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For the purposes of this chapter, nonstructural components shall be assigned to the same Seismic
Design Category as the structure that they occupy or to which they are attached.

13.1.3 Component Importance Factor.
All components shall be assigned a component Importance Factor as indicated in this section. The
component Importance Factor, Ip, shall be taken as 1.5 if any of the following conditions apply:

1. The component is required to function for life-safety purposes after an earthquake, including
fire protection sprinkler systems and egress stairways.

 2. The component conveys, supports, or otherwise contains toxic, highly toxic, or explosive
substances where the quantity of the material exceeds a threshold quantity established by the
Authority Having Jurisdiction and is sufficient to pose a threat to the public if released.

 3. The component is in or attached to a Risk Category IV structure, and it is needed for
continued operation of the facility or its failure could impair the continued operation of the
facility.

 4. The component conveys, supports, or otherwise contains hazardous substances and is
attached to a structure or portion thereof classified by the Authority Having Jurisdiction as a
hazardous occupancy.

All other components shall be assigned a component Importance Factor, Ip, equal to 1.0.

13.1.4 Exemptions.

The following nonstructural components are exempt from the requirements of this chapter:

1. Furniture except storage cabinets, as noted in Table 13.5-1;

2. Temporary or movable equipment;

3. Architectural components in Seismic Design Category B, other than parapets, provided that
the component Importance Factor, Ip, is equal to 1.0;

4. Mechanical and electrical components in Seismic Design Category B;

5. Mechanical and electrical components in Seismic Design Category C provided that either

a. The component Importance Factor, Ip, is equal to 1.0 and the component is positively
attached to the structure; or

b. The component weighs 20 lb (89 N) or less then 5 plf.
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6. Discrete mechanical and electrical components in Seismic Design Categories D, E, or F that are
positively attached to the structure, provided that either

a. The component weighs 400 lb (1,779 N) or less, the center of mass is located
4 ft (1.22 m) or less above the adjacent floor level, flexible connections are provided
between the component and associated ductwork, piping, and conduit, and the
component Importance Factor, Ip, is equal to 1.0; or

b. The component weighs 20 lb (89 N) or less then 5 plf

7. Distribution systems in Seismic Design Categories D, E, or F included in the exceptions for
conduit, cable tray, and raceways in Section 13.6.5, duct systems in 13.6.6 and piping and
tubing systems in 13.6.7.3. Where in-line components, such as valves, in-line suspended pumps,
and mixing boxes require independent support, they shall be addressed as discrete components
and shall be braced considering the tributary contribution of the attached distribution system.

Manual Use Instructions
This manual has been designed with the Tradesman and General Contractor in mind. With Design
Criteria from the approved construction documents, the user will be able to pull out the transverse and
longitudinal brace spacing. The necessary seismic design factors are: IP, SDS, z/h - these factors have
been defined earlier in this section and are taken from Chapter 13 of the ASCE 7-16 Standard.

Suggested connection details are also provided in Section C.  Note that it is beyond the scope of this
document to design site specific connection details from project to project.  These details should be
provided by the Design Professional of Record.

Finally, selected G-STRUT® fittings and components have been provided in Section A.  For a full range of
G-STRUT® accessories, pricing, and sales information please visit www.gstrut.com

Limitations of Liability
G-STRUT/G-FORCE® and Response Structural Engineers are providing these details as suggestions based
on industry standards.  Project specific drawings and requirements should be verified prior to applying
the schematic details in the following sections.  Use of the seismic bracing details for a given project
should be accepted by the Architect or Structural Engineer of Record.  G-STRUT® and G-FORCE® are
registered copyrights of Gregory Industries Inc.
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Finishes
Comprehensive list of available coatings/material types for

G-STRUT® channel and accessories.
Pre-Galvanizing:
A zinc coating is applied by hot-dipping the steel
coil on Gregory’s specialty continuous
galvanizing line. The channel is roll-formed, cut
and/or punched as specified in conformance to
ASTM 653 for hot-dipped pre-galvanizing, with
a G-90 coating (0.90 ounces of zinc per square
foot of steel).

Hot-Dipped Galvanized:
The material is zinc-coated after fabrication
providing an extra heavy total product
protection on all surfaces. The channel is
pretreated, pickled, and then dipped into tanks
of molten zinc, creating an electrolyzed bond.
HDG provides superior corrosion resistance for
highly corrosive exterior applications as
compared to pre-galvanized material. G-STRUT®
hot-dipped galvanized is in conformance with
ASTM A-123 specification.

Galvannealed:
A zinc coating is applied by pre-galvanizing the
steel coil on Gregory’s specialty continuous
galvanizing line. The coil then passes through an
additional heat induction process, creating a
matted gray finish with an all-alloy coating that
is designed for its paintability. Galvannealed
G-STRUT® is easily painted post-installation
without costly pre-treatment.

Powder Coat or Electro Deposition Coating
(Green):
Electro-deposition coating, or E-Coat, uses
electricity to deposit a smooth, thin, uniform
layer of epoxy resin coating on the surface of a
metal part. Powder coating electrostatically
applies a uniform dry polyester powder to a

metal surface. Both methods utilize an “oven-
baked” durable painted finish. G-STRUT® is also
available in custom colors.

Electro-galvanized: 
Electro-galvanized, or “zinc plated,” combines the steel 
and .5 mils of zinc that form a bond by an electrolysis 
process. Electro-galvanizing is most commonly applied to
G-STRUT’S® small fittings and hardware.

Aluminum:
G-STRUT® channel is available in extruded
Aluminum Alloy suitable for a variety of
applications.

Black/Plain:
A plain finish is pickled, hot-rolled carbon steel
with a light oil finish. There is no protection
against red rust.

Yellow Zinc Dichromate (Gold):
The pickled and oiled fabricated part is
immersed in an Electro-zinc plated bath and
sealed with a yellow zinc dichromate creating a
protective, iridescent yellow finish.

PVC Coated:
A polyvinyl chloride (PVC) plastic coating is
bonded to the channel or accessory by
immersing the part in fluid PVC tanks. PVC can
be applied over galvanized or plain steel
without costly pre-treatment.

Stainless:
G-STRUT® channel is supplied in type 304
stainless steel. Type 316 stainless steel is also
available upon request.
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Elements of Section

G-STRUT®  Channel – G582 / G582A
1-5/8” x 1-5/8” (1.625” x 1.625”)
12 gauge (0.102” thick)

Beam & Column Loads

XX-AXIS YY-AXIS
Strut

Section
Number

Weight/ 
Foot  
lbs.

Area of  
Section  

in.2

Moment of
Inertia

in.4

Section 
Modulus

in.3

Radius of 
Gyration

in.

Moment of
Inertia

in.4

Section 
Modulus

in.3

Radius of 
Gyration

in.

G582 1.827 0.537 0.178 0.194 0.576 0.230 0.283 0.654

G582A 3.655 1.074 0.891 0.548 0.911 0.460 0.566 0.654

Strut
Section
Number

Beam Span
or

Column Height

Maximum
Column

Load

Total Uniform
Load at

25,000 PSI

Deflection
at 

25,000 PSI

Uniform Load at 
1/240 Span 
Deflection

in. lbs. lbs. in. lbs.

G582 12 10960 3230 0.01 -

18 10630 2150 0.03 -

24 10250 1610 0.05 -

30 9830 1290 0.08 -

36 9370 1070 0.12 -

42 8870 920 0.17 -

48 8330 800 0.22 710

54 7750 710 0.28 560

60 7140 640 0.34 450

66 6490 580 0.42 370

72 5790 530 0.49 310

84 4360 460 0.68 230

96 3340 400 0.89 170

108 2640 350 1.11 140

120 2140 320 1.39 110

132 1760 290 1.68 90

144 - 260 1.95 70

156 - 240 2.29 60

168 - 230 2.75 50

180 - 210 3.08 50

192 - 200 3.57 30

204 - 190 4.06 30

216 - 170 4.32 30

228 - 170 5.08 30

240 - 160 5.75 20
(Continued on next page.)
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G-STRUT Engineering Data 

G-STRUT®  Channel – G582 / G582A    (Continued from previous page.)

Beam & Column Loads

(Continued on next page.)

Strut
Section
Number

Beam Span
or

Column Height

Maximum
Column

Load

Total Uniform
Load at

25,000 PSI

Deflection
at 

25,000 PSI

Uniform Load at 
1/240 Span 
Deflection

in. lbs. lbs. in. lbs.

G582A 12 22450 9130 0.00 -

18 22150 6080 0.01 -

24 21820 4560 0.03 -

30 21460 3650 0.04 -

36 21080 3040 0.07 -

42 20660 2600 0.09 -

48 20220 2280 0.12 -

54 19760 2020 0.16 -

60 19270 1820 0.19 -

66 18400 1660 0.24 -

72 17180 1520 0.28 -

84 14530 1300 0.38 1170

96 11630 1140 0.50 890

108 9180 1010 0.64 700

120 7440 910 0.79 570

132 6150 830 0.96 470

144 5160 760 1.14 390

156 4400 700 1.33 330

168 - 650 1.55 290

180 - 600 1.76 250

192 - 570 2.03 220

204 - 530 2.26 190

216 - 500 2.53 170

228 - 480 2.86 150

240 - 450 3.13 140



G-STRUT/G-FORCE
4100 13th St. SW Canton, OH 44710
866-997-8788 www.gstrut.com

PAGE
Todd G. Kemen, SE

California Lic. S5409
     A9

G-STRUT  Hardware
    REFERENCE:
      G-STRUT

       GENERAL
                      CATALOG (13008)

  P. 23



G-STRUT/G-FORCE
4100 13th St. SW Canton, OH 44710
866-997-8788 www.gstrut.comTodd G. Kemen, SE

California Lic. S5409

PAGE

G-STRUT  Fitting & Accessories

      A10

    REFERENCE:
      G-STRUT

       GENERAL
                      CATALOG (13008)

     P. 28,32



G-STRUT/G-FORCE
4100 13th St. SW Canton, OH 44710
866-997-8788 www.gstrut.com

PAGE
Todd G. Kemen, SE

California Lic. S5409

    REFERENCE:
      G-STRUT

       GENERAL
                      CATALOG (13008)

P. 38

     A11

G-STRUT Fitting & Accessories
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GREGORY INDUSTRIES TERMS AND CONDITIONS OF SALE

1. These terms and conditions (“TCA”) shall, along with the quantities and price reflected in any material quote (“Quote”) or order (“Order”),
constitute the complete understanding between Gregory Industries, Inc. (“Gregory”) and Purchaser and shall supersede any and all prior
terms and conditions, negotiations or other written and oral agreements. Unless specifically noted otherwise, in the event of any ambiguity
between the TCA and any Order or Quote, the TCA shall govern.

2. This TCA shall be deemed accepted and agreed upon in full upon the either the written acceptance of the TCA, the receipt and acceptance
of any goods delivered pursuant to the TCA or the payment for any goods shipped under the TCA whichever is the first to occur.

3. Gregory hereby excludes, rejects and disavows any and all non-conforming or differing terms, conditions or qualifications contained within
any Purchaser order, quote or any other form of confirmatory memorandum, regardless of when or in what order such non-conforming or
differing terms were delivered or offered to Gregory.

4. Each and every term set forth herein shall be deemed material and germane to the transaction. This TCA and any Order or Quote may not
be modified by Purchaser in any respect and may only be modified by a writing signed by Gregory. This TCA and any Quote or Order shall
not be subject to either oral modification or modification by conduct.

5. All payments are due within 30 days of the date of invoice (“Net 30”) unless an extended term is agreed upon in a writing signed by a
Gregory authorized representative. All payments beyond Net 30 shall be subject to compounding interest charges of .75%/month. Gregory
reserves the right to suspend all performance if payment is later than Net 30 and also reserves the right to accept late payments at its sole
discretion. No acceptance of any payment later than Net 30 shall be deemed to waive any right or future rights that Gregory may otherwise
have to cancel or suspend its future performance.

6. Any Quote shall expire and be deemed revoked 30 calendar days after delivery of the Quote, unless otherwise specified, if there is no act of
acceptance as such is defined in paragraph 2 herein. Delivery shall be deemed made upon the transmission by Gregory, by any means, of a
Quote.

7. Any Quote which is delivered to Gregory and accepted by Gregory may only be changed or altered with the express written consent of
Gregory.

8. All prices quoted herein are subject to change at the sole discretion of Gregory based upon the prevailing steel and related supplies
markets. Gregory shall provide purchaser three (3) business days written notice of any such price change.

9. This agreement shall be deemed made in Stark County, Ohio and any dispute herein shall be governed by the laws of the state of Ohio and
the venue for any action or proceeding arising in any respect between Gregory and Purchaser shall be in either the state or federal court
situated in Stark County, Ohio. Should any portion of this paragraph be deemed unenforceable then only such portion deemed
unenforceable shall be struck.

10. In the event that Gregory has to employ attorneys to either enforce its rights, defend its rights or to seek payment or any other remedy
available at law or equity, then purchaser agrees to pay for all attorneys’ fees and costs expended by Gregory in any such action regardless
of the outcome.

11. This TCA and the underlying materials quote shall be subject to termination at the convenience of Gregory without any further obligation
whatsoever on the part of Gregory.

12. In the event of any breach or allegation of breach on the part of Gregory, the only damages for which Gregory may be held responsible shall
be the cost of any cover (as defined by the Uniform Commercial Code) for a period of thirty (30) calendar days from the alleged date of
breach. Gregory hereby disclaims and purchaser hereby waives any and all other damages whether arising under contract, tort or statute
including but not limited to damages arising from alleged delay, non-delivery, lost profits, lost commercial expectancy, reputation or any
other type or theory of damages.

13. Gregory reserves the right, at any point in time to request information concerning bonding, information related to mechanics’ lien rights, or
information related to the financial strength of purchaser. Such information shall, if requested by Gregory, shall be provided by purchaser
within three (3) business days of any request. Failure to provide such information shall constitute a material breach.

14. Upon any act of breach, Gregory shall have the right to repossess product delivered, sue for all amounts due including attorneys’ fees as
provided herein, suspend any further performance and or cancel any and all existing agreements without any further obligation by Gregory.

15. Gregory agrees to deliver the agreed product within the time specified in the Quote or Order or a soon as is commercially reasonable.
Unless otherwise specifically noted, all deliveries are F.O.B. at Gregory loading docks. If shipped freight is prepaid, the charge for freight will
be added to the invoice. Risk of loss or damage shall be borne by purchaser and claims made directly with carrier.

16. Gregory hereby disclaims any implied or express warranty or merchantability or fitness for an intended or any particular purpose. Gregory
represents that the product shall reasonably conform to applicable federal and state specifications, and Gregory will provide necessary
material test reports representing such.

17. Any and all claims for damaged, defective, nonconforming material or claims of shortages shall be made in writing to Gregory within 24
hours of delivery to Purchaser or such claims are deemed to be affirmatively waived.

18. Should any term or condition set forth herein be deemed by a court of competent jurisdiction to be unenforceable, then All other terms
shall survive such ruling and shall be deemed to govern the parties’ relationship.



Minimum distance from the
edge of concrete to center

 of bolt is (12x'D').

Expansion anchors
of diameter 'D'.

T

Minimum embedment of
anchor in concrete is 'E'

Rod Coupler, Hex Nut
& G201050 Series Square Washer

All Threaded Rod

Load

Hex Nuts G201050
Series Square Washer

All Threaded Rod

Cast in place Insert

1" (25mm) Min

Minimum embedment of
anchor in concrete is 'E'

Anchor
  Part
Number

Ibs. (kN)in. (mm) in. (mm)
610

1130

(2.71)

(5.02)

3
8"

1
2"

(9)

(13)

3"

4"

(76)

(101)

Rod
Size

Allowable
   load **

 (In Tension)

 Minimum
Embedment
        'E'

B2501-3
8

B2501-12

Minimum distance from the
edge of concrete to center

 of bolt is (10x'D').

Load

Diameter
     'D'

Allowable
   load **

 (In Tension)

 Minimum
Embedment
        'E'

 Minimum
 Concrete
Coverage 'T'

in. (mm) Ibs. (kN) in. (mm) in. (mm)
3

8"
1

2"

5
8"

3
4"

(9)

(13)

(16)

(19)

712

1024

1402

1978

(3.17)

(4.56)

(6.24)

(8.80)

21
2"

31
2"

4"

43
4"

(63)

(89)

(101)

(120)

11
4"

13
4"

2"

23
8"

(31.7)

(44.4)

(50.8)

(60.3)

Load
Load

E

1" (25 mm) Min.

'T'

Minimum distance from edge of
concrete to center of expansion

anchor is (10x'D').

Rod Coupler, Hex Nut &
 Square Washer

All Thread Rod

Expansion anchors
 of diameter 'D'

Diameter
     'D'

Allowable
   load **

 (In Tension)

 Minimum
Embedment
        'E'

 Minimum
 Concrete
Coverage 'T'

in. (mm) Ibs. (kN) in. (mm) in. (mm)
3

8"

1
2"

5
8"

(9)

(13)

(16)

508

738

1101

(2.26)

(3.28)

(4.90)

21
2"

31
2"

4"

(63.5)

(88.9)

(101.6)

11
4"

13
4"

2"

(31.7)

(44.4)

(50.8)

Diameter
     'D'

Allowable
   load **

 (In Tension)

 Minimum
Embedment
        'E'

 Minimum
 Concrete
Coverage 'T'

in. (mm) Ibs. (kN) in. (mm) in. (mm)
3

8"

1
2"

5
8"

3
4"

(9)

(13)

(16)

(19)

712

1024

1402

1978

(3.17)

(4.56)

(6.24)

(8.80)

21
2"

31
2"

4"

43
4"

(63.5)

(88.9)

(101.6)

(120.6)

11
4"

13
4"

2"

23
8"

(31.7)

(44.4)

(50.8)

(60.3)

Light Weight Concrete

Normal Weight Concrete
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     G-STRUT Hanger Rod Attachments   

    C1

A Concrete Attachments To Slab
Scale: 3/4" = 1'-0"

B Concrete Attachments To Slab
Scale: 3/4" = 1'-0"

C Concrete Attachments To Composite Slab
Scale: 3/4" = 1'-0"

* Note:
Allowable loads should be used for estimation purposes only. Final anchorage schemes should be site specific by
a licensed professional



Load

Flat Washer

Side Beam
Angle Clip

Bolt Diameter 'D'

Hex Nuts

Must be above the neutral
axis of wood beam and a
minimum of (4 x 'D') from
 bottom of beam

Square Washer
& Hex Nut

3" Min.

Rod
Size

Design
 Load

 Minimum
Embedment
        'E'

 Thread
 Length
    'TL'

Ibs. (kN) in. (mm) in. (mm)
3

8"-16 559

659

(2.48)

(2.93)

3"

3"

(76)

(76)

2"

21
2"

(51)

(63)1
2"-13

Load

Hex Nuts

All Threaded Rod ATR

Heavy Duty
Rod Coupler

Flat Washer

         Coach
 Screw Rod

'E''TL'

Thickness

   Bolt
Diameter
     'D'

   Allowable load
for Beam Thickness

Ibs. (kN)
200

300

360

420

(.89)

(1.33)

(1.60)

(1.87)

3
8"-16

1
2"-13

5
8"-11

3
4"-10

Ibs.(kN)
250

460

700

870

(1.11)

(2.04)

(3.11)

(3.87)

1 1 2" (38mm)
  Minimum

3 1 2" (89mm)
  Minimum

ATR
ROD
Dia.

3
8"-16

1
2"-13

5
8"-11

3
4"-10

Load

Beveled Washer
When Required

Hex Nut
and Washer

All Threaded
Rod ATR

All Threaded
Rod ATR

All Threaded Rod ATR

Hex Nut
and Washer

Flat Washer or
Square Washer

Hex Nut
and Washer

Square Washer
1

4" Thick Sized to Fit Joist

LoadLoad

ATR
Size

Allowable load

Ibs. (kN)

610

1130

1810

2710

(2.71)

(5.02)

(8.05)

(12.05)

3
8"-16

1
2"-13

5
8"-11

3
4"-10

7
8"-9 3770 (16.77)
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Wood & Steel

   C2

     G-STRUT Hanger Rod Attachments   

A Wood Attachment
Scale: 3/4" = 1'-0"

B Wood Attachment
Scale: 1-1/2" = 1'-0"

C Structural Steel Attachment
Scale: 1-1/2" = 1'-0"
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