3,450 3,855 4,225 4,875 6,920 7,735 8,475 9,785
(83) (92) (15.3) (17.1) (18.8) (21.7) (30.8) (34.4) (37.7) (43.5)

5/8

3-1/8 3-9/16 3,210 3,590 3,935 4,545 6,425 7,180 7,870 9,085
(79) (90) (14.3) (16.0) (17.5) (20.2) (28.6) (31.9) (35.0) (40.4)
4 4-7/16 4,710 5,270 5,770 6,665 9,425 10,535 11,545 13,330

(102) (113) (21.0) (23.4) (25.7) (29.6) (41.9) (46.9) (51.3) (59.3)

3/4

3-1/4 3-13/16 3,460 3,865 4,235 4,890 6,920 7,735 8,475 9,785
(83) (97) (15.4) (17.2) (18.8) (21.8) (30.8) (34.4) (37.7) (43.5)

3-3/4 4-5/16 4,235 4,735 5,190 5,990 8,470 9,470 10,375 11,980
(95) (110) (18.8) (21.1) (23.1) (26.6) (37.7) (42.1) (46.2) (53.3)

4-3/4 5-9/16 6,090 6,805 7,455 8,610 12,175 13,615 14,915 17,220
(121) (141) (27.1) (30.3) (33.2) (38.3) (54.2) (60.6) (66.3) (76.6)

1 See section 3.1.8 to convert design strength value to ASD value.
2 Linear interpolation between embedment depths and concrete compressive strengths is not permitted.
3 Apply spacing, edge distance, and concrete thickness factors in tables 6 to 13 as necessary.  Compare to the steel values in table 33.   

The lesser of the values is to be used for the design.
4 Tabular values are for normal weight concrete only. For lightweight concrete multiply design strength by ƒa as follows: 

for sand-lightweight, ƒa = 0.68� for all-lightweight, ƒa  = 0.60
5 Tabular values are for static loads only. Seismic design is not permitted for uncracked concrete. For seismic tension loads, multiply cracked concrete tabular val-

ues in tension only by ƈN,seis = 0.75. 
No reduction needed for seismic shear. See section 3.1.8 for additional information on seismic applications.

RSN: 1698507 
Permit # 2023-2296469-CT 

Sheet 53 of 60



308 Anchor Fastening Technical Guide Edition 19 | 3.0 ANCHORING SYSTEMS | 3.3.5 KWIK BOLT TZ EXPANSION ANCHOR
Hilti, Inc. (U.S.) 1-800-879-8000 | en español 1-800-879-5000 | www.hilti.com | Hilti (Canada) Corporation | www.hilti.com | 1-800-363-4458

Table 38 - Hilti KWIK Bolt TZ stainless steel design information in accordance with CSA A23.3-141   

Design parameter Symbol Units Nominal anchor diameter Ref
3/8 1/2 5/8 3/4 A23.3-14

Nominal anchor diameter da

in. 0.375 0.5 0.625 0.75
(mm) (9.5) (12.7) (15.9) (19.1)

Effective minimum 
embedment2 hef

in. 2 2 3-1/4 3-1/8 4 3-3/4 4-3/4
(mm) (51) (51) (83) (79) (102) (95) (121)

Min. concrete thickness hmin

in. 4 5 4 6 6 8 5 6 8 6 8 8
(mm) (102) (127) (102) (152) (152) (203) (127) (152) (203) (152) (203) (203)

Critical edge distance cac

in. 4-3/8 3-7/8 5-1/2 4-1/2 7-1/2 6 6-1/2 8-3/4 6-3/4 10 8 9
(mm) (111) (98) (140) (114) (191) (152) (165) (222) (171) (254) (203) (229)

Min. edge distance
cmin

in. 2-1/2 2-7/8 2-1/8 3-1/4 2-3/8 4-1/4 4
(mm) (64) (73) (54) (83) (60) (108) (102)

for s >
in. 5 5-3/4 5-1/4 5-1/2 5-1/2 10 8-1/2

(mm) (127) (146) (133) (140) (140) (254) (216)

Min. anchor spacing
smin

in. 2-1/4 2-7/8 2 2-3/4 2-3/8 5 4
(mm) (57) (73) (51) (70) (60) (127) (102)

for c >
in. 3-1/2 4-1/2 3-1/4 4-1/8 4-1/4 9-1/2 7

(mm) (89) (114) (83) (105) (108) (241) (178)

Min. hole depth in concrete ho

in. 2-5/8 2-5/8 4 3-3/4 4-3/4 4-1/2 5-3/4
(mm) (67) (67) (102) (98) (121) (117) (146)

Min. speciՐed yield strength fya

psi 92,000 92,000 92,000 76,125
(N/mm2) (634) (634) (634) (525)

Min. speciՐed ult. strength futa

psi 115,000 115,000 115,000 101,500
(N/mm2) (793) (793) (793) (700)

Effective tensile stress area Ase,N

in2 0.052 0.101 0.162 0.237
(mm2) (33.6) (65.0) (104.6) (152.8)

Steel embed. material resistance factor 
for reinforcement Ǫs - 0.85 8.4.3

Resistance modiՐcation factor for tension, 
steel failure modes3 R - 0.80 D.5.3

Resistance modiՐcation factor for shear, 
steel failure modes3 R - 0.75 D.5.3

Factored steel resistance  
in tension Nsar

lb 4,060 7,890 12,680 16,355 D.6.1.2
(kN) (18.1) (35.1) (56.4) (72.8)

Factored steel resistance  
in shear Vsar

lb 3,010 4,385 6,290 10,015 D.7.1.2
(kN) (13.4) (19.5) (28.0) (44.5)

Factored steel resistance  
in shear, seismic Vsar,eq

lb 1,800 4,385 5,960 8,215
(kN) (8.0) (19.5) (26.5) (36.5)

Coeff. for factored concrete breakout 
resistance, uncracked concrete kc,uncr - 10 D.6.2.2

Coeff. for factored concrete breakout 
resistance, cracked concrete kc,cr - 7 10 7 7 10 7 D.6.2.2

Modification factor for anchor resistance, 
tension, uncracked concrete4 Ɵc,N - 1.0 D.6.2.6

Anchor category - - 1 2 1 1 1 1 D.5.3 (c )
Concrete material resistance factor Ǫc - 0.65 8.4.2
Resistance modiՐcation factor for tension 
and shear, concrete failure modes,  
Condition B5

R - 1.00 0.85 1.00 1.00 1.00 1.00 D.5.3 (c )

Factored pullout resistance  
in 20 MPa uncracked concrete6 Npr,uncr

lb 1,840
N/A

4,030
N/A N/A

8,440
D.6.3.2

(kN) (8.2) (17.9) (37.5)
Factored pullout resistance in 20 MPa 
cracked concrete6 Npr,cr

lb 1,635 1,885
NA NA

4,095 5,685
NA D.6.3.2

(kN) (7.3) (8.4) (18.2) (25.3)
Factored seismic pullout resistance in 20 
MPa cracked concrete6 Npr,eq

lb 1,635 1,635
NA NA

4,095 5,685
NA D.6.3.2

(kN) (7.3) (7.3) (18.2) (25.3)

1 Design information in this table is taken from ICC ES ESL-1067, dated September 2016, table 4, and converted for use with CSA A23.3-14 Annex D.
2 See Րgure 1 of this section.
3 The stainless steel KWIK Bolt TZ is considered a ductile steel element as deՐned by CSA A23.3-14 Annex D section D.2.
4 For all design cases, Ɵc,N = 1.0.  The appropriate coefՐcient for breakout resistance for cracked concrete (kc,cr) or uncracked concrete (kc,uncr) must be used.
5 For use with the load combinations of CSA A23.3-14 chapter 8.  Condition B applies where supplementary reinforcement in conformance with CSA A23.3-14 

section D.5.3 is not provided, or where pullout or pryout strength governs.  For cases where the presence of supplementary reinforcement can be veriՐed,  
the resistance modiՐcation factors associated with Condition A may be used.

6 For all design cases, Ɵc,P = 1.0.  NA (not applicable) denotes that this value does not control for design.  See section 4.1.4 of ES-1067 for additional information.
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3.3.5

Table 39 - Hilti KWIK Bolt TZ stainless steel factored resistance with concrete/pullout failure  
in uncracked concrete1,2,3,4,5

Nominal 
anchor 

diameter 
in.

Effective 
embed. 
in. (mm)

Nominal 
embed. 
in. (mm)

Tension - Nr Shear - Vr

ƒ'c = 20 MPa 
(2,900psi) 

lb (kN)

ƒ'c = 25 MPa 
(3,625 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

ƒ'c = 40 MPa 
(5,800 psi) 

lb (kN)

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 25 MPa 
(3,625 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

ƒ'c = 40 MPa 
(5,800 psi) 

lb (kN)

3/8
2 2-5/16 1,840 2,060 2,255 2,605 2,380 2,660 2,915 3,365

(51) (59) (8.2) (9.2) (10.0) (11.6) (10.6) (11.8) (13.0) (15.0)

1/2

2 2 3/8 2,025 2,260 2,480 2,860 2,025 2,260 2,480 2,860

(51) (60) (9.0) (10.1) (11.0) (12.7) (9.0) (10.1) (11.0) (12.7)

3-1/4 3 5/8 4,030 4,505 4,935 5,700 9,885 11,050 12,105 13,975

(83) (92) (17.9) (20.0) (22.0) (25.4) (44.0) (49.2) (53.8) (62.2)

5/8

3-1/8 3-9/16 4,590 5,130 5,620 6,490 9,175 10,260 11,240 12,980

(79) (90) (20.4) (22.8) (25.0) (28.9) (40.8) (45.6) (50.0) (57.7)

4 4-7/16 6,730 7,525 8,245 9,520 13,465 15,055 16,490 19,040

(102) (113) (29.9) (33.5) (36.7) (42.3) (59.9) (67.0) (73.4) (84.7)

3/4

3-3/4 4-5/16 6,050 6,765 7,410 8,555 12,100 13,530 14,820 17,115

(95) (110) (26.9) (30.1) (33.0) (38.1) (53.8) (60.2) (65.9) (76.1)

4-3/4 5-9/16 8,440 9,435 10,335 11,935 17,395 19,450 21,305 24,600

(121) (141) (37.5) (42.0) (46.0) (53.1) (77.4) (86.5) (94.8) (109.4)

Table 40 - Hilti KWIK Bolt TZ stainless steel factored resistance with concrete/pullout failure in cracked concrete1,2,3,4,5  

Nominal 
anchor 

diameter 
in.

Effective 
embed. 
in. (mm)

Nominal 
embed. 
in. (mm)

Tension - Nr Shear - Vr

ƒ'c = 20 MPa 
(2,900psi) 

lb (kN)

ƒ'c = 25 MPa 
(3,625 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

ƒ'c = 40 MPa 
(5,800 psi) 

lb (kN)

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 25 MPa 
(3,625 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

ƒ'c = 40 MPa 
(5,800 psi) 

lb (kN)

3/8
2 2-5/16 1,635 1,830 2,005 2,315 1,665 1,865 2,040 2,355

(51) (59) (7.3) (8.1) (8.9) (10.3) (7.4) (8.3) (9.1) (10.5)

1/2

2 2 3/8 1,885 2,110 2,310 2,670 2,025 2,260 2,480 2,860

(51) (60) (8.4) (9.4) (10.3) (11.9) (9.0) (10.1) (11.0) (12.7)

3-1/4 3 5/8 3,460 3,865 4,235 4,890 6,920 7,735 8,475 9,785

(83) (92) (15.4) (17.2) (18.8) (21.8) (30.8) (34.4) (37.7) (43.5)

5/8

3-1/8 3-9/16 3,210 3,590 3,935 4,545 6,425 7,180 7,870 9,085

(79) (90) (14.3) (16.0) (17.5) (20.2) (28.6) (31.9) (35.0) (40.4)

4 4-7/16 4,095 4,575 5,015 5,790 9,425 10,535 11,545 13,330

(102) (113) (18.2) (20.4) (22.3) (25.7) (41.9) (46.9) (51.3) (59.3)

3/4

3-3/4 4-5/16 5,685 6,355 6,960 8,035 12,100 13,530 14,820 17,115

(95) (110) (25.3) (28.3) (31.0) (35.8) (53.8) (60.2) (65.9) (76.1)

4-3/4 5-9/16 6,090 6,805 7,455 8,610 12,175 13,615 14,915 17,220

(121) (141) (27.1) (30.3) (33.2) (38.3) (54.2) (60.6) (66.3) (76.6)

1 See section 3.1.8 to convert design strength value to ASD value.
2 Linear interpolation between embedment depths and concrete compressive strengths is not permitted.
3 Apply spacing, edge distance, and concrete thickness factors in tables 19 to 26 as necessary.  Compare to the steel values in table 34.   

The lesser of the values is to be used for the design.
4 Tabular values are for normal weight concrete only. For lightweight concrete multiply design strength by ƒa as follows: 

for sand-lightweight, ƒa = 0.68� for all-lightweight, ƒa  = 0.60
5 Tabular values are for static loads only. Seismic design is not permitted for uncracked concrete. For seismic loads, multiply cracked concrete tabular values in 

tension only by ƈN,seis = 0.75. 
For the 1/2-inch diameter by 2-inch effective embedment anchor, ƈN,seis = 0.65. 
No reduction needed for seismic shear. See section 3.1.8 for additional information on seismic applications.
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Table 41 - Hilti KWIK Bolt TZ carbon steel factored resistance in the soffit of uncracked lightweight concrete   

over metal deck1,2,3,4,5,6,7

Nominal 
anchor 

diameter 
in.

Effective 
embedment 

in. (mm)

Nominal 
embedment 

in. (mm)

Loads according to Figure 4 Loads according to Figure 5
Tension - Nr Shear - Vr Tension - Nr Shear - Vr

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

3/8

1-1/2 1-13/16 740 910 1,115 700 855 1,175
(38) (46) (3.3) (4.0) (5.0) (3.1) (3.8) (5.2)
2    2-5/16 1,285 1,575 1,360 1,180 1,445 1,815

(51) (59) (5.7) (7.0) (6.0) (5.2) (6.4) (8.1)
2-3/4 3-1/16 1,965 2,405 1,730

n/a n/a n/a
(70) (78) (8.7) (10.7) (7.7)

1/2

2    2-3/8 1,285 1,575 1,655 1,190 1,460 1,650
(51) (60) (5.7) (7.0) (7.4) (5.3) (6.5) (7.3)

3-1/4 3-5/8 2,360 2,890 2,590 2,155 2,640 2,515
(83) (92) (10.5) (12.9) (11.5) (9.6) (11.7) (11.2)

5/8

3-1/8 3-9/16 1,805 2,210 2,935 2,600 3,180 3,000
(79) (90) (8.0) (9.8) (13.1) (11.6) (14.1) (13.3)
4    4-7/16 3,330 4,080 3,580

n/a n/a n/a
(102) (113) (14.8) (18.1) (15.9)

3/4

3-1/4 3-13/16 2,705 3,315 3,085
n/a n/a n/a

(83) (97) (12.0) (14.7) (13.7)
3-3/4 4-5/16 2,720 3,330 3,945

n/a n/a n/a
(95) (110) (12.1) (14.8) (17.5)

Table 42 - Hilti KWIK Bolt TZ carbon steel factored resistance in the soffit of cracked lightweight concrete   
over metal deck1,2,3,4,5,6,7

Nominal 
anchor 

diameter 
in.

Effective 
embedment 

in. (mm)

Nominal 
embedment 

in. (mm)

Loads according to Figure 4 Loads according to Figure 5
Tension - Nr Shear - Vr Tension - Nr Shear - Vr

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

  3/8 

1-1/2 1-13/16 625 765 1,115 585 720 1,175
(38) (46) (2.8) (3.4) (5.0) (2.6) (3.2) (5.2)
2    2-5/16 935 1,145 1,3608 1,060 1,300 1,8158

(51) (59) (4.2) (5.1) (6.0) (4.7) (5.8) (8.1)
2-3/4 3-1/16 1,585 1,940 1,730

n/a n/a n/a
(70) (78) (7.1) (8.6) (7.7)

  1/2 

2    2-3/8 935 1,145 1,910 845 1,035 1,650
(51) (60) (4.2) (5.1) (8.5) (3.8) (4.6) (7.3)

3-1/4 3-5/8 1,675 2,050 3,150 1,920 2,350 2,515
(83) (92) (7.5) (9.1) (14.0) (8.5) (10.5) (11.2)

  5/8 

3-1/8 3-9/16 1,280 1,565 2,9358 1,845 2,260 3,0008

(79) (90) (5.7) (7.0) (13.1) (8.2) (10.1) (13.3)
4    4-7/16 2,970 3,635 3,8508

n/a n/a n/a
(102) (113) (13.2) (16.2) (17.1)

  3/4 

3-1/4 3-13/16 1,920 2,350 3,0858

n/a n/a n/a
(83) (97) (8.5) (10.5) (13.7)

3-3/4 4-5/16 2,025 2,480 3,9458

n/a n/a n/a
(95) (110) (9.0) (11.0) (17.5)

1 See section 3.1.8 to convert design strength value to ASD value.
2 Linear interpolation between embedment depths and concrete compressive strengths is not permitted.
3 Tabular value is for one anchor per Ցute. Minimum spacing along the length of the Ցute is 3 x hef (effective embedment).
4 Tabular values are lightweight concrete and no additional reduction factor is needed.
5 No additional reduction factors for spacing or edge distance need to be applied.
6 Comparison to steel values in table 4 is not required.  Values in tables 27 and 28 control.
7 Tabular values are for static loads only. Seismic design is not permitted for uncracked concrete. For seismic tension loads, multiply cracked concrete tabular 

values in tension only by ƈN,seis = 0.75. 
See section 3.1.8 for additional information on seismic applications.

8 For the following anchor sizes, an additional factor for seismic shear must be applied to the cracked concrete tabular values for seismic shear conditions:
 3/8-in diameter with 1-1/2� effective embedment - ƈv,seis = 0.77, 3/8-inch diameter with 2� and 2 3/4� effective embedment - ƈv,seis = 0.63
 5/8-inch diameter - ƈv,seis = 0.94 
 3/4-inch diameter with 3-1/4� effective embedment - ƈv,seis = 0.80, 3/4-inch diameter with 3-3/4� effective embedment - ƈv,seis = 0.86
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3.3.5

Table 43 - Hilti KWIK Bolt TZ carbon steel factored resistance in the top of uncracked   
concrete over metal deck1,2,3,4,5

Nominal 
anchor 

diameter 
in.

Effective 
embedment 

in. (mm)

Nominal 
embedment 

in. (mm)

Tension - Nr Shear - Vr

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

3/8

1-1/2 1-13/16 1,285 1,575 1,300 1,595
(38) (46) (5.7) (7.0) (5.8) (7.1)
2 2-5/16 1,765 2,160 2,380 2,915

(51) (59) (7.9) (9.6) (10.6) (13.0)

1/2
2 2-3/8 2,380 2,915 2,380 2,915

(51) (60) (10.6) (13.0) (10.6) (13.0)

Table 44 - Hilti KWIK Bolt TZ carbon steel factored resistance in the top of cracked   
concrete over metal deck1,2,3,4,5

Nominal 
anchor 

diameter 
in.

Effective 
embedment 

in. (mm)

Nominal 
embedment 

in. (mm)

Tension - Nr Shear - Vr

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

ƒ'c = 20 MPa 
(2,900 psi) 

lb (kN)

ƒ'c = 30 MPa 
(4,350 psi) 

lb (kN)

3/8

1-1/2 1-13/16 910 1,115 910 1,115
(38) (46) (4.0) (5.0) (4.0) (5.0)
2 2-5/16 1,590 1,945 1,665 2,040

(51) (59) (7.1) (8.7) (7.4) (9.1)

1/2
2 2-3/8 1,665 2,040 1,665 2,040

(51) (60) (7.4) (9.1) (7.4) (9.1)
1 See section 3.1.8 to convert design strength value to ASD value.
2 Linear interpolation between embedment depths and concrete compressive strengths is not permitted.
3 Apply spacing, edge distance, and concrete thickness factors in tables 19 to 26 as necessary.  Compare to the steel values in 

table 33. The lesser of the values is to be used for the design.
4 Tabular values are for normal weight concrete only. For lightweight concrete multiply design strength by ƒa  

as follows: for sand-lightweight, ƒa = 0.68� for all-lightweight, ƒa  = 0.60
5 Tabular values are for static loads only. Seismic design is not permitted for uncracked concrete. For seismic tension loads, mul-

tiply cracked concrete tabular values in tension only by ƈN,seis = 0.75. 
No reduction needed for seismic shear. See section 3.1.8 for additional information on seismic applications.
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Table 45 – Allowable tensile loads for carbon steel and stainless steel Hilti KB-TZ anchors in the face of grout-filled   
concrete masonry walls1,3,4,5,6

Nominal 
anchor 

diameter 
in.

Nominal 
embedment

Allowable 
tensile capacity 

at 
scr and ccr

Spacing Edge distance
Critical 

spacing, 
scr

Minimum 
spacing, 

smin
2

Load  
multiplier 

at 
smin

Critical 
edge distance, 

ccr

Minimum 
edge distance, 

cmin

Load 
multiplier 

at 
cmin in. (mm) lb (kN)  in. (mm)  in. (mm)  in. (mm)  in. (mm)

 3/8 2-5/16 (59) 515 (2.3) 9-1/4 (235) 3 (76) 0.49

12 (305) 4 (102)

0.70

 1/2
2-3/8 (60) 565 (2.5) 9-1/2 (241)

4 (102)
0.49 0.85

3-5/8 (92) 735 (3.3) 14-1/2 (368) 0.59 1.00

 5/8
3-9/16 (90) 790 (3.5) 14-1/4 (362)

5 (127)
0.66 0.89

4-7/16 (113) 870 (3.9) 17-3/4 (451) 0.60 1.00

 3/4
4-5/16 (110) 1,060 (4.7) 17-1/4 (438)

6 (152)
0.45 0.80

5-9/16 (141) 1,165 (5.2) 22-1/4 (565) 0.41 0.85

Table 46 – Allowable shear loads for carbon steel and stainless steel Hilti KB-TZ anchors in the face of grout-filled  
concrete masonry walls1,3,4,5,6

Nominal 
anchor 

diameter 
in.

Nominal 
embedment

Allowable 
shear capacity 

at 
scr and ccr

Spacing Edge distance
Critical 

spacing, 
scr

Minimum 
spacing, 

smin
2

Load 
multi-
plier at 

smin

Critical 
edge distance, 

ccr

Minimum 
edge distance, 

cmin
 load ܕ

multiplier 
at cmin

 load ڞ
multiplier 

at cmin in. (mm) lb (kN)  in. (mm)  in. (mm)  in. (mm)  in. (mm)
 3/8 2-5/16 (59) 625 (2.8) 9-1/4 (235) 3 (76)

0.5 12 (305) 4 (102)

0.81 1.00

 1/2
2-3/8 (60) 940 (4.2) 9-1/2 (241)

4 (102)
0.45 0.85

3-5/8 (92) 1,055 (4.7) 14-1/2 (368) 0.41 0.88

 5/8
3-9/16 (90) 1,615 (7.2) 14-1/4 (362)

5 (127)
0.40 0.87

4-7/16 (113) 1,860 (8.3) 17-3/4 (451) 0.38 0.90

 3/4
4-5/16 (110) 1,615 (7.2) 17-1/4 (438)

6 (152)
0.40 0.87

5-9/16 (141) 1,860 (8.3) 22-1/4 (565) 0.38 0.90
1 Values valid for anchors installed in face shells of Type 1, Grade N, lightweight, medium-weight, or normal-weight concrete masonry units conforming to  

ASTM C90. The masonry units must be fully grouted with coarse grout conforming to 2015 IBC Section 2103.3, 2012 IBC Section 2103.13, or 2009 and  
2006 IBC Section 2103.12. Mortar must comply with 2015 IBC Section 2103.2, 2012 IBC Section 2103.9, or 2009 and 2006 IBC Section 2103.8. Masonry 
compressive strength must be at least 1,500 psi at the time of anchor installation.

2 Loads tabulated are applicable to anchors spaced a critical distance of 4 times the embedment depth. The anchors may be placed at a minimum spacing, smin, 
provided that reductions are applied to the tabulated values.

3 Anchors must be installed a minimum of 1-3/8 inches from any vertical mortar joint (head joint) in accordance with Figure 7.
4 Allowable loads or applied loads may be modified for the 2009 and 2006 IBC, due to short-term wind or seismic loads. See Table 47.
5 Embedment depth must be measured from the outside face of the concrete masonry unit.
6 For intermediate edge distances and spacings, allowable loads may be determined by linearly interpolating between the allowable loads at the two tabulated 

edge distances.

DESIGN INFORMATION IN MASONRY
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3.3.5

Figure 7 – Acceptable locations (shaded areas) for Hilti KWIK Bolt TZ anchors in grout-filled concrete masonry

Table 47 - Alternative basic load combination adjustment factors under the 2009 or 2006 IBC1,2,3

Modification factor 
for alternate basic load combinations

Modification factor for allowable loads 
for short-term loading conditions

Tension Shear Tension Shear

0.75 0.75 1.33 1.33

1 When using the basic load combinations in accordance with IBC Section 1605.3.1, allowable loads must not be increased for wind or seismic loading.
2 When using the alternative basic load combinations in the 2009 or 2006 IBC Section 1605.3.2 that include wind or seismic loads, the allowable loads for anchors 

may be increased by the tabulated factors found in the right half of the table. Alternatively, the basic load combinations may be reduced by multiplying them by 
the factors found on the left half of the table. For example, the alternate basic loads for wind or seismic loading may be multiplied by 0.75 or divided by 1.33, as 
applicable. For the 2015 and 2012 IBC, the allowable loads or load combinations must not be adjusted.

3 The above modiՐcation factors are applicable under the 2009 or 2006 IBC only, for Tables 45 and 46 for seismic and wind loads.
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Table 44 - KWIK Bolt TZ length identification system
Length ID 
marking on 
bolt head

A B C D E F G H I J K L M N O P Q R S T U V W

Length 
of 
anchor, 
ɏanch  
in.

From 1 1Ɉ2 2 2 1Ɉ2 3 3 1Ɉ2 4 4 1Ɉ2 5 5 1Ɉ2 6 6 1Ɉ2 7 7 1Ɉ2 8 8 1Ɉ2 9 9 1Ɉ2 10 11 12 13 14 15

Up to 
but not 
including

2 2 1Ɉ2 3 3 1Ɉ2 4 4 1Ɉ2 5 5 1Ɉ2 6 6 1Ɉ2 7 7 1Ɉ2 8 8 1Ɉ2 9 9 1Ɉ2 10 11 12 13 14 15 16

Figure 8 — Bolt head with length identification mark and KWIK Bolt TZ head notch embossment

3.3.5.6 ORDERING INFORMATION1

Description Length Threaded length Box quantity
KB-TZ 3/8x3 3 1-1/2 50

KB-TZ SS304 3/8x3 KB-TZ SS316 3/8x3 3  7/8 50
KB-TZ 3/8x3-3/4 3-3/4 2-1/4 50

KB-TZ SS304 3/8x3-3/4 KB-TZ SS316 3/8x3-3/4 3-3/4 1-5/8 50
KB-TZ 3/8x5 5 3-1/2 50

KB-TZ SS304 3/8x5 5 2-7/8 50
KB-TZ 1/2x3-3/4 KB-TZ SS304 1/2x3-3/4 KB-TZ SS316 1/2x3-3/4 3-3/4 1-5/8 20
KB-TZ 1/2x4-1/2 KB-TZ SS304 1/2x4-1/2 KB-TZ SS316 1/2x4-1/2 4-1/2 2-3/8 20
KB-TZ 1/2x5-1/2 KB-TZ SS304 1/2x5-1/2 KB-TZ SS316 1/2x5-1/2 5-1/2 3-3/8 20
KB-TZ 1/2x7 KB-TZ SS304 1/2x7 7 4-7/8 20
KB-TZ 5/8x4-3/4 KB-TZ SS304 5/8x4-3/4 KB-TZ SS316 5/8x4-3/4 4-3/4 1-1/2 15
KB-TZ 5/8x6 KB-TZ SS304 5/8x6 KB-TZ SS316 5/8x6 6 2-3/4 15
KB-TZ 5/8x8-1/2 KB-TZ SS304 5/8x8-1/2 8-1/2 5-1/4 15
KB-TZ 5/8x10 KB-TZ SS304 5/8x10 10 6-3/4 15
KB-TZ 3/4x5-1/2 5-1/2 2-1/2 10

KB-TZ SS304 3/4x5-1/2 KB-TZ SS316 3/4x5-1/2 5-1/2 1-1/2 10
KB-TZ 3/4x7 7 4 10
KB-TZ 3/4x8 8 5 10

KB-TZ SS304 3/4x8 8 4 10
KB-TZ 3/4x10 10 7 10

KB-TZ SS304 3/4x10 KB-TZ SS316 3/4x10 10 6 10
1 All dimensions in inches

INSTALLATION INSTRUCTIONS
Installation Instructions For Use (IFU) are included with each product package. They can also be viewed or downloaded 
online at www.hilti.com. Because of the possibility of changes, always verify that downloaded IFU are current when used. 
Proper installation is critical to achieve full performance. Training is available on request. Contact Hilti Technical Services for 
applications and conditions not addressed in the IFU.
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