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CONTRACTOR'S COMPANY NAME
ADDRESS

SUBMISSION TRANSMITTAL FORM
  CLIENT NAME: Vails Gate Fire District

  PROJECT TITLE: VGFD2001-New Firehouse

 H2M PROJECT NO.: VGFD2001

Product, Item, or
System Submitted:
Submission Date: Submission Log

No.:
Specification
Section:

Paragraph
Reference:

Contract Drawing
Reference(s):
Manufacturer's
Name:
Manufacturer's
Mailing Address:
Manufacturer's
Contact
Information: Name

(      )
Tel. no. Email

Supplier's Name:

Supplier's Mailing
Address:
Supplier's Contact
Information: Name

(      )
Tel. no. Email

This item is a substitution for the specified
item:

____ No ____ Yes

Contractor's Approval Stamp with
Signature & Date

Contractor's Brief Comments or Remarks
(attach separate letter as needed):

By making this submission, we represent
that we have determined and verified all
field measurements and dimensions, field
construction criteria, site and building
constraints in terms of limitations in
moving the item into the enclosed space,
materials, catalog and model numbers and
similar data and that we have checked and
coordinated this submission with other
work at or adjacent to the installed location
in accordance with the requirements
contained in the Contract Documents.

END OF SECTION 013300

Pipe Hangers & Supports Product Data

3/10/2023 230529-1

230529 1.04/A

Joe Lombardo Plumbing & Heating

✔

KEY CONSTRUCTION SERVICES, LLC

Project No: VGFD2001

Reviewed for General Acceptance Only. This review
does not relieve the Subcontractors or Suppliers of
responsibility for making the work conform to the
requirements of the contract. The Subcontractor and
Suppliers are responsible for all dimensions, correct
fabrication and accurate fit with the work of other trades.

SUBJECT TO ARCHITECT AND OR ENGINEER APPROVAL

Signed  Joseph Manfredi(PM)   Date: 3/10/2023



CLEVIS HANGER WITH WELDED SHIELDFIG. 220

MATERIAL: Carbon steel or
FINISH: electro galvanized.
SERVICE: For vapor sealed lines.
ORDERING: Specify pipe size, figure number, insulation thickness 

and finish.

PIPE
SIZE

HANGER SIZING GUIDE

THICKNESS OF PIPE INSULATION
1/2” 1” 11/2” 2” 21/2” 3”

1/2 11/2 21/2 31/2 5 6 7
3/4 2 3 31/2 5 6 7
1 2 3 4 5 6 7

11/4 21/2 31/2 4 5 6 7
11/2 21/2 31/2 5 6 7 8
2 3 4 5 6 7 8

21/2 31/2 5 6 7 8 10
3 4 5 6 7 8 10

31/2 5 6 7 8 10 10
4 5 6 7 8 10 10
5 6 7 8 10 10 12
6 7 8 10 10 12 12
8 10 10 12 12 14 16

10 12 12 14 16 16 18
12 14 16 16 18 18 20
14 16 16 18 18 20 20
16 18 18 20 20 24 24

2.02 -A- 3 & 4 INSULATED PIPE HANGERS
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COPPER TUBING CLEVIS HANGERFIG. CT200

COPPER TUBING RISER CLAMPFIG. CT420

MATERIAL: Carbon steel.
FINISH: Copper plated.
SERVICE: For the suspension of stationary copper tubing lines.
ORDERING: Specify tubing size and figure number. 
APPROVALS: FS WW-H-171E TYPE 12.

MATERIAL: Carbon steel.
FINISH: Copper plated.
SERVICE: For support of tubing risers.
ORDERING: Specify tubing size and figure number.
APPROVALS: MSS SP-58 & SP-69 TYPE 8

FS WW-H-171E TYPE 8

TUBING
SIZE

MATERIAL SIZE
A B C E F WEIGHT

EACH, LBS.UPPER LOWER

1/2 18ga. x 7/8 18ga. x 7/8 3/8 17/8 23/16 11/2 1/2 .12
3/4 18ga. x 7/8 18ga. x 7/8 3/8 13/4 21/8 13/8 1/2 .12
1 18ga. x 7/8 18ga. x 7/8 3/8 113/16 25/16 17/16

1/2 .14
11/4 18ga. x 7/8 18ga. x 7/8 3/8 21/8 23/4 111/16

3/4 .17

11/2 18ga. x 7/8 18ga. x 7/8 3/8 21/2 31/4 21/8 15/16 .20
2 14ga. x 7/8 16ga. x 7/8 3/8 215/16 4 29/16 11/16 .38

21/2 12ga. x 13/16 14ga. x 13/16
1/2 47/8 53/4 37/8 21/16 .71

3 12ga. x 13/16 14ga. x 13/16
1/2 41/2 61/8 315/16 2 .76

31/2 12ga. x 13/16 14ga. x 13/16
1/2 59/16 77/8 5 25/8 .82

4 11ga. x 13/16 14ga. x 13/16
1/2 57/8 77/8 51/4 29/16 1.02

5 8ga. x 11/4 8ga. x 11/4 5/8 57/8 83/4 53/8 15/8 1.68
6 8ga. x 11/4 8ga. x 11/4 5/8 61/16 9 53/8 11/2 1.84

NOMINAL
TUBING SIZE A MATERIAL

SIZE
REC. LOAD

LBS.
WEIGHT

EACH, LBS.

1/2 63/4 1/8 x 1 225 .69
3/4 71/16

1/8 x 1 225 .73
1 91/4 1/8 x 1 250 .75

11/4 95/8 1/8 x 1 250 .77
11/2 101/8 1/8 x 1 500 .80
2 103/4 1/8 x 11/4 500 1.05

21/2 111/4 3/16 x 11/4 500 1.68
3 111/2 3/16 x 11/4 500 1.78

31/2 121/4 3/16 x 11/4 500 1.91
4 123/4 3/16 x 11/4 500 2.05
5 14 1/4 x 11/2 815 3.46
6 151/2 1/4 x 11/2 815 3.86

2.02- A - 1 & 2 UNINSULATED PIPE HANGERS

2.02- D WALL SUPPORTS & E FLOOR SUPPORTS



COPPER TUBING SPLIT RING HANGERFIG. CT100

COPPER HANGER FLANGEFIG. CT105

TUBE
SIZE

MAX. REC.
LOAD, LBS.

A
ROD SIZE B C D WEIGHT PER

100, LBS.

1/4* 180 3/8 9/16 13/4 7/8 7.3
3/8* 180 3/8 5/8 13/4 11/16 8.0
1/2 180 3/8 11/16 17/8 11/8 8.7
3/4 180 3/8 13/16 21/4 13/8 9.6

1 180 3/8 15/16 21/2 15/8 12.8
11/4 180 3/8 11/16 27/8 17/8 14.1
11/2 180 3/8 13/16 3 23/16 17.9
2 180 3/8 17/16 31/2 211/16 22.9

21/2* 300 1/2 17/8 415/16 27/16 44.9
3* 300 1/2 21/8 51/2 41/16 66.3

4* 300 1/2 25/8 65/8 51/16 75.3

ROD SIZE A B C WEIGHT PER
100, LBS.

3/8 115/16 15/16 23/4 17
1/2 115/16 15/16 23/4 17

MATERIAL: Malleable iron.
FINISH: Copper epoxy coated (COPPER-GARD). 
ORDERING: Specify tubing size and figure number.
SERVICE: For suspension of non-insulated

stationary tubing lines.
APPROVALS: MSS SP-58 & SP-69 TYPE 12

FS WW-H-171E TYPE 25

MATERIAL: Malleable iron.
FINISH: Copper epoxy coated (COPPER-GARD) 
SERVICE: For suspension of non-insulated 

stationary tubing lines.
ORDERING: Specify tap size and figure number. 

*Sizes 1/4”, 3/8”, 21/2”, 3” and 4” are hinged style

66



MATERIAL: Carbon steel 
FINISH: Pre-galvanized (ASTM-A653) or epoxy

coated green.
ORDERING: Specify size, figure number, length and 

finish.

70

STRUTFIG. H132

15/8” X 15/8” X 15/8” X 12 GA.
9/16” X 11/8” Slot
2” On centers
189 Lbs. per 100 feet

STRUT NUTFIG. SN

WITHOUT SPRING WITH SPRING

ROD
SIZE

STD.
PKG.

WEIGHT
EACH, LBS.

STD.
PKG.

WEIGHT
EACH, LBS.

1/4 100 .067 100 .076
3/8 100 .094 100 .102
1/2 100 .09 100 .094
5/8 100 .13 50 .15
3/4 100 .13 50 .15

STRUT PIPE CLAMPFIG. SPC

NOTE: Tubing sizes only available up to 4”.

STRUT PIPE CLAMP STRUT TUBE CLAMP

PIPE/TUBE SIZE
STD.
PKG.

WEIGHT
EACH, LBS.

STD.
PKG.

WEIGHT
EACH, LBS.

3/8 100 .106 100 .084
1/2 100 .108 100 .091
3/4 100 .138 100 .102
1 100 .156 100 .15

11/4 100 .191 100 .17
11/2 50 .286 100 .182
2 50 .336 50 .316

21/2 50 .372 50 .346
3 50 .446 50 .386

31/2 25 .576 50 .54
4 25 .628 25 .606
5 25 .732 25 .69
6 25 .976 25 .91
8 25 1.24

MATERIAL: Carbon steel o
FINISH: Electro-galvanized.
ORDERING: Specify pipe/tube size and figure number.

MATERIAL: Carbon steel
FINISH: Electro-galvanized.
ORDERING: Specify size with or without spring and

figure number.

2.02-C-  MULTPLE TRAPEZE HANGER

2,02 - B - PIPE CLAMPS
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JUNIOR TOP BEAM CLAMPFIG. 635

TOP BEAM CLAMPFIG. 640

MATERIAL: Malleable Iron.
FINISH:  electro-galvanized.
SERVICE: For use under roof installations with bar joist type

construction where the thickness of the joist does
not exceed 5/8”.

ORDERING: Specify size, figure number, and finish.
APPROVALS: MSS SP-58 & SP-69 TYPE 19

FM (3/8” & 1/2” rod)
UL

MATERIAL: Malleable Iron.
FINISH: lectro-galvanized.
SERVICE: For use under roof installations with bar joist type 

construction where the thickness of the joist does
not exceed 1¼”.

ORDERING: Specify size, figure number and finish.

ROD
SIZE

A

SIZE
PIPE

MAX
RECOMMENDED

LOAD, LBS.

WEIGHT PER
100, LBS. B C D E F

3/8 1/2 to 2 350 30 11/2 17/16
3/4 13/16

3/4
1/2 21/2 to 31/2 470 39 15/8 11/2 3/4 11/4 7/8
5/8 4 to 5 550 40 13/4 11/2 3/4 13/32 1
3/4 6 700 67 21/4 13/4 11/16 15/16 11/4
7/8 8 1000 66 21/4 13/4 11/16 15/16 11/4

ROD 
SIZE

A

SIZE
PIPE

MAX
RECOMMENDED

LOAD, LBS.

WEIGHT PER
100, LBS. B C D E F

3/8 1/2 to 2 400 38 17/16 2 3/4 13/16
3/4

1/2 21/2 to 31/2 500 49 15/8 21/16
3/4 11/4 7/8

5/8 4 to 5 850 66 13/4 21/4 3/4 11/4 1
3/4 6 900 83 17/8 23/8 3/4 13/8 13/16

2.03- A - BEAM CLAMPS
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Double

THREAD VERSION

UNC Thread

ANCHOR MATERIALS

Zamac Alloy

ROD/ANCHOR SIZE RANGE (TYP.)

1/4" to 3/4" diameter

SUITABLE BASE MATERIALS

Normal-weight Concrete
Hollow Concrete Masonry (CMU)
Brick Masonry

Dimension 1/4" 5/16" 3/8" 1/2" 5/8" 3/4"
ANSI Drill Bit Size, dbit (in.) 1/2 5/8 3/4 7/8 1 1 1/4
Max.Tightening Torque,Tmax (ft.-lbs.) 5 7 10 20 30 60
Sleeve Length (in.) 1 1 3/16 1 9/16 2 2 1/4 3 1/4
Thread Size (UNC) 1/4-20 5/16-18 3/8-16 1/2-13 5/8-11 3/4-10
Thread Length In Cone (in.) 1/2 1/2 5/8 3/4 7/8 1 1/8
Overall Anchor Length (in.) 1 3/8 1 5/8 2 2 1/2 2 3/4 3 15/16

Rod/Anchor Diameter, d

INSTALLATION AND MATERIAL SPECIFICATIONS

Installation Specifications Material Specifications

Anchor Shield Zamac Alloy
Cone Zamac Alloy

Anchor Component Component Material

Drill a hole into the
base material to the
minimum depth
required. The
tolerances of
the drill bit used
should meet the
requirements of
ANSI Standard
B212.15. Do not
expand the anchor
prior to installation.
Do not over drill the hole unless the application
calls for a subset anchor.

Insert anchor into
the hole, threaded
cone end first
until the outer
sleeve is flush with
the surface of the
base material.

Position fixture,
then insert
screw or bolt
and tighten.
For maximum
expansion, the
upper cone should
protrude slightly
before setting.
The bolt must
engage a
minimum of
2/3 of the
anchor threads.

Installation Guidelines

Double Shield Expansion Anchor

PRODUCT DESCRIPTION
The Double is a dual expansion machine bolt anchor particularly suited for materials of
questionable strength. It can be used in solid concrete, block, brick, and stone. Job site tests
are recommended when used in base materials of questionable strength.

Federal GSA Specification – Meets the descriptive and proof load requirements of
CID A-A 1923A, Type 3

APPROVALS AND LISTINGS

GUIDE SPECIFICATIONS

• Performs in base material of questionable strength
• Internally threaded anchor for easy removability and service work
• Corrosion resistant body

CSI Divisions: 03151-Concrete Anchoring, 04081-Masonry Anchorage and 05090-
Metal Fastenings. Expansion anchors shall be Double as supplied by Powers Fasteners,
Inc., Brewster, NY.

FEATURES AND BENEFITS

PRODUCT INFORMATIONDouble

www.powers.com Canada: (905) 673-7295 or (514) 631-4216 Powers USA: (800) 524-3244 or (914) 235-63001

d

2.03- B -3 CONRTETE ANCHORS TO MASONRY



Double

Powers USA: (800) 524-3244 or (914) 235-6300 Canada: (905) 673-7295 or (514) 631-4216 www.powers.com 2

PRODUCT INFORMATION

c

1/4 1 1/4 710 1,110 900 1,135 1,220 1,335
(6.4) (31.8) (3.2) (5.0) (4.0) (5.2) (5.5) (6.0)

5/16 1 1/2 1,130 1,735 1,500 2,020 2,160 2,155
(7.9) (38.1) (5.1) (7.8) (6.7) (9.1) (9.7) (9.7)

3/8 1 3/4 1,365 2,690 2,000 3,000 3,085 4,030
(9.5) (44.5) (6.1) (12.1) (9.0) (13.5) (13.9) (18.1)

1/2 2 1/4 2,590 3,740 3,550 4,310 4,645 6,930
(12.7) (57.2) (11.7) (16.8) (16.0) (19.4) (20.9) (31.2)

5/8 2 1/2 4,290 9,640 6,150 10,270 6,890 11,580
(15.9) (63.5) (19.3) (43.4) (27.7) (46.2) (81.0) (52.2)

3/4 3 1/2 6,000 10,920 8,150 13,330 11,510 14,480
(19.1) (88.9) (27.0) (49.2) (36.7) (60.0) (51.8) (65.2)

PERFORMANCE DATA

Ultimate Load Capacities for Double Expansion Anchor in Normal-Weight Concrete1,2

Minimum Concrete Compressive Strength (f ć )

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 20 or higher may be necessary

depending upon the application such as life safety, overhead and in sustained tensile loading applications.

Rod/Anchor
Diameter

d
in.
(mm)

Minimum
Embedment

Depth
hv
in.
(mm)

Tension Shear Tension Shear Tension Shear
lbs. lbs. lbs. lbs. lbs. lbs.
(kN) (kN) (kN) (kN) (kN) (kN)

2,000 psi (13.8 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa)

1/4 1 1/4 180 280 225 285 305 335
(6.4) (31.8) (0.8) (1.3) (1.0) (1.3) (1.4) (1.5)

5/16 1 1/2 285 435 375 505 540 540
(7.9) (38.1) (1.3) (20) (1.7) (2.3) (2.4) (2.4)

3/8 1 3/4 340 675 500 750 770 1,010
(9.5) (44.5) (1.5) (3.0) (2.3) (3.4) (3.5) (4.5)

1/2 2 1/4 650 935 890 1,080 1,160 1,735
(12.7) (57.2) (2.9) (4.2) (4.0) (4.9) (5.2) (7.8)

5/8 2 1/2 1,075 2,410 1,540 2,570 1,725 2,895
(15.9) (63.5) (4.8) (10.9) (6.9) (11.6) (20.3) (13.1)

3/4 3 1/2 1,500 2,730 2,040 3,335 2,880 3,620
(19.1) (88.9) (6.8) (12.3) (9.2) (15.0) (13.0) (16.3)

Minimum Concrete Compressive Strength (f ć )

1. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 20 or higher may be necessary depending upon the application such
as life safety, overhead and in sustained tensile loading applications.

2. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.
3. Allowable load capacities are multiplied by reduction factors found in the Design Criteria section when anchor spacing or edge distances are less than critical distances.

Rod/Anchor
Diameter

d
in.
(mm)

Minimum
Embedment

Depth
hv
in.
(mm)

Tension Shear Tension Shear Tension Shear
lbs. lbs. lbs. lbs. lbs. lbs.
(kN) (kN) (kN) (kN) (kN) (kN)

2,000 psi (13.8 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa)

Allowable Load Capacities for Double Expansion Anchor in Normal-Weight Concrete1,2,3



Tension Shear Tension Shear
lbs. lbs. lbs. lbs.
(kN) (kN) (kN) (kN)

PRODUCT INFORMATIONDouble

www.powers.com Canada: (905) 673-7295 or (514) 631-4216 Powers USA: (800) 524-3244 or (914) 235-63003

d

1/4 1 1/4 885 1,350 175 270
(6.4) (31.8) (4.0) (6.1) (0.8) (1.2)
5/16 1 1/2 1,295 1,635 260 325
(7.9) (38.1) (5.8) (7.4) (1.2) (1.5)
3/8 1 1/2 1,575 2,160 315 430

(9.5) (38.1) (7.1) (9.7) (1.4) (1.9)
1/2 1 1/2 2,710 3,130 540 625

(12.7) (38.1) (12.2) (14.1) (2.4) (2.8)

PERFORMANCE DATA

Ultimate and Allowable Load Capacities for Double Expansion Anchor
in Hollow Concrete Masonry1,2,3

f ḿ ≥ 1,500 psi (10.4 MPa)

1. Tabulated load values are for anchors installed in minimum 8-inch wide, minimum Grade N, Type II, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM C
90. Mortar must be minimum Type N. Masonry cells may be grouted. Masonry compressive strength must be at the specified minimum at the time of installation (f'm ≥ 1,500 psi).

2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 20 or higher may be necessary depending upon the application such
as life safety, and in sustained tensile loading applications.

3. Anchors with diameters of 3/8” and 1/2” installed in hollow concrete masonry units are limited to one anchor per unit cell.

Rod/Anchor
Diameter

d
in.
(mm)

Minimum
Embedment

Depth
hv
in.
(mm)

Tension Shear Tension Shear
lbs. lbs. lbs. lbs.
(kN) (kN) (kN) (kN)

Ultimate Load Allowable Load

1/4 1 1/4 1,175 1,585 235 315
(6.4) (31.8) (5.3) (7.1) (1.1) (1.4)
5/16 1 1/2 1,585 2,040 315 410
(7.9) (38.1) (7.1) (9.2) (1.4) (1.8)
3/8 1 3/4 1,830 3,590 365 720

(9.5) (44.5) (8.2) (16.2) (1.6) (3.2)
1/2 2 1/4 3,420 5,185 685 1,035

(12.7) (57.2) (15.4) (23.3) (3.1) (4.7)
5/8 2 1/2 4,460 6,055 890 1,210

(15.9) (63.5) (19.8) (27.2) (4.0) (5.4)
3/4 3 1/2 6,000 7,935 1,200 1,585

(19.1) (88.9) (26.7) (35.7) (5.3) (7.1)

Structural Brick Masonry f ḿ ≥ 1,500 psi (10.4 MPa)

1. Tabulated load values are for anchors installed in multiple wythe, minimum Grade SW, solid clay brick masonry walls conforming to ASTM C 62. Mortar must be minimum Type N. Masonry
compressive strength must be at the specified minimum at the time of installation (f'm ≥ 1,500 psi).

2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 20 or higher may be necessary depending upon the application such
as life safety, and in sustained tensile loading applications.

1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is allowed for intermediate
anchor spacing and edge distances between critical and minimum distances.When an anchor is affected by both reduced spacing and edge distance, the spacing and edge reduction factors must be combined
(multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.

Rod/Anchor
Diameter

d
in.
(mm)

Minimum
Embedment

Depth
hv
in.
(mm)

Ultimate Load Allowable Load

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Nu
Nn( ) Vu

Vn( )+ ≤ 1

Combined Loading

For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

Where: Nu = Applied Service Tension Load
Nn = Allowable Tension Load
Vu = Applied Service Shear Load
Vn = Allowable Shear Load

Ultimate and Allowable Load Capacities for Double Shell Expansion Anchor in Clay Brick Masonry1,2

Load Adjustment Factors for Spacing and Edge Distances1

Anchor Installed in Normal-Weight Concrete
Anchor Critical Distance Critical Minimum Distance Minimum

Dimension Load Type (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s)

Edge Distance (c)

Tension and Shear scr = 10d FNs = Fvs = 1.0 smin = 5d FNS = FVC = 0.50

Tension ccr = 12d FNc = 1.0 cmin = 5d FNC = 0.80

Shear ccr = 12d Fvc = 1.0 cmin = 5d FVc = 0.50
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c

Spacing, Tension (FNS) & Shear (FvS)

2 0.80
2 1/2 0.90 0.80
3 1.00 0.88 0.80

3 3/4 1.00 0.90
4 0.93 0.80

4 1/2 1.00 0.85
5 0.90 0.80
6 1.00 0.88 0.80

7 1/2 1.00 0.90
9 1.00

Dia. (in.) 1/4 5/16 3/8 1/2 5/8 3/4
scr (in.) 2 1/2 3 1/8 3 3/4 5 6 1/4 7 1/2
smin (in.) 1 1/4 1 9/16 1 7/8 2 1/2 3 1/8 3 3/4

1 1/4 0.50
1 9/16 0.63 0.50
1 7/8 0.75 0.60 0.50
2 1/2 1.00 0.80 0.67 0.50
3 1/8 1.00 0.83 0.63 0.50
3 3/4 1.00 0.75 0.60 0.50
5 1.00 0.80 0.67

6 1/4 1.00 0.83
7 1/2 1.00

Sp
ac
in
g,

s
(in
ch
es
)

Dia. (in.) 1/4 5/16 3/8 1/2 5/8 3/4
ccr (in.) 3 3 3/4 4 1/2 6 7 1/2 9
cmin (in.) 2 2 1/2 3 4 5 6

Edge Distance, Tension (FNC)

Ed
ge

D
is
ta
nc
e,

c
(in
ch
es
)

ORDERING INFORMATION

Double Expansion Anchor

Notes: For anchors loaded in tension, the critical
edge distance (ccr ) is equal to 12 anchor diameters
(12d ) at which the anchor achieves 100% of load.
Minimum edge distance (cmin ) is equal to 8 anchor
diameters (8d ) at which the anchor achieves 80%
of load.

Notes: For anchors loaded in shear, the critical edge
distance (ccr ) is equal to 12 anchor diameters (12d )
at which the anchor achieves 100% of load.
Minimum edge distance (cmin) is equal to 8 anchor
diameters (8d ) at which the anchor achieves 50%
of load.

Notes: For anchors loaded in tension and shear, the
critical spacing (scr ) is equal to 10 anchor diameters
(10d ) at which the anchor achieves 100% of load.
Minimum spacing (smin) is equal to 5 anchor
diameters (5d ) at which the anchor achieves 50%
of load.

Load Adjustment Factors for Normal-Weight Concrete

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

2 0.50
2 1/2 0.75 0.50
3 1.00 0.70 0.50

3 3/4 1.00 0.75
4 0.83 0.50

4 1/2 1.00 0.63
5 0.75 0.50
6 1.00 0.70 0.50

7 1/2 1.00 0.75
9 1.00

Dia. (in.) 1/4 5/16 3/8 1/2 5/8 3/4
ccr (in.) 3 3 3/4 4 1/2 6 7 1/2 9
cmin (in.) 2 2 1/2 3 4 5 6

Edge Distance, Shear (Fvc)

Ed
ge

D
is
ta
nc
e,

c
(in
ch
es
)

© 2011 Powers Fasteners, Inc. All Rights Reserved. For the most current product information please visit www.powers.com.

Catalog Rod/Anchor Drill Overall Minimum Standard Standard Wt./
Number Diameter Diameter Length Hole Depth Box Carton 100
9510 1/4" 1/2" 1 3/8" 1 1/4" 50 500 4
9515 5/16" 5/8" 1 5/8" 1 1/2" 50 500 7 1/2
9520 3/8" 3/4" 2" 1 3/4" 50 250 12 1/2
9525 1/2" 7/8" 2 1/2" 2 1/4" 25 250 18
9530 5/8" 1" 2 3/4" 2 1/2" 25 100 25 1/2
9535 3/4" 1 1/4" 3 15/16" 3 1/2" 10 50 54 1/2



SPECIFIED FOR ANCHORAGE 
INTO CONCRETE

Drop-In, shell-type anchors feature 
an internally threaded, all-steel shell 
with expansion cone insert and flush

embedment lip. “Anchors are manufactured from zinc-plated carbon steel, 
18-8 stainless steel and 316 stainless steel.

Anchors should be installed with carbide tipped hammer drill bits made 
in accordance to ANSI B212.15-1994 specifications.

Anchors should be tested to ASTM E488 criteria and listed by ICC (formerly
ICBO). Anchors should also be listed by the following agencies as required
by the local building code: UL, FM, City of Los Angeles, California State Fire
Marshal and Cal Trans.

INSTALLATION STEPSMulti-Set II®

APPROVALS/LISTINGS
Meets or exceeds U.S. Government G.S.A. Specification A-A-55614  Type 1

(Formerly GSA: FF-S-325 Group VIII)

Underwriters Laboratories

Factory Mutual

City of Los Angeles – #RR2748

California State Fire Marshal

Caltrans

Submittal InformationCONCRETE ANCHORING SPECIALISTS

1-800-899-7890 www.itwredhead.com
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1. Drill hole to required embedment 
(see Table on page 73). 

2. Clean hole with pressurized air.

3. Drive anchor flush with surface of concrete.   

4. Expand anchor with setting tool provided 
(see chart). Anchor is properly expanded 
when shoulder of setting tool is flush with 
top of anchor. 

To set anchor flush with surface:

To set anchor below surface:

Drill hole deeper than anchor length. Thread bolt into anchor.
Hammer anchor into hole until bolt head is at desired depth. 
Remove bolt and set anchor with setting tool.

BOLT ANCHOR MIN. EMBEDMENT ANCHOR TENSION Lbs. (kN) SHEAR Lbs. (kN)
DIA. DIA. DEPTH TyPE f’c = 2000 PSI f’c = 4000 PSI f’c = 6000 PSI f’c >_ 2000 PSI

In. (mm) In. (mm) In. (mm) (13.8 MPa) (27.6 MPa) (41.4 MPa) (13.8 MPa)

1/4 (6.4) 3/8 (9.5) 1 (25.4) 1,680 (7.5) 2,360 (10.5) 2,980 (13.3) 1,080 (4.8)

3/8 (9.5) 1/2 (12.7) 1-5/8 (41.3) 2,980 (13.3) 3,800 (16.9) 6,240 (27.8) 3,160 (14.1)

1/2 (12.7) 5/8 (15.9) 2 (50.8) 3,300 (14.7) 5,840 (26.0) 8,300 (36.9) 4,580 (20.4)

5/8 (15.9) 7/8 (22.2) 2-1/2 (63.5) 5,500 (24.5) 8,640 (38.4) 11,020 (49.0) 7,440 (33.1)

3/4 (19.1)       1 (25.4) 3-3/16 (81.0) 8,280 (36.8) 9,480 (42.2) 12,260 (54.5) 10,480 (46.6)

* Allowable values are based upon a 4 to 1 safety factor. Divide by 4 for allowable load values.
* For continuous extreme low temperature applications, use stainless steel.

Ultimate Tension and Shear Values (Lbs/kN) in Concrete*

RM, RL 
or CL-Carbon 

or 
SRM-18-8 S.S. or 

SSRM-316 S.S.

Multi-Set II
Drop-In Anchors 

Combined Tension and Shear Loading—for Multi-Set Anchors
Allowable loads for anchors subjected to combined shear and tension forces are determined by the following equation:

(Ps /Pt ) 5/3 + (vs /vt ) 5/3 ≤ 1

Ps = Applied tension load                  vs = Applied shear load                  Pt  = Allowable tension load                   vt  = Allowable shear load

2.03- B - 3 - CONCRETE ANCHORS TO CONCRETE
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Ultimate Tension and Shear Values (Lbs/kN) in
Lightweight Concrete*

BOLT ANCHOR MINIMUM ANCHOR LIGHTWEIGHT CONCRETE               LOWER FLUTE OF STEEL DECK WITH
DIA. DIA. EMBEDMENT TyPE f’c = 3000 PSI (20.7 MPa) LIGHTWEIGHT CONCRETE FILL

In. (mm) In. (mm) DEPTH f’c = 3000 PSI (20.7 MPa)
In. (mm) TENSION SHEAR TENSION SHEAR

Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN)

3/8 (9.5) 1/2 (12.7) 1-5/8 (39.7) 2,035 (9.1) 1,895 (8.4) 3,340 (14.9) 4,420 (19.6)

1/2 (12.7) 5/8 (15.9) 2 (50.8) 2,740 (12.2) 2,750 (12.2) 3,200 (14.2) 4,940 (22.0)

5/8 (15.9) 7/8 (22.2) 2-1/2 (63.5) 4,240 (18.9) 4,465 (19.9) 5,960 (26.5) 5,840 (26.0)

3/4 (19.1)           1 (25.4) 3-3/16 (81.0) 5,330 (23.7) 6,290 (28.0) 8,180 (36.4) 9,120 (40.6)

* Allowable values are based upon a 4 to 1 safety factor. Divide by 4 for allowable load values.

RM, RL
or CL-Carbon or 

SRM-18-8 S.S. or 
SSRM-316 S.S.

Multi-Set II
Drop-In Anchors 

BOLT DRILL BIT EMBEDMENT ANCHOR EDGE DISTANCE MIN. EDGE SPACING MIN. ALLOWABLE
DIA. SIZE DEPTH TyPE REQUIRED TO DISTANCE AT WHICH REQUIRED TO SPACING

In. (mm) In. (mm) In. (mm) OBTAIN MAX. LOAD FACTOR APPLIED OBTAIN MAX. BETWEEN ANCHORS
WORKING LOAD =.80 FOR TENSION WORKING LOAD LOAD FACTOR APPLIED

In. (mm) =.70 FOR SHEAR In. (mm) =.80 FOR TENSION
In. (mm) =.55 FOR SHEAR

In. (mm)

1/4 (6.4) 3/8 (9.5) 1 (25.4) 1-3/4 (44.5) 7/8 (22.2) 3-1/2 (88.9) 1-3/4 (44.5)

3/8 (9.5) 1/2 (12.7) 1-5/8 (41.3) 2-7/8 (73.0) 1-7/16 (36.5) 5-11/16 (144.5) 2-7/8 (73.0)

1/2 (12.7) 5/8 (15.9) 2 (50.8) 3-1/2 (88.9) 1-3/4 (44.5) 7 (177.8) 3-1/2 (88.9)

5/8 (15.9) 7/8 (22.2) 2-1/2 (63.5) 4-3/8 (111.1) 2-3/16 (55.6) 8-3/4 (222.3) 4-3/8 (111.1)

3/4 (19.1)            1 (25.4) 3-3/16 (81.0) 5-5/8 (142.9) 2-13/16 (71.4) 11-3/16 (284.2) 5-5/8 (142.9)

* Spacing and edge distances shall be divided by 0.75 when anchors are placed in structural lightweight concrete. Linear interpolation may be used for intermediate spacing and edge distances.

RM, RL 
or CL-Carbon 

or 
SRM-18-8 S.S. or 

SSRM-316 S.S.

Multi-Set II
Drop-In Anchors Recommended Edge and Spacing Distance Requirements*

BOLT DIA. DRILL BIT EMBEDMENT 2500 PSI (17.2 MPa) CONCRETE 4000 PSI (27.6 MPa) CONCRETE HOLLOW CORE
In. (mm) SIZE In. (mm) TENSION SHEAR TENSION SHEAR TENSION SHEAR

In. (mm) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN)

3/8 (9.5) 1/2 (12.7) 3/4 (19.1) 1,571 (7.0) 2,295 (10.2) 1,987 (8.8) 2,903 (12.9) 1,908 (8.5) 2,401 (10.7)

1/2 (12.7) 5/8 (15.9) 1 (25.4) 2,113 (9.4) 2,585 (11.5) 2,673 (11.9) 3,270 (14.5) 2,462 (11.0) 2,401 (10.7)

* The tabulated values are for RX anchors installed at a minimum of 12 diameters on center and minimum edge distance of 6 diameters for 100 percent anchor efficiency. Spacing and edge distance may be reduced to 6 diameters spacing and 3 diameter edge 
distance provided the values are reduced 50 percent. Linear Interpolation may be used for intermediate spacings and edge margins.

* Allowable values are based upon a 4 to 1 safety factor. Divide by 4 for allowable load values.

Ultimate Tension and Shear Values (Lbs/kN) for RX-series
(3/4" and 1" Embedment)*

Multi-Set II
Drop-In Anchors 

RX Drop-In

Installed in

Upper Flute

Lower Flute

20 Gauge 

Metal Deck

ANCHOR DRILL HOLE EMBEDMENT 3000PSI (20.7 MPa) CONCRETE
DIAMETER In. (mm) ULTIMATE TENSION LOAD ALLOWABLE WORKING LOAD
In. (mm) Lbs. (kN) Lbs. (kN)

RX-38 Drop-In 1/2 (12.7) 3/4 (19.1) Upper Flute 1,410 (6.3) 353 (1.6)

Lower Flute 1,206 (5.4) 301 (1.3)

* Allowable values are based upon a 4 to 1 safety factor. Divide by 4 for allowable load values.

Anchoring Overhead in 3000 PSI 
Lightweight Concrete On Metal Deck

Multi-Set II
Drop-In Anchors 
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HEX HEAD MACHINE BOLTFIG. 780

WEIGHT PER HUNDRED, LBS.

DIAMETER
OF BOLT

LENGTH OF BOLT IN INCHES

11/2 13/4 2 21/4 21/2 23/4 3 31/4 31/2 33/4 4 41/2 5 51/2 6

3/8 9 10 11 - - - - - - - - - - - -
1/2 18 20 21 22 24 25 27 - - - - - - - -
5/8 31 33 35 37 39 41 43 46 48 50 52 56 61 65 69
3/4 49 52 55 58 61 64 67 70 73 76 80 86 92 98 105
7/8 - - - - 89 93 98 102 106 110 115 123 131 140 148
1 - - - - - 128 134 139 145 150 156 167 178 189 200

11/8 - - - - - - - - 193 - 207 221 235 249 263
11/4 - - - - - - - - - - - - 302 320 337

MATERIAL: Carbon steel or 304/316 stainless steel.
FINISH: Black, electro or hot-dipped galvanized.
SERVICE: For use as a fastening device.
ORDERING: Specify size, figure number and finish. Length of bolt is 

measured from under the head to the extreme point. 
Sizes as shown are carried in stock, other sizes are also
available.

STANDARD HEX NUTSFIG. 785

HEAVY DUTY HEX NUTSFIG. 790

ROD SIZE
WEIGHT PER 100, LBS.

FIG. 785 FIG. 790

1/4 0.74 1.2
3/8 1.60 3.2
1/2 3.75 6.6
5/8 7.33 12
3/4 11.9 19
7/8 19.0 30

1 28.3 43

11/8 40.3 59

11/4 54.3 79

13/8 73.0 102

11/2 94.3 131

MATERIAL: Carbon steel or 304/316 stainless steel.
FINISH: Black, electro or hot-dipped galvanized.
ORDERING: Specify rod size, figure number and finish.

2.04 - A ACESSORIES 



ROUND STEEL WASHERSFIG. 795

SIZE OF
BOLT

OUTSIDE
DIAMETER

DIAMETER OF
HOLE

WEIGHT PER
100, LBS.

1/4 3/4 5/16 0.67
3/8 1 7/16 1.50
1/2 13/8 9/16 3.90
5/8 13/4 11/16 7.80
3/4 2 13/16 11.00
7/8 21/4 15/16 15.00

1 21/2 11/16 19.00
11/8 23/4 11/4 22.00
11/4 3 13/8 26.00

11/2 31/2 15/8 38.00

MATERIAL: Carbon steel or 304/316 stainless steel.
FINISH: Black, electro or hot-dipped galvanized.
ORDERING: Specify rod size, figure number and finish.
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LOCK WASHERFIG. 800

STEEL WASHER PLATEFIG. 805

ROD
SIZE

INSIDE
DIAMETER

WIDTH OF
STEEL

THICKNESS
OF STEEL

WEIGHT PER
100, LBS.

3/8 7/16 .141 .094 7
1/2 9/16 .171 .125 15
5/8 11/16 .203 .156 26
3/4 13/16 .234 .188 43

ROD
SIZE

WEIGHT PER
100, LBS. SIZE OF STOCK

3/8 62 3 x 3 x 1/4
1/2 62 3 x 3 x 1/4
5/8 92 3 x 3 x 3/8
3/4 164 4 x 4 x 3/8
7/8 220 4 x 4 x 1/2
1 220 4 x 4 x 1/2

MATERIAL: Carbon steel or 304/316 stainless steel.

FINISH: Black or electro-galvanized.

ORDERING: Specify size, figure number and finish.

MATERIAL: Carbon steel or 304/316 stainless steel.
FINISH: Black, electro or hot-dipped galvanized.
SERVICE: For use as a heavy duty washer to suspend

hanger rods.
ORDERING: Specify rod tapping size, figure number and finish.
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CONTINUOUS THREADED RODFIG. 755

HANGER RODFIG. 760

ROD
SIZE

WEIGHT PER
100, LBS.

MAX. REC.
LOAD, LBS.

1/4 12 240
5/16 20 300
3/8 30 610
1/2 54 1130
5/8 85 1810
3/4 120 2710
7/8 170 3770
1 225 4960

11/8 280 6230

11/4 350 8000
13/8 450 9000
11/2 500 11630

ROD
SIZE

A

STANDARD ROD
THREAD LENGTH

D, IN.

MAX. REC.
LOAD, LBS.

650° F

1/4 21/2 240
3/8 21/2 610
1/2 21/2 1130
5/8 21/2 1810
3/4 3 2710
7/8 31/2 3770

1 4 4960

MATERIAL: Carbon steel or 304/316 stainless steel.
FINISH: Black, electro or hot-dipped galvanized.
SERVICE: For use in applications for attaching hangers to 

structural attachments. Continuous threaded rod can
be cut to required lengths. Sizes below are stocked in
6’, 10’ and 12’ lengths. SAE national fine thread can be 
furnished to order.

ORDERING: Specify rod diameter, figure number, length and finish.

MATERIAL: Carbon steel or 304/316 stainless steel.
FINISH: Black, electro or hot-dipped galvanized. 
SERVICE: For use in applications for attaching hangers to structural

attachments. Threaded on both ends and can be
furnished in standard lengths of 8” - 240”

ORDERING: Specify rod diameter, figure number, length, thread
length and finish.
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SPECIFIED FOR ANCHORAGE INTO CONCRETE, BRICK
OR BLOCK

The “original masonry” anchor that cuts its own threads into
concrete, brick, or block. Maximum performance is achieved
because the Tapcon Anchor, the Condrive Installation Tool,
and the carbide-tipped Tapcon Drill Bits are designed to
work as a system. It is essential to use the Condrive tool and
the correct drill bit to assure consistent anchor performance.

Now  available in 410 stainless steel.

Tapcon® Concrete and
MasonryAnchors

APPROVALS/LISTINGS
ICC Evaluation Service, Inc. – #ESR-1671
ICC Evaluation Service, Inc. – #ESR-2202
Miami-Dade County – #07-0315.03
Florida Building Code

INSTALLATION STEPS
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®

Hex Head style on Tapcon Anchors is available
for majority of fixture anchoring needs

Climaseal™ Coating is standard on all Tapcon
anchors to provide extended corrosion resistance

Now available in 410 Stainless Steel

Phillips Flat Head style is available when flush
seating is necessary in countersink applications

Advanced Threadform cuts into masonry
materials for greater pullout values

Lengths of Tapcon Anchors range from 1-1/4" 
to 4" in 3/16" and up to 6" in 1/4" diameters. 

Nail-Type Point guides the anchor into 
the pre-drilled hole. Excellent for wood to 
concrete applications

Read instructions before using (installation)! 

If there are any questions concerning proper
installation, applications or appropriate use of
this product, please call our Technical Services
Department at 1-800-899-7890.  Failure to 
follow these instructions can result in serious
personal injury.

1. Select proper fastener – diameter / head style / length
a) Use selection chart to choose proper length.

2. Drill Hole – use selection chart to determine drill bit 
length and depth of hole

a) Choose appropriate drill bit based upon diameter 
of Tapcon Anchor.

b) Drill hole minimum ?” deeper than Tapcon Anchor 
to be embedded.  
Minimum anchor embedment: 1”
Maximum anchor embedment: 1-3/4”

3. Drive Anchor

Head Styles

3/16" diameter has a 1/4" slotted hex washer head (HWH)
1/4" diameter has a 5/16" slotted hex washer head (HWH)

3/16" diameter uses a #2 phillips flat head (PFH)
1/4" diameter uses a #3 phillips flat head (PFH)

WARNING: 

WARNING: 

WARNING: 

Failure to wear safety glasses with side 
shields can result in serious personal injury.
Always wear ANSI compliant eye protection
(ANSI z87.1-2003).

Using the wrong size drill bit will affect 
performance values and may cause failure.

2.03. - B - 3 - HANGER FLANGE ANCHORS
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ANCHOR ANCHOR LIGHTWEIGHT BLOCK MEDIUM WEIGHT BLOCK
DIA. EMBEDMENT TENSION SHEAR TENSION SHEAR

In. (mm) In. (mm) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN)

3/16 (4.8) 1 (25.4) 220 (1.0) 400 (1.8) 340 (1.5) 730 (3.2)

1/4 (6.4) 1 (25.4) 250 (1.1) 620 (2.8) 500 (2.2) 1,000 (4.4)

Safe working loads for single installation under static loading should not exceed 25% of the ultimate load capacity.

NOTE: 3/16" Tapcon requires 5/32" bit, 1/4" Tapcon requires 3/16" bit.

Ultimate Tension and Shear
Values (Lbs/kN) in Hollow Block

Tapcon
Anchors

PERFORMANCE TABLE

ANCHOR MIN. DEPTH OF      f ’c = 2000 PSI (13.8 MPa) f’c = 3000 PSI (20.7 MPa) f’c = 4000 PSI (27.6 MPa) f’c = 5000 PSI (34.5 MPa)
DIA. EMBEDMENT TENSION SHEAR TENSION SHEAR TENSION SHEAR TENSION SHEAR

In. (mm) In. (mm) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN)

3/16 (4.8) 1 (25.4) 600 (2.7) 720 (3.2) 625 (2.8) 720 (3.2) 650 (2.9) 720 (3.2) 800 (3.6) 860 (3.8)

1-1/4 (31.8) 845 (3.7) 720 (3.2) 858 (3.8) 720 (3.2) 870 (3.9) 720 (3.2) 1,010 (4.5) 860 (3.8)

1-1/2 (38.1) 1,090 (4.8) 860 (3.8) 1,090 (4.8) 860 (3.8) 1,090 (4.8) 860 (3.8) 1,220 (5.4) 860 (3.8)

1-3/4 (44.5) 1,450 (6.5) 870 (3.9) 1,455 (6.5) 870 (3.9) 1,460 (6.5) 990 (4.4) 1,730 (7.7) 990 (4.4)

1/4 (6.4) 1 (25.4) 750 (3.3) 900 (4.0) 775 (3.4) 900 (4.0) 800 (3.6) 1,360 (6.1) 950 (4.2) 1,440 (6.4)

1-1/4 (31.8) 1,050 (4.7) 900 (4.0) 1,160 (5.2) 900 (4.0) 1,270 (5.6) 1,360 (6.1) 1,515 (6.7) 1,440 (6.4)

1-1/2 (38.1) 1,380 (6.1) 1,200 (5.3) 1,600 (7.2) 1,200 (5.3) 1,820 (8.1) 1,380 (6.1) 2,170 (9.7) 1,670 (7.4)

1-3/4 (44.5) 2,020 (9.0) 1,670 (7.4) 2,200 (9.8) 1,670 (7.4) 2,380 (10.6) 1,670 (7.4) 2,770 (12.3) 1,670 (7.4)

Safe working loads for single installation under static loading should not exceed 25% of the ultimate load capacity.

Ultimate Tension and Shear Values (Lbs/kN) in Concrete
Tapcon
Anchors

PERFORMANCE TABLE

PARAMETER ANCHOR NORMAL WEIGHT CONCRETE CONCRETE MASONRY UNITS (CMU)
DIA. FULL  CAPACITy REDUCED CAPACITy LOAD REDUCTION FULL  CAPACITy REDUCED CAPACITy LOAD REDUCTION
Inch (Critical Distance Inches) (Minimal Distance Inches) FACTOR (Critical Distance Inches) (Minimal Distance Inches) FACTOR

Spacing Between Anchors - Tension 3/16 3 1-1/2 0.73 3 1-1/2 1.00
1/4 4 2 0.66 4 2 0.84

Spacing Between Anchors - Shear 3/16 3 1-1/2 0.83 3 1-1/2 1.00
1/4 4 2 0.82 4 2 0.81

Edge Distance - Tension 3/16 1-7/8 1 0.71 4 2 0.91
1/4 2-1/2 1-1/4 0.78 4 2 0.88

Edge Distance - Shear 3/16 2-1/4 1-1/8 0.70 4 2 0.93
1/4 3 1-1/2 0.59 4 2 0.80

For SI: 1 inch = 25.4 mm

Allowable Edge and Spacing Distances
Tapcon®

Anchors

PERFORMANCE TABLE



SPECIFIED FOR ANCHORAGE INTO CONCRETE

Trubolt Wedge anchors feature a stainless steel expansion clip,
threaded stud body, nut and washer. Anchor bodies are made of
plated carbon steel, hot-dipped galvanized carbon steel, type 304
stainless steel or type 316 stainless steel as identified in the 
drawings or other notations. 

Trubolt+ Wedge anchors consist of a high-strength threaded stud
body, expansion clip, nut and washer. Anchor bodies are made of
plated carbon steel. The expansion clip consists of a split cylindrical
ring with undercutting grooves.

The exposed end of the anchor is stamped to identify anchor length. Stampings
should be preserved during installation for any subsequent embedment verification.

Use carbide tipped hammer drill bits made in accordance with ANSI B212.15-1994 to
install anchors.

Anchors are tested to ACI 355.2 and ICC-ES AC193. Anchors are listed by the following
agencies as required by the local building code: ICC-ES, UL, FM, City of Los Angeles,
California State Fire Marshal and Caltrans.

Trubolt Wedge

APPROVALS/LISTINGS

ICC Evaluation Service, Inc. # ESR-2251
– Category 1 performance rating
– 2006 IBC compliant
– Meets ACI 318 ductility requirements
– Tested in accordance with ACI 355.2  and ICC-ES AC193
– For use in seismic zones A & B
– 1/4", 3/8" & 1/2" diameter anchors listed in ESR-2251

Underwriters Laboratories
Factory Mutual
City of Los Angeles - #RR2748
California State Fire Marshall
Caltrans
Meets or exceeds U.S. Government G.S.A. Specification A-A-1923A Type 4

(formerlyGSA: FF-S-325 Group II, Type 4, Class 1)

ICC Evaluation Service, Inc. # ESR-2427
-Category 1 performance rating
-2006 IBC and 2009 IBC compliant
-Meets ACI 318 ductility requirements
-Tested in accordance with ACI 355.2 and ICC-ES AC193
-Listed for use in seismic zones A, B, C, D, E, & F
-3/8", 1/2", 5/8" & 3/4" diameter anchors listed in ESR-2427

City of Los Angeles - #RR25867

INSTALLATION STEPS

LENGTH INDICATION CODE *
CODE LENGTH OF ANCHOR CODE LENGTH OF ANCHOR

A 1-1/2 < 2 (38.1 <   50.8) K 6-1/2 < 7 (165.1 < 177.8)
B 2 < 2-1/2 (50.8 <   63.5) L 7 < 7-1/2 (177.8 < 190.5)
C 2-1/2 < 3 (63.5 <   76.2) M 7-1/2 < 8 (190.5 < 203.2)
D 3 < 3-1/2 (76.2 <   88.9) N 8 < 8-1/2 (203.2 < 215.9)
E 3-1/2 < 4 (88.9 < 101.6) O 8-1/2 < 9 (215.9 < 228.6)
F 4 < 4-1/2 (101.6 < 114.3) P 9 < 9-1/2 (228.6 < 241.3)
G 4-1/2 < 5 (114.3 < 127.0) Q 9-1/2 < 10 (241.3 < 254.0)
H 5 < 5-1/2 (127.0 < 139.7) R 10 < 11 (254.0 < 279.4)
I 5-1/2 < 6 (139.7 < 152.4) S 11 < 12 (279.4 < 304.8)
J 6 < 6-1/2 (152.4 < 165.1) T 12 < 13 (304.8 < 330.2)

*Located on top of anchor for easy inspection.
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1. Select a carbide drill bit with a diameter equal
to the anchor diameter. Drill hole to any depth
exceeding the desired embedment. See chart
for minimum recommended embedment.  

2. Clean hole or continue drilling additional depth to
accommodate drill fines.

3. Assemble washer and nut, leaving nut flush with
end of anchor to protect threads. Drive anchor
through material to be fastened until washer is
flush to surface of material.

4. Expand anchor by tightening nut 3-5 turns past
the hand tight position, or to the specified torque
requirement.

2.03 - B 3 ANCHORS TO CONCRETE
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ANCHOR INSTALLATION EMBEDMENT ANCHOR f’c = 2000 PSI (13.8 MPa) f’c = 4000 PSI (27.6 MPa) f’c = 6000 PSI (41.4 MPa)
DIA. TORQUE DEPTH TyPE TENSION SHEAR TENSION SHEAR TENSION SHEAR

In. (mm) Ft. Lbs. (Nm) In. (mm) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN)

1/4 (6.4) 4 (5.4) 1-1/8 (28.6) 1,180 (5.2) 1,400 (6.2) 1,780 (7.9) 1,400 (6.2) 1,900 (8.5) 1,400 (6.2)
1-15/16 (49.2) 2,100 (9.3) 1,680 (7.5) 3,300 (14.7) 1,680 (7.5) 3,300 (14.7) 1,680 (7.5)

2-1/8 (54.0) 2,260 (10.1) 1,680 (7.5) 3,300 (14.7) 1,680 (7.5) 3,300 (14.7) 1,680 (7.5)

3/8 (9.5) 25 (33.9) 1-1/2 (38.1) 1,680 (7.5) 2,320 (10.3) 2,240 (10.0) 2,620 (11.7) 2,840 (12.6) 3,160 (14.1)
3 (76.2) 3,480 (15.5) 4,000 (17.8) 5,940 (26.4) 4,140 (18.4) 6,120 (27.2) 4,500 (20.0)
4 (101.6) 4,800 (21.4) 4,000 (17.8) 5,940 (26.4) 4,140 (18.4) 6,120 (27.2) 4,500 (20.0)

1/2 (12.7) 55 (74.6) 2-1/4 (57.2) 4,660 (20.7) 4,760 (21.2) 5,100 (22.7) 4,760 (21.2) 7,040 (31.3) 7,040 (31.3)
4-1/8 (104.8) 4,660 (20.7) 7,240 (32.2) 9,640 (42.9) 7,240 (32.2) 10,820 (48.1) 8,160 (36.3)

6 (152.4) 5,340 (23.8) 7,240 (32.2) 9,640 (42.9) 7,240 (32.2) 10,820 (48.1) 8,160 (36.3)

5/8 (15.9) 90 (122.0) 2-3/4 (69.9) 6,580 (29.3) 7,120 (31.7) 7,180 (31.9) 7,120 (31.7) 9,720 (43.2) 9,616 (42.8
5-1/8 (130.2) 6,580 (29.3) 9,600 (42.7) 14,920 (66.4) 11,900 (52.9) 16,380 (72.9) 12,520 (55.7)
7-1/2 (190.5) 7,060 (31.4) 9,600 (42.7) 15,020 (66.8) 11,900 (52.9) 16,380 (72.9) 12,520 (55.7)

3/4 (19.1) 110 (149.2) 3-1/4 (82.6) 7,120 (31.7) 10,120 (45.0) 10,840 (48.2) 13,720 (61.0) 13,300 (59.2) 15,980 (71.1)
6-5/8 (168.3) 10,980 (48.8) 20,320 (90.4) 17,700 (78.7) 23,740 (105.6) 20,260 (90.1) 23,740 (105.6)

10 (254.0) 10,980 (48.8) 20,320 (90.4) 17,880 (79.5) 23,740 (105.6) 23,580 (104.9) 23,740 (105.6)

7/8 (22.2) 250 (339.0) 3-3/4 (95.3) 9,520 (42.3) 13,160 (58.5) 14,740 (65.6) 16,580 (73.8) 17,420 (77.5) 19,160 (85.2)
6-1/4 (158.8) 14,660 (65.2) 20,880 (92.9) 20,940 (93.1) 28,800 (128.1) 24,360 (108.4) 28,800 (128.1)

8 (203.2) 14,660 (65.2) 20,880 (92.9) 20,940 (93.1) 28,800 (128.1) 24,360 (108.4) 28,800 (128.1)

1 (25.4) 300 (406.7) 4-1/2 (114.3) 13,940 (62.0) 16,080 (71.5) 20,180 (89.8) 22,820 (101.5) 21,180 (94.2) 24,480 (108.9)
7-3/8 (187.3) 14,600 (64.9) 28,680 (127.6) 23,980 (106.7) 37,940 (168.8) 33,260 (148.0) 38,080 (169.4)
9-1/2 (241.3) 18,700 (83.2) 28,680 (127.6) 26,540 (118.1) 37,940 (168.8) 33,260 (148.0) 38,080 (169.4)

* Allowable values are based upon a 4 to 1 safety factor. Divide by 4 for allowable load values.
* For Tie-Wire Wedge Anchor, TW-1400, use tension data from 1/4" diameter with 1-1/8" embedment.
* For continuous extreme low temperature applications, use stainless steel.

Ultimate Tension and Shear Values (Lbs/kN) in Concrete*

Ultimate Tension and Shear Values (Lbs/kN) in
Lightweight Concrete*

ANCHOR INSTALLATION EMBEDMENT ANCHOR LIGHTWEIGHT CONCRETE               LOWER FLUTE OF STEEL DECK WITH
DIA. TORQUE DEPTH TyPE f’c = 3000 PSI (20.7 MPa) LIGHTWEIGHT CONCRETE FILL

In. (mm) Ft. Lbs. (Nm) In. (mm) f’c = 3000 PSI (20.7 MPa)

TENSION SHEAR TENSION SHEAR
Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN)

3/8 (9.5) 25 (33.9) 1-1/2 (38.1) 1,175 (5.2) 1,480 (6.6) 1,900 (8.5) 3,160 (14.1)
3 (76.2) 2,825 (12.6) 2,440 (10.9) 2,840 (12.6) 4,000 (17.8)

1/2 (12.7) 55 (74.6) 2-1/4 (57.2) 2,925 (13.0) 2,855 (12.7) 3,400 (15.1) 5,380 (23.9)
3 (76.2) 3,470 (15.4) 3,450 (15.3) 4,480 (19.9) 6,620 (29.4)
4 (101.6) 4,290 (19.1) 3,450 (15.3) 4,800 (21.4) 6,440 (28.6)

5/8 (15.9) 90 (122.0) 3 (76.2) 4,375 (19.5) 4,360 (19.4) 4,720 (21.0) 5,500 (24.5)
5 (127.0) 6,350 (28.2) 6,335 (28.2) 6,580 (29.3) 9,140 (40.7)

3/4 (19.1) 110 (149.2) 3-1/4 (82.6) 5,390 (24.0) 7,150 (31.8) 5,840 (26.0) 8,880 (39.5)
5-1/4 (133.4) 7,295 (32.5) 10,750 (47.8) 7,040 (31.3) --- ---

* Allowable values are based upon a 4 to 1 safety factor. Divide by 4 for allowable load values.

WS-Carbon or
WS-G

Hot-Dipped
Galvanized

or
WW-304 S.S. 

or 
SWW-316 S.S.

WS-Carbon or
WS-G

Hot-Dipped
Galvanized

or
WW-304 S.S. 

or 
SWW-316 S.S.

Trubolt
Wedge Anchors 

Trubolt
Wedge Anchors 

PERFORMANCE TABLE
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Recommended Edge and Spacing Distance Requirements
for Tension Loads*

ANCHOR EMBEDMENT ANCHOR EDGE DISTANCE MIN. ALLOWABLE SPACING REQUIRED MIN. ALLOWABLE
DIA. DEPTH TyPE REQUIRED TO EDGE DISTANCE AT TO OBTAIN MAX. SPACING AT WHICH

In. (mm) In. (mm) OBTAIN MAX. WHICH THE LOAD WORKING LOAD THE LOAD FACTOR
WORKING LOAD FACTOR APPLIED = .65 In. (mm) APPLIED = .70

In. (mm) In. (mm) In. (mm)

1/4 (6.4) 1-1/8 (28.6) 2      (50.8) 1    (25.4)  3-15/16 (100.0) 2 (50.8)
1-15/16 (49.2) 1-15/16 (49.2) 1      (25.4) 3-7/8 (98.4) 1-15/16 (49.2)

2-1/8 (54.0) 1-5/8 (41.3) 13/16 (20.6) 3-3/16 (81.0) 1-5/8 (41.3)
3/8 (9.5) 1-1/2 (38.1) 2-5/8 (66.7) 1-5/16 (33.3) 5-1/4 (133.4) 2-5/8 (66.7)

3      (76.2) 3 (76.2) 1-1/2 (38.1) 6 (152.4) 3 (76.2)
4 (101.6) 3 (76.2) 1-1/2 (38.1) 6 (152.4) 3 (76.2)

1/2 (12.7) 2-1/4 (57.2) 3-15/16 (100.0) 2 (50.8) 7-7/8 (200.0) 3-15/16 (100.0)
4-1/8 (104.8) 3-1/8 (79.4) 1-9/16 (39.7) 6-3/16 (157.2) 3-1/8 (79.4)

6 (152.4) 4-1/2 (114.3) 2-1/4 (57.2) 9 (228.6) 4-1/2 (114.3)
5/8 (15.9) 2-3/4 (69.9) 4-13/16 (122.2) 2-7/16 (61.9) 9-5/8 (244.5) 4-13/16 (122.2)

5-1/8 (130.2) 3-7/8 (98.4) 1-15/16 (49.2) 7-1/16 (195.3) 3-7/8 (98.4)
7-1/2 (190.5) 5-5/8 (142.9) 2-13/16 (71.4) 11-1/4 (285.8) 5-5/8 (142.9)

3/4 (19.1) 3-1/4 (82.6) 5-11/16 (144.5) 2-7/8 (73.0) 11-3/8 (288.9) 5-11/16 (144.5)
6-5/8 (168.3) 5 (127.0) 2-1/2 (63.5) 9-15/16 (252.4) 5      (127.0)

10 (254.0) 7-1/2 (190.5) 3-3/4 (95.3) 15 (381.0) 7-1/2 (190.5)
7/8 (22.2) 3-3/4 (95.3) 6-9/16 (166.7) 3-5/16 (84.1) 13-1/8 (333.4) 6-9/16 (166.7)

6-1/4 (158.8) 6-1/4 (158.8) 3-1/8 (79.4) 12-1/2 (317.5) 6-1/4 (158.8)
8 (203.2) 6 (152.4) 3 (76.2) 12 (304.8) 6 (152.4)

1 (25.4) 4-1/2 (114.3) 7-7/8 (200.0) 3-15/16 (100.0) 15-3/4 (400.1) 7-7/8 (200.0)
7-3/8 (187.3) 7-3/8 (187.3) 3-11/16 (93.7) 14-3/4 (374.7) 7-3/8 (187.3)
9-1/2 (241.3) 7-1/8 (181.0) 3-9/16 (90.5) 14-1/4 (362.0) 7-1/8 (181.0)

* Spacing and edge distances shall be divided by 0.75 when anchors are placed in structural lightweight concrete. Linear interpolation may be used for intermediate spacing and edge distances.

ANCHOR EMBEDMENT ANCHOR EDGE DISTANCE MIN. EDGE MIN. EDGE DISTANCE SPACING MIN. ALLOWABLE
DIA. DEPTH TyPE REQUIRED TO DISTANCE AT WHICH AT  WHICH THE REQUIRED TO SPACING BETWEEN

In. (mm) In. (mm) OBTAIN MAX. THE LOAD FACTOR LOAD FACTOR OBTAIN MAX. ANCHORS In. (mm) 
WORKING LOAD APPLIED = .60 APPLIED = .20 WORKING LOAD LOAD FACTOR

In. (mm) In. (mm) In. (mm) In. (mm) APPLIED = .40

1/4 (6.4) 1-1/8 (28.6) 2 (50.8) 1-5/16 (33.3) --- --- 3-15/16 (100.0) 2 (50.8)
1-15/16 (49.2) 1-15/16 (49.2) 1 (25.4) --- --- 3-7/8 (98.4) 1-15/16 (49.2)

3/8 (9.5) 1-1/2 (38.1) 2-5/8 (66.7) 1-3/4 (44.5) --- --- 5-1/4 (133.4) 2-5/8 (66.7)
3 (76.2) 3-3/4 (95.3) 3 (76.2) 1-1/2 (38.1) 6 (152.4) 3 (76.2)

1/2 (12.7) 2-1/4 (57.2) 3-15/16 (100.0) 2-9/16 (65.1) --- --- 7-7/8 (200.0) 3-15/16 (100.0)
4-1/8 (104.8) 5-3/16 (131.8) 3-1/8 (79.4) 1-9/16 (39.7) 6-3/16 (157.2) 3-1/8 (79.4)

5/8 (15.9) 2-3/4 (69.9) 4-13/16 (122.2) 3-1/8 (79.4) --- --- 9-5/8 (244.5) 4-13/16 (122.2)
5-1/8 (130.2) 6-7/16 (163.5) 3-7/8 (98.4) 1-15/16 (49.2) 7-11/16 (195.3) 3-7/8 (98.4)

3/4 (19.1) 3-1/4 (82.6) 5-11/16 (144.5) 3-3/4 (95.3) --- --- 11-3/8 (288.9) 5-11/16 (144.5)
6-5/8 (168.3) 6-5/16 (160.3) 5 (127.0) 2-1/2 (63.5) 9-15/16 (252.4) 5 (127.0)

7/8 (22.2) 3-3/4 (95.3) 6-9/16 (166.7) 4-5/16 (109.5) --- --- 13-1/8 (333.4) 6-9/16 (166.7)
6-1/4 (158.8) 8-1/2 (215.9) 6-1/4 (158.8) 3-1/8 (79.4) 12-1/2 (317.5) 6-1/4 (158.8)

1 (25.4) 4-1/4 (108.0) 7-7/8 (200.0) 5-1/8 (130.2) --- --- 15-3/4 (400.1) 7-7/8 (200.0)
7-3/8 (187.3) 10-1/16 (255.6) 7-3/8 (187.3) 3-11/16 (93.7) 14-3/4 (374.7) 7-3/8 (187.3)

* Spacing and edge distances shall be divided by 0.75 when anchors are placed in structural lightweight concrete. Linear interpolation may be used for intermediate spacing and edge distances.

Combined Tension and Shear Loading—for Trubolt Anchors
Allowable loads for anchors subjected to combined shear and tension forces are determined by the following equation:

(Ps /Pt ) 5/3 + (vs /vt ) 5/3 ≤ 1

Ps = Applied tension load      vs = Applied shear load      Pt  = Allowable tension load      vt  = Allowable shear load

WS-Carbon 
or

WS-G
Hot-Dipped
Galvanized

or
WW-304 S.S. 

or 
SWW-316 S.S.

WS-Carbon or
WS-G

Hot-Dipped
Galvanized

or
WW-304 S.S. 

or 
SWW-316 S.S.

Trubolt
Wedge Anchors 

Trubolt
Wedge Anchors 

Recommended Edge and Spacing Distance Requirements
for Shear Loads*

 PERFORMANCE TABLE



PIPE COVERING PROTECTION SHIELDFIG. 300

MATERIAL: Carbon steel or 304/316 stainless steel.
FINISH: Galvanized.
SERVICE: For use on the outside of foam or fiber glass insulation.
ORDERING: Specify shield size and figure number.

SIZE
NO.

SHIELD

B
LENGTH

C
STOCK
SIZE

D
DIA.

HANGER
SIZE

WGT.
PER
C

0 12 24 ga. 17/8 11/2 25
1 12 24 ga. 23/8 2 31
2 12 24 ga. 27/8 21/2 37

3 12 18 ga. 31/2 3 90
4 12 18 ga. 4 31/2 95
5 12 18 ga. 41/2 4 110

6 12 18 ga. 5 5 125
7 12 18 ga. 59/16 5 140
8 12 18 ga. 65/8 6 165

9 12 18 ga. 75/8 8 190
10 12 18 ga. 85/8 8 210

13 12 18 ga. 95/8 10 235
14 12 18 ga. 103/4 10 265

15 12 18 ga. 113/4 12 295
16 12 18 ga. 123/4 12 315
17 12 16 ga. 14 14 445

18 12 16 ga. 15 16 446
19 12 16 ga. 16 16 490
20 12 16 ga. 17 18 515

21 12 16 ga. 18 18 550
22 12 16 ga. 19 20 570
23 12 16 ga. 20 20 635

24 12 16 ga. 21 24 645
25 12 16 ga. 22 24 660
26 12 16 ga. 23 24 700

27 12 16 ga. 24 24 785
28 12 16 ga. 26 30 790
29 12 16 ga. 27 30 805
30 12 16 ga. 28 30 860

PIPE
SIZE

A - Insulation Thickness

1/2 3/4 1 11/2 2

1/2 0 1 - - -
3/4 1 1 2 4 6
1 1 2 3 5 7

11/4 2 3 3 6 7
11/2 2 3 4 6 7
2 3 4 5 7 8

21/2 4 5 6 7 8
3 5 6 7 8 9

31/2 - - 8 9 10

4 - - 8 9 10
5 - - 9 10 13
6 - - 10 13 14

8 - - 14 15 16
10 - - 16 17 18
12 - - 18 19 20

14 - - 19 20 21
16 - - 21 22 23
18 - - 23 24 25

20 - - 25 26 27
24 - - 28 29 30

TUBING
SIZE

A - Insulation Thickness

1/2 3/4 1 11/2 2

1/2 0 1 2 4 5
3/4 0 1 2 4 6
1 1 2 3 4 6

11/4 1 2 3 5 7
11/2 2 3 3 5 7
2 3 4 4 6 8

21/2 4 5 5 7 8
3 5 6 6 8 9

31/2 6 7 7 8 9

4 7 7 8 9 10
5 8 8 9 10 13
6 9 9 10 13 14

SHIELD SIZE SELECTION TABLE FOR TUBING

SHIELD SIZE SELECTION TABLE FOR PIPE
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2.04  THERMAL INSULATION SHIELD - D & E FOR TRAPEZE AND CLEVIS HANGER
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