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History

® 1976 — Guidelines for Seismic
Restraint of Mechanical Systems
(Sheet Metal Industry Fund of Los Angeles)

® 1982 — Guidelines for Seismic
Restraints of Mechanical Systems
and Plumbing Piping Systems

(Sheet Metal Industry Fund of Los Angeles and
The Plumbing and Piping Industry Council , Inc.)




History

® 1991 — Seismic Restraint Manual -
Guidelines for Mechanical Systems
(SMACNA)
— Included larger ducts
— Included conduit
— Created Seismic Hazard Level (SHL)

® 1993 — Appendix E
— Corrections and Clarifications
— Specific Requirements for OSHPD
— OSHPD Approval

History

® 1998 — Second Edition
— 2000 — ANSI Approval

— 2000 — Addendum #1
» Changes in the 1997 UBC
» Brought about SHL AA




Poll Question #1

» Which best describes your experience with projects requiring
Seismic Bracing?
— The vast majority or all of our projects require seismic
bracing (80%¢+).
— Most of our projects require seismic bracing (60%-
80%).

— About half of our projects require seismic bracing
(40%-60%).

— Most of our projects do not require seismic bracing
(20%-40%).

— Only “special” projects require seismic bracing (20%
or less)

— We have never done a project that requires seismic
bracing.

PHYSICS




Older Codes

BOCA F, = A,C.Pa W,
seccl F, = A,C.Pa W,
ICBO

UBC 1997

Current Codes

International Building Code (1BC) 2006 & 2009

_ 0.4a,S,W, (1+ 2%)




All Codes Take the Form of
F, =CW,

Where C_ = a series of variables given in
the building code

C. is a measure of acceleration

The Form is the Same

- 0.4a Sy, 1102
h




Simplifying

F =CW, |1+22
h

The Components

Is an adjustment for
/ the anticipated force
1 + 2 . levels dependant on
the location in the
building (height)




Basic Equation
F,=CW,

Where C, includes the location
adjustment factors

Rearranging the Equation




The SMACNA Seismic Restraint
Manual has tables for four values
of C,

These tables are identified as
Seismic Hazard Level (SHL)

SMACNA SHL Values

SHLA=C,= 1.0
SHLB=C, =0.75
SHL C =C_ =0.50
SHLD =C,=0.25

These values differ from previous editions!




1.

2,

Responsibilities of the
Design Professional

Calculate C_ from the information in
the applicable local building code

Calculate the values of C_ at the
various attachment locations in the
building

Indicate the required SMACNA SHL
tables to be used at the different
attachment locations

ASCE-7 05

0.4a S, W
Fp = P> P (14— Zij
R h




ASCE-7 05 Terms

F, is the seismic design force

ASCE-7 05 Terms
a

P

a, is the component amplification factor that varies from 1.00
to 2.50 (select from table 13.5-1 or 13.6-1)
Table 13.6-1 contains duct and piping
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ASCE-7 05 Terms

N TABLE 13,6-1 SEISMIC COEFFICIENTS FOR MECHANICAL AND ELECTRICAL COMPONENTS
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ASCE-7 05 Terms

ty materials with joints made by means other than 25

6.0

Typically ductwork will have a, = 2.5 and R; = 6.0




ASCE-7 05 Terms
0.42,Spg)/

Sps is the spectral acceleration, short period, as determined
from Section 11.4.4

Based on the soll type (site class) and the maximum
considered earthquake motion for 0.2 sec (the “contour maps”)

ASCE-7 05 Terms
W

P

W, is the component operating weight

When using the SMACNA seismic restraint manual be sure not
to exceed the max wt. per linear ft.
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ASCE-7 05 Terms

R, is the component response modification factor that varies
from 1.00 to 12 (Select the appropriate value from Table 13.5-1
or 13.6-1) Duct and piping are in 13.6-1

ASCE-7 05 Terms

z is the height in structure of point of attachment of component
with respect to the base. For items at or below the base z shall
be taken as 0. The value z/h need not exceed 1.0

h is the average roof height of structure with respect to the base
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ASCE-7 05 Terms

|, is the component importance factor that varies from 1.0 to
1.5 (see Section 13.1.3)

Component Importance Factor

®lp = 1.5 if any of the following apply:

— The component is required to function for life-
safety purposes after an earthquake, including
fire protection sprinkler systems (sprinkler
systems are not covered in SMACNA'’s seismic
restraint manual)

— The component contains hazardous materials

— The component is in or attached to an
Occupancy Category IV structure and it is
needed for continued operation of the facility
or its failure could impair the continued
operation of the facility

14



Component Importance Factor

®lp = 1.0 for all other components

® DO NOT CONFUSE THIS WITH THE
IMPORTANCE FACTOR I FOUND IN
SECTION 11.5 OF ASCE 7-05 (for the
structure itself)

Occupancy Category

® Occupancy category is defined in
Table 1-1 in ASCE7-05.

® The values go from | to IV

15



Table 1-1 Occupancy Category

TABLE 1-1 OCCUPANCY CATEGORY OF BUILDINGS AND OTHER STRUCTURES FOR FLOOD, WIND, SNOW, EARTHQUAKE,

AND ICE LOADS

Habure of Oecupancy

Occupancy
Categary

Buildings and other structures that represent a low hazand to human life in the event of filure, including, bul not limited to:
« Agricultural facilities
« Certain temporary facilities
» Minor storage facilities

1

All buildings and other siructures excep: thoss listed in Occupancy Catcgories I, 111, and IV

Buildings and other that rep a ial hazard to human life in the event of failure, including, but not limited to:
« Buildings and other structures where more than 300 people congregate in one aren
« Buildings and other structures with daycare facilities with acnpacaly greater than 150
« Buildings and other with y school o v xchoel facilities with a capacity greater than 250
« Buildings and other structures with a cagmclly greater than 500 for colleges or adull education facilites
. il
.

Health care facilities with a capacity of 50 or more resident patients, but not having surgery or emergency treatment facilities
Jails and detention fucilities

Buildings and other struetures, not ineluded in Occupaney Category 1V, with g 1 1o canse a sul ial i impact and/or mass
disruption of day-to-day civilian life in the event of failure, including, but not limited to:

» Power generating stations®
= Water treatment facilities

= Sewage treatment facilitics
= Telecommunication cenlers

Buildings and other structures not mciuded in (Jatllpawy ngory IV {including, but not limited 1o, facilities that manufacture, process,
handle, store, use, or dispose of such fuel wiasle, ar exp P
ies of toxic or explosi subsun:cs to he dang:mm 1o the publie if released.
Buildings and other structures ining toxic or explos shall be eligible for classification as Oocupancy (.ategor)' u
if it can be d I to the satisf; oflhc anthority having jurisdi @ hazard

Section 1.5.2 Ihul_g !'elensc of the toxic or explosive does not pose a threat to the public,

Table 1-1 Occupancy Category

DBildings and other structures designated as essential facilities, meluding, bul not limited (o:

Hospitals and other health care facilities having surgery or emergency treatment facilities

Fire, rescue, animlmoe andd police stations and t.m:rg:m.r vehicle gurages

£ 1 or other

Desi d 1 and ion centers and other facilities required for emergency response
Power generating stations and other public unlu;v rmhucs m]ulmd in an emengency

Ancillary struetures (including, but not limited o, communication towers, fuel storage tanks, cooling owers, electrical substation”
structures, fire water slom&c tanks or other structures housing or supporting waler, ar ather fire- -suppression material or equipment)
required for Category TV during an

Aviatien control LOWErs, air wraffic control centers, and emergency aircrall hangars

Water storage facilities and pump structures required bo mainlain water pressure for fire suppression

Buildings and oiher stractures hn\-'mg critical national defense functions

assesas

Buildings and other (incl bu: not lmml:d to, facllllms that manufacture, process, handle, store, use, or dispose of such
by ash dous fucls, | or h waste) £ highly toxic where the quantity of the
mmaterial exceeds a th qnunllly hlished by the authority having jurisdicti
gs and other ining highly toxic sub: shall be eligible for classification as Omlpancy Category I structures if
it can be demonstrated to the satisfaction of the havi by a hazard ibed in Section 1.5.2 thata

ving
release of the highly toxic substances does net pose a threat w the public. This reduced classification .ﬁ!ml.l not be permiced if the buildings
or other struclures also function as essential facilities.

“Cogeneration power plants that do not supply power on the naticnal grid shall be designated Occupancy Category 11

16



Seismic Design Category

® Section 11.6 in ASCE 7-05

— Occupancy Category |, Il, or Ill where
S,20.75 shall be Seismic Design
Category E

— Occupancy Category IV where S,20.75
shall be Seismic Design Category F

Seismic Design Category

® Section 11.6 in ASCE 7-05

— Otherwise pick the more severe option
from Tables 11.6-1 or 11.6-2

— Other exceptions and conditions exist
consult ASCE7-05 sections 11.6 and
11.7 for specifics

17



Table 11.6-1 and Table 11.6-2

TABLE 11.6-1 SEISMIC DESIGN CATEGORY BASED ON SHORT
PERIOD RESPONSE ACCELERATION PARAMETER

Occupancy Category _1

Value of Sps L forll 1} v .
Sps <0.167 . A A A
0.167 < 8§psg < 0.33- B B C
0.33 < Sps < 0.50 C C D
0.50 < Sps D D D

TABLE 11.6-2 SEISMIC DESIGN CATEGORY BASED ON 1-S
PERIOD RESPONSE ACCELERATION PARAMETER

~ OCCUPANCY CATEGORY

Value of Spy lorli i v

Sp1 < 0.067 A A A

| 0.067 < Sp; <0.133 B B C
0.133 < Sp; <020 C C D
0.20 < Sp; D D D

Seismic Hazard Level

® Seismic Hazard Level (SHL) is a term
used in the SMACNA manual.

® SHL = F_/W which = C,

® SHL is the ratio of the seismic force
to the item’s weight.

18



Terms

@It is not necessary for the contractor
to fully understand the previous
terms as these values should be
determined by the designer.

® A basic understanding of the terms
will help the contractor determine
when exceptions can be applied.

Poll Question #2

» Which best describes your typical approach to
seismic bracing?

— We have designers on staff and rarely use outside
consulting.

— We hire outside consultants for design but fabricate
as much of the bracing as possible in house.

— We go to a third party that designs and supplies most
of the bracing.

— We typically avoid projects that require seismic
bracing.




General Requirements

1. Details provide lateral bracing
system. Typical vertical supports
per local building code must be
used.

2. Thermal expansion not given but

must be considered.

3. Duct construction to conform to the
appropriate SMACNA publications.

4

5.

6.

General Requirements

. Pipes will conform to ANSI/ASME B
31.9 Building Services Piping Code.

Brace in-line equipment
independently of ducts and pipes.

Cold formed angles to conform to the
requirements of the latest
"Specifications for the Design of
Cold-Formed Steel Structural
Members" (AlSI) (F, = 33 KSI)

20



General Requirements

7. Hot rolled shapes and plates to
conform to ASTM A36. Pipes used
as braces to conform to ASTM A120
or A53.

8. Cables to have minimum breaking
strength. Per Table 3-2.

General Requirements

9. Bolts to conform to ASTM A307.

10. Expansion anchors per Table 3-3.
Proprietary connectors may be used
where values are greater.

11.Welding to conform to AWS D1.1 using
shielded or submerged ARC method.

12.Brace conduit same as equivalent
weight of pipe.

21



General Requirements

13.Do not mix solid and cable bracing.
14.Bracing for equipment NOT included.

15. All runs will have a minimum of two
transverse and one longitudinal
braces.

16.A run is defined as any change in
direction except as allowed by offsets.

Bracing of Ducts

Seismic supports are not required for
HVAC ductwork when the |, = 1.0 if
either of the following conditions is
met for the entire duct run:

1. Ducts are suspended from hangers 12
in. or less as measured from the top
of the duct to the bottom of the
support where

22



Bracing of Ducts

the hanger is attached. Hangers must be
positively attached to the duct within 2
in. of the top of the duct with a minimum
of two #10 sheet metal screws. Lateral
motion will not cause damaging impact
with other systems. Lateral motion will
not cause loss of vertical support.

Ducts have a cross-sectional area of 6
ft? or less.** (less than 6 ft2 per ASCE7-05)

Code Changes

® The third edition of the Seismic Restraint Manual

was written to be compliant with IBC 2006 and
ASCE 7-05.

— The CBC 20071614A.1.14 ASCE 7 Section 13.6.7.
» Modify ASCE 7 Section 13.6.7 by the following:
Requirements of this section shall also apply foflp=1.5
— The IBC 2009

» 1613.6.8 HVAC ductwork withflp = 1.5.]Seismic supports

are not required for HVAC duCTWorRwith Ip = 1.5 if either of
the following conditions is met for the full length of each
duct run:

» 1. HVAC ducts are suspended from hangers 12 inches (305
mm) or less in length with hangers detailed to avoid
significant bending of the hangers and their attachments,
or

» 2. HVAC ducts have a cross-sectional area offless than 6
square feet (0.557 m2)..

— (expands the exceptions on previous slides)

23



Bracing of Ducts

1. Transverse and longitudinal
bracing per tables (Chapters 5, 6, 7
and 8).

2. Ducts may be grouped. Select
bracing requirements based on
combined weight. Minimum of two
sides to be attached to horizontal or
vertical angles.

Bracing of Ducts

3. Wall penetrations may replace
transverse brace. Solid blocking
required.

24



Bracing of Pipes or Conduit

1. Brace fuel oil, and gas (such as, fuel
gas, medical gas, and compressed air)
as per local codes.

2. Brace all pipes 3 inch nominal
diameter or larger.

Bracing of Pipes - Conduit

3. Transverse and longitudinal bracing as
per tables (Chapters 5, 6, 7 and 8).

4. Provide joints/connections capable of

accommodating seismic displacements

where pipes pass through building
seismic or expansion joints or where
pipes connect to equipment with
vibration isolators.

25



Bracing of Pipes - Conduit

® Seismic supports are not required
for piping systems where one of the
following conditions is met:
1. Piping is supported by rod hangers;
hangers in the pipe run are 12 in. (305
mm) or less in length from the top of
the pipe to the supporting structure;

Bracing of Pipes - Conduit

1. hangers are detailed to avoid bending
of the hangers and their attachments;
and provisions are made for piping to
accommodate expected deflections.

2. High-deformability piping is used;
provisions are made to avoid impact
with larger piping or mechanical

26



Bracing of Pipes - Conduit

2. components or to protect the piping in
the event of such impact; and the
following requirements are satisfied:

a) For Seismic Design Categories D, E or F
where |, is greater than 1.0, the nominal
pipe size shall be 1 in. (25 mm) or less.

Bracing of Pipes - Conduit

b) For Seismic Design Category C, where |,
is greater than 1.0, the nominal pipe size
shall be 2 in. (51 mm) or less.

c) For Seismic Design Category D, E or F
where |, is equal to 1.0, the nominal pipe
size shall be 3 in. (76 mm) or less.

27



Bracing of Pipes - Conduit

® Ductile pipes shall be braced as outlined in
the manual when using brazed or welded
connections (Copper, Ductile Iron, aluminum,
or steel)

® Non-ductile pipes or pipes using screw
connections (cast iron, no hub, PVC) shall
reduce the brace spacing by " of the
spacing allowed in the manual.

® CBC 2007 allows screw connections to be in
the ductile category if the piping is ductile

CBC 2007

® 1614A.1.13 ASCE 7, Section 13.6.1.

Modify ASCE 7 Section 13.6.1 by adding Sections 13.6.1.1 and
13.6.1.2 as follows:

13.6.1.1 HVAC ductwork, plumbing/piping and conduit systems.
Ductwork shall be constructed in accordance with provisions
contained in Part 4, Title 24, California Mechanical Code. Where
possible, pipes, conduit and their connections shall be
constructed of ductile materials (copper, ductile iron, steel or

aluminum and brazed, welded or screwed

connections). Pipes, conduits and their connections,
constructed of non-ductile materials (e.g., cast iron, no-hub pipe
and plastic), shall have the brace spacing reduced to satisfy
requirements of ASCE 7 Chapter 13 and not to exceed one-

half of the spacing allowed for ductile materials.
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Vertical risers not specifically
engineered will be laterally
supported with a riser clamp at

each floor.

Figure 10-10 Riser Bracing for Hubless Pipe

WO AN
1/4" X 1=1/4" | 1/27 ! ,/ WA
i /8T X 1=1/2" [ 1/27 — f‘ ;
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DEFINITIONS

® TRANSVERSE BRACE - those
designed and installed to restrain
movement in the direction
perpendicular to the piping or duct
run

DEFINITIONS

® LONGITUDINAL BRACE - those
designed and installed to restrain
movement in the direction parallel to
the piping or duct run

® RUN (Piping or Duct) - a straight
length with no changes in direction
except as allowed by offsets

30



Elements of a Seismic
Restraint

®Brace

® Attachment to the
Component

® Attachment to the Structure

Bracing Members

RIGID NON-RIGID
® Angles ® Cables
® Pipes

® Strut Channels

31



Connections to Ducts

®The SMACNA Seismic Restraint
Manual Contains 12 Different
Details for Connecting to

Ductwork, Rectangular and
Round

FIGURE 4-2 SIDE BRACING FOR RECTANGULAR DUCTS
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® The notes are specific to each
drawing these are just a typical
representation.

FIGURE 4-3 SIDE BRACING FOR RECTANGULAR DUCTS
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FIGURE 4-4 CABLE SIDE BRACING FOR RECTANGULAR DUCTS

CONNECTION TO SUPPORTING STRUCTURAL MEMBER
- -7 ~ — TN
~ ~ N
/ Y \ / v / \
=a~ T/~ " ' T T BENRRIE:
250 M- : ~ S {
@ % ¢ OF BOLTS EQUALS ¢
253 | VERTICAL U [Ic oF ANGLE €
El HANGERS e
v E 3 ‘ LONGITUDINAL
N 0 HORIZONTAL | CAB';-F— BRA:Cr
o = BRACE EA. SIDE O
| Ez | HANGER, EA. /
3 | oZ ‘ o SIDE OF DUCT,
3 “c
= == 4 L !
s _ _ { et
B — Tt ®
4 bz—u
3|25 | ‘ TRANSVERSE
o1=58 | il CABLE BRACE X ©
NEER DUCT SIZE , 5
~ =2 SEE FIG. | S &
v o 10-3 OR 1
[Shya T il 10-4 |
Al
. S .
/ T4 .

o
~ MNATES,

IRA\ISV:HS:\

CABLE BRAC

HORIZONTAL

BRACE

FIGURE 4-5 SIDE BRACING FOR RECTANGULAR DUCTS

e e

= S

-
.
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FIGURE 4-6 CENTER BRACING FOR RECTANGULAR DUCTS

_— CONNECTION TO SUF

1/2"
CLEAR MAX.

FIGURE 4-7 CABLE CENTER BRACING FOR RECTANGULAR DUCTS

1 MIN N
2 MAx |\
N
HOLTS EQUAL
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FIGURE 4-8 FLOOR SUPPORTED DUCT

mm) DUCT STRAP

LON G TLIOINA
SANE AS TRA

E
=
E
o
o

2R

DUCT WOTH + 8" (150

e MAK

FIGURE 4-8 FLOOR SUPPORTED DUCT

CONMNECTION TQ SUPFORTING

#10 SELF TAPPING SHEET
STRUCTURAL MEMEER

METAL SCREWS — 3 PLACES

546" (7.9 mm) BOLT
TYP. 2 PLACES

2" (50.8 mm) WDE
18 GA. (1.31 mm)
DUCT STRAP

ROUND OR
OVAL DUCT

ROUND / OVAL DUCT DETAIL
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FIGURE 4-9 SINGLE HANGER SPACING FOR ROUND DUCTS
33-36 INCHES (838-900 MM)

- ONNECTION TO SUPPORTING STR
v \
)
TICA \_' .
Hes —
= _:..‘.' FREC
Yyl -
* _L'_. Sek - ., 0 1 |
= g P OF ANGLE FAi
i JL=iE) - | e
: R | -
INE f
|
s \/ |
Ay
\
_— 1
- ] - 17

FIGURE 4-10 SINGLE HANGER CABLE BRACING FOR ROUND DUCTS
33-36 INCHES (838-900 MM)
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FIGURE 4-11 DOUBLE HANGER BRACING FOR ROUND DUCTS
UP TO 84 INCHES (2100 MM)

FIGURE 4-12 DOUBLE HANGER CABLE BRACING FOR ROUND DUCTS
33-36 INCHES (838-900 MM)

0 SUPPORTING STRU: MEM
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Connections to Piping/Conduit
Systems

®The SMACNA Seismic Restraint
Manual Contains 10 Different
Details for Connecting to
Piping/Conduit Systems

FIGURE 4-13 TRANSVERSE BRACING FOR PIPES
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FIGURE 4-14 TRANSVERSE STRUT BRACING FOR PIPES

FIGURE 4-15 ALTERNATE ATTACHMENT TO HANGER FOR PIPE BRACING

INSTALL BENT B FOR
LONGITUDINAL BRACE

i AT THIS POINT. 1 MIN
MAX 2 MAX
1
1
CONNECTION TYPE
A THRU D BENT - ADJUSTABLE soLID
B 3"%1/4 ‘] OR SPLIT RING
£ THRU H BENT ~ HANGER
R 4"3/E" /| A -
"J" HANGER
Zaz
939
'hl'"| L
Z-.-|" A
=f= S \ |FELT PAD OR .
go@ ——— ISOLATION IF REQUIRED
S O
m o
“3 ) GALV. HOLD-DOWN WIRE FOR
=z, GLASS PIPE ONLY.
E TRANSVERSE BRACE @TRANSVERSE BRACE
=
mm
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FIGURE 4-16 LONGITUDINAL BRACING FOR PIPES

FIGURE 4-17 ALTERNATE BRACING FOR PIPES
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FIGURE 4-18 TRANSVERSE CABLE BRACING FOR PIPES

FIGURE 4-19 LONGITUDINAL CABLE BRACING FOR PIPES
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MAXIMUM

FIGURE 4-20 STRUT BRACING FOR

(o]

-

PIPE TRAPEZE

FIGURE 4-21 CABLE BRACING FOR PIPE TRAPEZE

MIN

MAX

HANGER RO




FIGURE 4-22 FLOOR SUPPORTED PIPES
HOLD DOWN CLAMPS
& PIPES SAME AS
TRAPEZE

TRAPEZE SUPPORT ANGLE

cops h
E AS # \
5/8" x 1/8° x 1-5/8" LONG \
33.3 x 33.3 x 3.2 x 33.3 mm) \
C N ) () i
e e e r WA

MACHINE BOLTS —=—"T__
SEE TABLE [

LONGITUDINAL BRACE
SAME AS TRANSVERSE ——___
BRACE

VERT. LEGS —
—CONNECTION

TYPE C, D, & E

CONNECTION
& 8 - SHOWN

I
TYPE A
3" (76.2 mm) SHOWN e
MAX / / !}/
\
1 ; z‘%%g?, :

Connections to the
Structure

® The SMACNA Seismic Restraint
Manual Contains 8 Levels for
Connection into Concrete

(2) 1 Bolt Connection
(3) 2 Bolt Connections
(3) 4 Bolt Connections




Connections to the
Structure

® The SMACNA Manual Contains

(6) Alternative Connections to
Concrete

(6) Details for Connection to Steel

(3) Details for Connections to Wood

CONNECTIONS TO STRUCTURES

- ‘ . - TYPE ——— 52—
1-3/4" g [ = C 3’ 752
(445 mm) | . D 3-3/4"] 953
T 1o A R £ 4-1/27 | 114.3
381 mm

— ITEMS NOT NI:TE];,_
| A" save as DETAIL (D)

—

[YPE C, D, & E
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CONNECTIONS TO STRUCTURES

ITEMS NOT NOTED
SAME AS DETAIL (1)

MACHINE BOLT SEE
SCHEDULE

TYPE 1

CONNECTIONS TO STRUCTURES

Py
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CONNECTIONS TO STRUCTURES

SCORE THREAD TO 27 1/47 B AT TYPE A & B
PREVENT NUT ROTATION /—{ 37 SQ. x 73/8 B AT TYPE C,D & E
|
= =
T - 4\" /A A A T 8 j
o - Ll
\ ) r\ N aaVau -
= \ / / / \\ ( T ; =
\ \ / ‘ { | || ) Z\z
\[ \J b NN N 5|3
NOTES:
RODS TO BE PLACED
HANGER ROD PRIOR TC CONCRETE FILL.
DRILI 1/16" LARGER HOLE
THAN THE NOMINAL ROD
DIA. THRU OPEN CELL.
@ CONNECTION TO HOLLOW CORE PLANK
.
TYPE AB.C.D, & F_
CONNECTIONS TO STRUCTURES

../.
STEEL BEAM -

ONGITUDIN A
REQUIRED (Sl

THRU H

LONGI

TUDINAL L'S
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CONNECTIONS TO STRUCTURES

TAMDA WASH
00D ING
BER -
1IN L
I 1
- Tl e
i { b
: h \
e \
e . -
il o
Z OR| yd
HO FOR B
LARGER THAN
BO AMETER
ERE LAR T BRAC Ll
AEMBET f

Miscellaneous Connections

The SMACNA Manual contains:

® Specific Details on Various
Connections

® Bracing for Hubless Cast Iron Pipe
® Riser Bracing for Hubless Pipes
® Seismic Joints in Pipes
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Miscellaneous Connections

The SMACNA Manual contains:
® Welded Tabs for Pipe Connections

® Stiffeners & Saddles at Pipe Clamps

MISCELLANEOUS CONNECTIONS
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MISCELLANEOUS CONNECTIONS

(38.1 mm)

MISCELLANEOUS CONNECTIONS

2" (50.8 mm) SQ. x 1/8" (3.2 mm)—
R WASHER TYPICAL

P P —
GALV. HEAVY [

ROPE THIMBLE

- - o
§ A AR e W st b e e
N rd —CABLE WITH WIRE ROPLE CLIPS
/// //)<" \:V-/é.g
/ -
- -
/ //
S
s
// /




MISCELLANEOUS CONNECTIONS

The Ten Step Process

. Get the SHL from the Designer

. Check the structural system (What
the ducts and pipes hang from)

. Find the detail in Chapter 4 that
corresponds to your condition

. Determine which chapter has the
correct schedule (based on SHL)

ol



The Ten Step Process

. Find the correct table in that

chapter (see notes from detail
selected in chapter 4)

. Determine the proper row (size and
weight)

. Use the row to get information on
the sizes of hangers, bolts, etc.

The Ten Step Process

. Use the row to get the connection

type (A through l)

. Use Table 9-1 and connection type
to determine the size and quantity
of anchor, bolt, angle, etc.

10.Find the detail in Chapter 9 that

corresponds to the connection type
and the supporting structure.
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Example 1

Single run of rectangular duct

Top of duct is 5’-8” from to supporting
structure

Duct size 58" x 24” @ 36 Ib/ft

C, = .80 so SHL=A Provided by designer

Example 1

» First determine the applicable figures in
Chapter 4.

— Can not use Figures 4-2 thru 4-4
* too far from the structure
— Figures 4-5 thru 4-7 qualify
* Note Figure 4-8 is for floor supports
— Because of preference and jobsite conditions

we will use Figure 4-7 which is for center
bracing using cable
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Example 1

Figure 4-7

Example 1

* Figure 4-7
— Note 3, Since L = 5’-8" we need to use table
5-3, 6-3, 7-3, or 8-3

—In our case SHL = A (Chapter 5)
» Use Table 5-3 because chapter 5 is for SHL A
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Example 1

Transverse udi
it 1
Dt Braces Angle ! ¢
Shze . Braces Anzle Type ta
W (Cabie i iCable Sise)® Struct
i ) " Memlers
(i)

Lawdxldyg
()

L2.5:2 512

30 L2521 6ga

2wl g

<1bga

L1 2ga L
| 221 6ga
[13] Gy

2% Pipe R 21 Pipe
5 Sxlnga

(H) [}
2% Pipe Sl 21 Pipe

L= l4ga |22 16ga
BR[| Ladxldg L2521 6ga
84342 12552, 5x16ga
2 % Pipe

D648 ) 12552, 5x16ga
[0}
2% Pipe

10854 ’ Lascixlbga
( )

% Pipe
1200640 Laxdxl6ga X E
)

Table 5-3 Center Bracing For Rectangular Ducts, SHL A, L=7 ft

Example 1

Duct - Transverse
o Braces Angle Horizontal q
Size o : 3 "
wxb! Angles Pipe | Braces Angles Sia D
) (Cable Size)?
(in.}

¢
pe o

s clural
Members:

5428 L4l 4ga v
{E)

kP L3x3x12ga
B30 Ld=d=14ga L2x2x16ga I :
(L]

ions will govern what bracing is required. Example: A 72 x 30 in. duct will be

ed like an 84 »x 42 in. duct.

2. Provide transverse bracing at 30 ft and longitudinal bracing at 60 ft. See Table 3-2 for cable size.

3. See Table 9-1 for “*Connection Type™ to structural supporting members.

4. Maximum weight of duct or combinations of ducts is per linear foot. For ducts weighing more than the maxi

mum weight per fool, use the next higher duct size.




Example 1

Transverse . .
Braces Angle Horizonial . Baolt Conneetion
Yine ac ol Size ype to
] F||N_ R Braces Angles (Cable Size)? ire 5 t
(Cable Size) (in)
- {im.} " Members:

Duct Vertical
Size Hangers
Wxn! Angles
(in.) (in.)

e

{im.)

NOTES:

The ducts' maximum dimensions will govern what bracing is required. Example: A 72 = 30 in, duct will be
braced like an 84 % 42 in, duct.
Provide transverse bracing at 30 ft and longitudinal bracing at 60 fi. See Table 3-2 for cable size.

See Table 9-1 for “*Connection Type™ to structural supporting members.

Maximum weight of duet or combinations of ducts is per linear foot. For ducts weighing more than the maxi-

mum weight per fool, use the next higher duct size.

Example 1

* The vertical hangers
are 4 x 4 x 14 gage

angle
AN

B

0¥ E

35

DUCT SIZE

— [ONIddVL -4
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Example 1

. Transverse

Duet Vertical "
" Braces Angle Horizontal X
Size Hangers o £ 13
WxD! \ngles Pipe Braces Angles
(Cable Size)®

{in.) (im.} (in.) (im.}

Bolt Connection

- ot 3 Sire ype lo
(Cable Size)” S tural

(in.) Members

NOTES:

The ducts' maximum dimensions will govern what bracing is required. Example: A 72 = 30 in, duct will be
braced like an 84 % 42 in, duct.
Provide transverse bracing at 30 ft and longitudinal bracing at 60 fi. See Table 3-2 for cable size.

See Table 9-1 for “*Connection Type™ to structural supporting members.

Maximum weight of duet or combinations of ducts is per linear foot. For ducts weighing more than the maxi-
mum weight per fool, use the next higher duct size.

Example 1

e The horizontal braces
are 2 x 2 x 16 gage

I § angle
r\ﬂ\A;(!.L /II g

DUCT SIZE

S7



Example 1

Transverse
Braces Angle Horizontal
Pipe Braces Angles
(Cable o= )

Duet
Size
wxD!

(in.) (in.)

NOTES:

The ducts' maximum dimensions will govern what bracing is required. Example: A 72 = 30 in, duct will be
braced like an 84 x 42 in. duct.
— —

Provide transverse bracing at 30 ft and longitudinal b 2 at 6l fi. See Table 3-2 for cable size.

See Table 9-1 for “*Connection Type™ to structural supporting members.

Maximum weight of duet or combinations of ducts is per linear foot. For ducts weighing more than the maxi-
mum weight per fool, use the next higher duct size.

Example 1

Cable Design Strength

Nominal Size Breaking Strength Design Strength
in mm Ibf (! Ibf kN
% 32 1330 . 466
4.0 2,140 . 749
2.850 998
3830 L4

4,750 . 1,663

FiALY e o)
8.000 35 2,800
10,800
14,500
18,800
24,100
29,600 3L 10,360
40,800 31.5 14,280
55.800 24382 19,530
71,900 319. 25165

Table 3-2

Safety factor ~ 2.85




Example 1

* The transverse brace
cables are a class E
per Table 3-2
(nominal ¥4” diameter)

* The transverse brace
spacing is 30 ft.

Example 1

* Figures 10-1 and 10-2 cable connection to duct frame
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Example 1

Transverse
Braces Angle Horizontal
Pipe Braces Angles
(Cable o= )

{im.)

Duct
Size
Wxn! (Cable Size)

{im.} {im.)

NOTES:

The ducts' maximum dimensions will govern what bracing is required. Example: A 72 = 30 in, duct will be
braced like an 84 x 42 in. duct.
— —

Provide transverse bracing at 30 ft and longitudinal b 2 at 6l fi. See Table 3-2 for cable size.

See Table 9-1 for “*Connection Type™ to structural supporting members.

Maximum weight of duet or combinations of ducts is per linear foot. For ducts weighing more than the maxi-
mum weight per fool, use the next higher duct size.

Example 1

Cable Design Strength

Nominal Size Breaking Strength Design Strength
in mm Ibf (! Ibf kN
% 32 1330 . 466 2.1
4.0 2,140 . 749 33
2.850 998
3,850 1,348
1230 Logs
6.400 2,240
5,000 E 2,800
10,800
14,500
18,800
24,100
29,600 1 10,360
40,800 31.5 14,280
55.800 19,530
71,900 25165

Table 3-2

Safety factor ~ 2.85




Example 1

The longitudinal brace
cables are aclass F
per Table 3-2

(nominal o132” diameter)

e N/ . The longitudinal brace
CABLE BRACE o4 TR spacing is 60 ft.

EACH SIDE OF
HAMNGER AND

EACH SIDE OF | . | Longitudinal cable

<[1030r | bracing is on each
= v side of the hanger
and on each side of
the duct (4)

Example 1

» Figures 10-3 and 10-4 cable connection to duct hanger




Example 1

* Figure 10-5 Cable End Connections

Example 1

Duct g - ’ -. Horizontal Longitud
Size Br':'e'ls “\k:llllm Braces An
wxD! Angles R (Cable Size)?

{in.) (im.) (in-)

{in.)

The ducts' maximum dimensions will govern what bracing is required. Example: A 72 = 30 in, duct will be
braced like an 84 % 42 in, duct.

Provide transverse bracing at 30 ft and longitudinal b at 60 ft. See Table 3-2 for cable size.
See Table 9-1 for “*Connection Type™ to structural supporting members.

Maximum weight of duct or combinations of ducts is per linear foot. For ducts weighing more than the maxi-
mum weight per fool, use the next higher duct size.
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Example 1

» Connection bolts are
3/8 inch diameter

DUCT SIZE

Example 1

Duct Vertical Transverse
S, | tngems | B s | B Ane
wxD! Angles I i Angl (Cable Sizy?

(Cable Size)? :
{in.) (im.) (in-) {in.)

Laxdxldga

NOTES:

The ducts' maximum dimensions will govern what bracing is required. Example: A 72 = 30 in, duct will be
braced like an 84 % 42 in, duct.

Provide transverse bracing at 30 ft and longitudinal br: at 60 ft. See Table 3-2 for cable size.

See Table 9-1 for “*Connection Type™ to structural supporting members.

Maximum weight of duct or combinations of ducts is per linear foot. For ducts weighing more than the maxi-
mum weight per fool, use the next higher duct size.




NOTES:

Example 1

=
/

Maximum r:\n;nmon\,ﬁ Machine | Spreader
. Lol Anchorsto " | Eoll End Sise
e | Capacin! | Conerete™2 | of Brace

fim. x Ih
(L3 fim.p fim}

a1, 3 in,
LLH

1040

Skl ft, 3 in.
LLH
(21 43 0t 4 in
LI

(2) Scdolpal 11, o in

1413

1586

2870

4600

AL 115 in
LLH
(20 Sadoded it 1% in.

W40 4) % 4 Clox15.3 Notdh

9240 (4)7% C12207 | Mok Motd
LLH

12) Beo¥an2 ft, 20k im,

| | | | LLH

Table 9-1 Schedule for Typical Connections to Structural Supporting
Members!

NOTES: 5 al (10)

15,650 (6)% 1 C1zan Nowd Not,
M

Example 1

Maximum load capacity is for general information only and the maximum member force in the bracing sys-
tem used in this manual. A designer may use this force to design a special connection if required.

Expansion anchors will be installed per the requirements given in the latest ICC report for the specific anchor,
Also, see the requirements and general notes in Chapter 3.

Machine bolts into 6x wood members unless shown otherwise on the details,
LLH = long leg horizontal.
Must be engineered individually.

Numbers in parentheses are the quantity required. (2) % is two % in. diameter anchors.
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Example 1

Chapter 9 has other
“typical” connections
including:

Steel

— Web

— | BEAMS
(SPREADERS)

concrete decking
hollow core plank

Example 1

Expansion Anchors

‘523?5m"nwm33
=
Kl : TYPE — -

> (4]

C 37

3-3/4"

) 8,
Machine Bolt/

'yz”

E 4-1/2"

- ITEMS NOT NOTED
SAME AS DETAIL (1)

Angles
5x3x3/8x4
LLH




C.>1.00

® What happens if C, is greater than 1?

® Appendix A
—-Cs=1.15

— Use SHL A where Cs = 1.00 and adjust
spacing accordingly.

C.>1.00

® Spacing for SHL A = 30 ft.

— Reduce the spacing by
» CsA/CsX
» (1.00/1.15) = .87

—.87 x 30 ft = 26 ft.
— Brace using SHL A but use 26 ft. spacing
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Thank You

Technical Inquiries:
www.Smacna.org

click “Technical Services”

click “Technical Inquiries”

http://www.smacna.org/technical/index.cfm?fuseaction=inquiry
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