Q-BRACE GUIDELINES

INTRODUCTION

These guidelines provide directions for proper restraint of common building contents in typical
spaces on the UC Berkeley campus. The individual detail sheets are designed to cover common
contents in each kind of space, and the materials called for are generic supplies available in
most hardware and building supply stores. Some equipment is also available on campus at the
Molecular and Cell Biology (MCB) storerooms. For more information call 3-8998 or see
http://mcb.berkeley.edu/main/storerooms/.

In some cases, a unique design may be necessary. If you can’t find directions here for the
equipment you are bracing or the unique situation you confront, contact Patrick Kaulback in
EH&S (2-3073, pkaulback@berkeley.edu). Because bracing is subject to review by the EH&S
contract engineer, it's most cost-efficient when the person performing the work understands and
follows all directions.

Although some of the bracing can be performed by staff in your department, craftspeople from
Physical Plant, the Academic Facilities Office, or departmental shops will be needed to install the
more complicated bracing.

GENERAL NOTES

I. Source of Material
A. Information on “typical” contents of labs was collected by Professor Mary Comerio, of the
Department of Architecture, and her research assistant, and was completed in late 2002.
B. Typical seismic restraint details were developed by Rutherford & Chekene, Consulting
Engineers, Oakland, CA.*

Il. Intent of Basic Restraint - The details shown here are intended to prevent excessive
movement of the various elements during strong earthquake motion. The restraint is expected to
protect occupants from serious injury and to reduce significantly the incidence of functional
damage to the component.

A. Protection of functionality: Continued functionality of restrained components following an
earthquake is dependent on both the basic restraint and the susceptibility of the
component to shocks transmitted through the restraint, or - in the case of smaller bench
top equipment - the susceptibility of the component to overturning. Functionality may
also depend on continued utility services such as water, electricity, or gases, which are
not addressed in these details.

B. Protection of contents: Shelving, racks, refrigerator/freezers, incubators, etc. must be
restrained, but in addition the contents must be protected from falling from the storage
location.

1. Shelving: Typical shelving is provided with perimeter lips approximately 1.5
inches high. For sensitive contents, or for contents with heights greater than 3
inches, lips of one-half the height of the contents should be installed. For further
protection, racks or trays separating individual contents should be installed on
shelves.

2. Refrigerator/freezer: Positive door latches are necessary to protect the contents
of each refrigerator/freezer. For further protection, racks or trays separating
incompatible contents should be used.

[ll. Materials, Fabrication, and Installation
A. Prefabricated restraint devices: When these details reference "Worksafe" devices, they
are specifying Worksafe Industries™ products. Alternate manufacturers of similar
products should be asked to certify equal quality with Worksafe Industries™ products.
B. Slotted channels: When these details refer to "Unistrut" devices, they are specifying
Unistruct Corporation™ products. Alternate manufacturers of similar products are
available.
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C. Fabricated steel components: Fabrication should comply with the Code of Standard
Practice for Steel Buildings and Bridges.

1. Materials
a. Steel plates, Shapes, and Bars: ASTM A 36
b. Steel tubing: ASTM A 500
c. Steel pipe: ASTM A 53

2. Fabrication - All welders should have passed AWS (AWS D 1.1, Structural
Welding Code) qualification tests for the welding processes involved and, if
pertinent, undergone recertification.

D. Fasteners:
1. Lag bolts: ASME B18.2.1
2. Wood screws (flat head, carbon steel): ASME B18.22.1

3. Expansion anchors to concrete: Anchors with current ICBO approval for use
under specific conditions (diameter, embedment, through metal deck, etc.).
Install in strict conformance with approval requirements and manufacturer’s
recommendations. A reasonable number (~25%) should be torque tested in
accordance with approval requirements.

4. Epoxy anchors: Anchors with current ICBO approval for use under specific
conditions. Select to minimize chemical off-gassing. Before installing, confirm
with occupants that use is acceptable. Do not use in overhead configuration.
Install in strict conformance with approval requirements and manufacturer’s
recommendations.

5. Adhesive tape/cloth: 3M VHB. Clean surfaces and install according to
manufacturer’s instructions. Apply pressure with 1-inch roller. Do not load for 72
hours. Do not use under conditions of constant loading.

E. Exterior backing bars

1. Slotted channel members as called for in details, directly connected to the
flanges of at least three metal studs. The end of the slotted channel should be
extended 1inch minimum and 6 inch maximum beyond the centerline of the
outside stud.

2. Exterior backing bars may be installed over four or more studs to provide a wall
attachment for various pieces of equipment. Stud locations should be
determined with a metal detector or by probing.

3. Connection to gypsum board, plaster, or other wall surface material is not
permitted without testing. Toggle bolts may be used for plaster walls with pencil
studs or wire netting. Loads of greater than 50 pounds should be checked by an
inspector or an engineer.

* Rutherford and Chekene understands that the Q-Brace seismic anchorage program is targeted
at building contents, is voluntary (not required by code), and is intended to reduce damage and
disruption to these items and the surrounding spaces from earthquakes, primarily by preventing
excess movement. Most of the equipment and components are not, in themselves, designed for
seismic forces nor are potential building support points

(desks, benches, partitions, etc.) and it is generally not practical or cost-beneficial to remedy
these potential deficiencies. Therefore, the anchorage recommended is generally intended to
reduce movement, but not prevent all damage, particularly in large ground motions.

To further minimize or prevent damage, to preserve data, or to increase the protection for
valuable equipment, special non-Q-Brace details may be required, developed specifically for a
specific performance objective and specific support conditions.
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DETAILS

Securing Computers (C-1a and C-1b)
Computer equipment includes monitors, CPUs, printers, faxes, and other typical desktop office
equipment. Such equipment can be secured to desk, table and counter tops with a variety of
devices. Be sure the furniture is strong and stable, and the surface is clean so adhesives stick.
Appropriate straps and fastening devices are available in hardware stores, building supply
stores, laboratory supply stores, and the MCB storerooms (3-8998,
http://mcb.berkeley.edu/main/storerooms/) Several manufacturers or suppliers are listed in the
details. Follow specific manufacturer’s directions. Computer bracing can be installed by
department staff.

Door and Drawer Latches (no details)
There are a variety of ways to correctly latch doors and drawers. Positive latches or door locks
made for seismic application can be found in hardware or home improvement stores. Other
specialty latches—for refrigerator doors, for example—are available through the MCB
Storerooms. (3-8998, http://mcb.berkeley.edu/main/storerooms/)

File Cabinets (F-1 and F-2)
File cabinets should be positioned against walls (F-1) for greatest stability. One or more can be
fastened to the same wall (into the studs), as shown in F-1. File cabinets not positioned against
a wall should be ganged (F-2) to increase their stability.

Shelving (S-1 to S-4)
Bookshelves over three feet tall should be positioned against walls for greatest stability, as
shown in S-1. Each one should be fastened to the wall (into the studs), as shown. Bookshelves
not positioned against a wall should be fastened to the floor, at a minimum (as shown in S-2).
Better yet, they should be ganged back-to-back to increase their stability (S-3, B-4).
Freestanding cabinets can be ganged side-by-side to increase their stability (S-4, B-4).

Library shelving systems require evaluation by the Library Architect or campus building
inspector. Retrofit plans should be made in consultation with each system’s manufacturer.

Shelf Restraints (S-5)
Shelves containing heavy hardbound books or artifacts should have shelf restraints to prevent
the objects from becoming potentially deadly airborne missiles. Shelves containing chemicals or
biological materials should have restraining lips to prevent containers from tumbling off and
becoming potentially hazardous mixtures. It is very important to make the lips tall enough to
keep the containers on the shelf: taller containers require higher lips. The minimum lip height is 2
inches. Large or particularly fragile containers should be restrained by individual straps, as
shown in S-5.

Wall and Floor Anchors (B-1, B-2, B-3)
Detail B-1 shows typical wall anchors for file cabinets and shelves. Detail B-2 shows appropriate
anchors for cabinets and shelves standing on wood floors. Detail B-3 shows an appropriate
anchor for cabinets and shelves standing on concrete floors. Note that each detail specifies
different fasteners depending on the wall or floor material. What is appropriate for wood studs
and wood floors differs from what is appropriate for concrete floors or metal stud walls. Follow
the directions carefully.

Warnings:
1) Toggle bolts mounted into gypsum board or plaster are not acceptable.
2) Nails are never allowed for any anchorage.
3) Dust generated when drilling into concrete may set off fire alarms if smoke detectors are
located nearby. Use best management practices to control the dust (i.e., shop vac) or
contact PP-CS (2-1032) to temporarily disable the fire alarms.
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Gas Cylinders (T-1 to T-5)
Compressed gas containers cylinders and tanks should be protected against tipping, falling and
rolling. The best way to do this is to chain or cable the top AND bottom of each container to a
fixed object like the wall or a rack. Multiple containers can be chained or cabled into a rack.
Details T-1 and T-2 show cylinders in racks. Detail T-3 shows the basic configuration for a
cylinder at a wall. Detail T-4a is specific to metal stud walls, and Detail T-4b is specific to a
concrete wall. Different types of walls require different fasteners. Detail T-5 shows a floor-
mounted constraint for a short and fat tank.

Bench top Equipment (E-1 to E-4)
Bench top equipment requires different fastening systems depending largely on weight. Detail E-
1 is for heavy (150-250 Ibs) equipment. Detail E-2 is for moderately heavy (50-150 Ibs)
equipment. Details E-3 and E-4 are for various kinds of light (less than 50 Ibs) equipment.

Refrigerators (R-1)
Detail A-1 specifies how to brace small (residential style) refrigerators against walls. After they
are braced, the doors should also be latched for optimal security (see Door Latches in Part I).

Freezers
Ultra low temperature freezers are so heavy that they need custom bracing. The bracing must be
designed to take into account the weight of the freezer, the center of gravity (top or bottom), and
the structural wall next to which the freezer stands. For assistance with freezers, contact Patrick
Kaulback (2-3073, pkaulback@berkeley.edu) for referral to a specialist in Facilities Services.

Non-Standard Equipment
Details for bracing all equipment not covered here may have to be designed by specialists at
EH&S and installed by craftspeople in departmental shops, the Academic Facilities Office, or
Facilities Services. Contact Patrick Kaulback (2-3073, pkaulback@berkeley.edu) with specifics
about your equipment and setting. All details must conform to Title 24 of the California
Administrative Code, and the bracing of all non-standard equipment will be inspected by an
EH&S representative.

Warning:
Nothing that hangs on a wall or ceiling is considered generic. Contact Patrick Kaulback
(2-3073, pkaulback@berkeley.edu) for assistance.
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BRACING DETAIL ILLUSTRATIONS

Computer Bracing, Detail C-1a
Computer Bracing, Detail C-1b

Free Standing File Cabinets, Detail F-1
Free Standing File Cabinets, Detail F-2

Shelving at Wall, Detail S-1

Free Standing Shelving, Detail S-2

Free Standing Ganged Units, Detail S-3
Free Standing Cabinet Ganging Detail S-4
Ganging or Mending Plate, Detail B-4

Shelf Restraints, Detail S-5

Wall Anchor, Detail, B-1
Wood Floor Anchor, Detail B-2
Concrete Floor Anchor, Detail B-3

Nitrogen Cylinder Restraint, Detail T-1

Gas Cylinder Corral, Detail T-2

Individual Tanks at Wall, Detail T-3

Universal Tank Restraint (Metal Stud Wall), Detail T-4a
Universal Tank Restraint (Concrete Wall), Detail T-4b
Low Profile Tank Restraint (Freestanding), Detail T-5

Benchtop Light Equipment, Detail E-1

Benchtop Heavy Equipment, Detail E-2
Benchtop Heavy Equipment, Detail E-3
Benchtop Heavy Equipment, Detail E-4

Residential Style Small Refrigerator, Detail A-1

Exterior Backing bar, Detail RT-1
Concrete Walls, Detail RT-2
Exterior Backing Bar, Existing Free Standing Cabinet Supports, Detail RT-3
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The Office of Environment, Health and Safety

University of California, Berkeley Computer Bracing
Q-Brace Program Alternative Bracing May Be Approved.
Contact EH&S at 642-3073
Date: Detail:
September 2005 C-la
CPU Tower Safety Fastener

CPU

n B ; 4-Point Fastening
Worksafe: SeismaLloks SLAB - use for all CPUs
Sciline
Home Depot

Computer Bracing
Detail C-1a

Berkeley EH&S
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The Office of Environment, Health and Safety

University of California, Berkeley Computer Bracing
Q-Brace Program Alternative Bracing May Be Approved.
Contact EH&S at 642-3073
Date: Detail:
September 2005 C-1b

Flat Monitor ——_— CRT Monitor

Common Brands: 3-Point or 4-Point Fastening
Worksafe: SeismaLoks SL4B - use for all monitors
Sciline

Home Depot

Computer Bracing
Detail C-1b
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The Office of Environment, Health and Safety

University of California, Berkeley Free Standing File Cabinets
Q-Brace Program Alternative Bracing May Be Approved.
Contact EH&S at 642-3073
Date: Detail:
September 2005 F-1

_ Horizontal

File

Wall Anchor
Each Unit at Center
/' SeeDetail B-2
Gang Multiple Units  /
See D\etail B-3 /

\ / 2

r Floor Anchor Both
Sides of Single Unit |
or Both Endsof |
Multiple Units.
See Detail B-1

Multiple Units: Top-Down View

109) L~€

— Floor Anchor Front |
and Back of Each Unit at Center
See Detall B-1

Free Standing File Cabinets
Detail F-1
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The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Free Standing File Cabinets

Alternative Bracing May Be Approved.

Contact EH&S at 642-3073

Date:
September 2005

Detail:

F-2

Gang Multiple Units
See Detail B-3

—4

Multiple Units: Top-Down View

123} [~¢

.".
J'.
\ !

/ Floor Anchor Front
and Back of Each Unit.
See Detail B-1

Floor Anchor Both
Sides of Single Unit
or Both Ends of
Multiple Units.
See Detail B-1
-

Horizontal —
File

Berkeley EH&S
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e |

Free Standing File Cabinets

Detail F-2



The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Shelving at Wall
Alternative Bracing May Be Approved.
Contact EH&S at 642-3073

Date: Detail:
September 2005 S-1

wli™e £

Floor Anchor Both
Sides of Each Unit
See detail B-1

Berkeley EH&S
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2 Anchors Min per Unit
See Detail B-2

\ I
-May

Shelving at Wall
Detail S-1



The Office of Environment, Health and Safety

University of California, Berkeley Free Standing Shelving
Q-Brace Program Alternative Bracing May Be Approved.
Contact EH&S at 642-3073
Date: Detail:
September 2005 S-2

1293 [~E

A
Floor ;Mnchurs

1 Each End.
See Detail B-1

Gang Units To
Increase Dimensions
See Detail B-4

Free Standing Shelving
Detail S-2
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The Office of Environment, Health and Safety

University of California, Berkeley Free Standing Ganged Units
Q-Brace Program Alternative Bracing May Be Approved.
Contact EH&S at 642-3073
Date: Detail:
September 2005 S-3

Gang Multiple Units
See Detail B-4

3-7 feet

Floor Anchors
2 on Each End
See Detail B-1

18" min, Distance ;
From Center of f“f,l},\:
Anchor to Far ‘%r;j}

Edge of Other Unit

Free Standing Ganged Units
Detail S-3
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The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Free Standing Cabinet Ganging Detail

Alternative Bracing May Be Approved.
Contact EH&S at 642-3073

Date: Detail:
September 2005 S-4
Alternate B:
Mending Plate: See Detail B-4
2-1/4" Dia Bolts
With 2" Dia Washers
Each Unit,
Alternate A:

\

Berkeley EH&S
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4-1/4" Dia Bolts With

2" Dia Washers
Each End

Free Standing Cabinet Ganging Detail
Detail S-4



The Office of Environment, Health and Safety

University of California, Berkeley Ganging or Mending Plate
Q-Brace Program Alternative Bracing May Be Approved.
Contact EH&S at 642-3073
Date: Detail:
September 2005 B-4

3/4"Long #12 Screw or 1/4" Dia Bolt with 2" Dia Washer and Bolt.

Wood screws go into wood shelves or cabinets
Sheet metal screws go into metal shelves or cabinets

Ganging or Mending Plate
Detail B-4
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The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Shelf Restraints
Alternative Bracing May Be Approved.
Contact EH&S at 642-3073

Date: Detail:
September 2005 S-5

. __—— Plastic Shelf Lip
Minimum
2” Height

-
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Screw New
PlasticLip to
Exist. Shelf

H H I —— The Height of
! the Lip Depends
on the Height of
the Bottles and
Containers on the
Shelf: Taller Bottles
and Containers
Need Taller Lips

\\“‘-.
Backing Bar
See Detail RT-1

\Elastic Strap

Restraint
(Bungee Cord
with Hooks
into Unistrut)

Shelf Restraints
Detail S-5



The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Wall Anchor
Alternative Bracing May Be Approved.
Contact EH&S at 642-3073

Date: Detail:
September 2005 B-1

3/4"Long #12 Screw
or 1/4" Dia Bolt
with 2" Dia Washer and Bolt.

Berkeley EH&S

UNIVERSITY OF CALIFORNIA

#12 Wood Screws (for Wood Studs):
2-1/4" long min.

#12 Sheet Metal Screws (for Metal Studs):
1-1/4" long min.

All screws must be embedded in studs.
- Wood screws go into wood studs.
- Sheet metal screws go into metal studs

Wall Anchor
Detail B-1



The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Wood Floor Anchor
Alternative Bracing May Be Approved.
Contact EH&S at 642-3073

Date:
September 2005

Detail:
B-2

3/4"Long #12 Screw
or 1/4" Dia Bolt with
2" Dia Washer and Bolt.

Berkeley EH&S
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#12 Wood Screws:
2-1/4" long min.

Wood Floor Anchor
Detail B-2



The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Concrete Floor Anchor

Alternative Bracing May Be Approved.
Contact EH&S at 642-3073

Date: Detail:
September 2005 B-3
"._fn, :
Angle
Simpson Strong Tie # A24
with 1/2" Bolts or Anchors Use Expansion Anchors  or Epoxy Anchors
with 1-1/2" Embedment 1/4" ~ 3/8" Diameters
.-'"f
.

B — 1
. .‘1.1'. i T
» .'_ L3 _'rp & - _#'Il'
" '-'II . . 'I'.."L-..'
Adhesive | = 5y "
Bond to _ |; v o
Base i S
Material | {0 IMechanical
s T[RET Interlock

A ..'11 Around
A) WEDGE ANCHOR B) SLEEVE ANCHOR A ) I!""_E.:“Jd
| I |

~ Typical Expansion Anchors

Berkeley EH&S
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Typical Chemical Anchors

Concrete Floor Anchor
Detail B-3



The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Nitrogen Cylinder Restraint
Alternative Bracing May Be Approved.

Contact EH&S at 642-3073

Date: Detail:
September 2005 T-1
1-3/8° EPOXY BOLT
PER LEG

TOP VIEW

WORKSAFE TH21.425
OR THZ7.425.
CHAINS INCLUDED AS
PART OF PRODUCT .

RESTRAIN TANK
WITHIN RACK TO \
PREVENT MOVEMENT THAT '

WOULD BREAK LINES

(E) CONC.
FLOOR

(FREESTANDING = SINGLE CYLINDER)
21"—28" DIAMETER
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Nitrogen Cylinder Restraint
Detail T-1



The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Gas Cylinder Corral
Alternative Bracing May Be Approved.

Contact EH&S at 642-3073
Detail:

Date:
September 2005

T-2

JUST SIDE,
BNELS FOR
TIGHT FIT
ON TANKS

TOP VIEW

2-3/8" EPOXY

ANCHORS EACH -
STANDARD

(FREESTANDING — MULTIPLE CYLINDERS)
10"—-28" DIAMETER

WORKSAFE TH21.425
OR TH27.425,
CHAINS INCLUDED AS
PART OF PRODUCT.

RESTRAIN TANK o
WITHIN RACK TO
PREVENT MOVEMENT THAT

WOULD BREAK LINES

(E) CONC.
FLOOR —

\

\

i

Gas Cylinder Corral
Detail T-2
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The Office of Environment, Health and Safety

University of California, Berkeley Individual Tanks at Wall
Q-Brace Program Alternative Bracing May Be Approved.
Contact EH&S at 642-3073
Date: Detail:
September 2005 T-3
)

WORKESAFE TH 105

RESTRAIN WITH TEKSTRAP
WALL OR BUILT-IN OR ATTACH TO STEEL
FURMITURE ——— OR WoOoD 5TUD

OR FURNITURE WITH
APPROPRIATE SCREWS,
SEE DETAIL B-1

Individual Tanks at Wall
Detail T-3

Berkeley

UNIVERSITY OF CALIFORNIA



The Office of Environment, Health and Safety

University of California, Berkeley Universal Tank Restraint
Q-Brace Program (Metal Stud Wall)

Alternative Bracing May Be Approved.
Contact EH&S at 642-3073

Date: Detail:
September 2005 T-4a
A RESTRAINT TYFE 1
DETAIL RTH
DETAIL T-6
=
—— POSITION TANEK
SHUG AGAINST
UMISTRUT
= = \ 300 LB, MAX, WT,
— 1 AT METAL STUD WALL
i I
TOP VIEW
{FREESTAMDING OR WHEELEI'_'I:
__l'h',__.
= 118" AIRCRAFT CABLE
DETAIL T-6
{E) METAL
STUD WALL \
UNISTRUT RESTRAINT
DETAIL RT-1——————— | =
e =
o
- ]
: H
T
i
2
H
- E s g a2 w &

Universal Tank Restraint (Metal Stud Wall)
Detail T-4a
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The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Universal Tank Restraint
(Concrete Wall)

Alternative Bracing May Be Approved.
Contact EH&S at 642-3073

Date: Detail:

September 2005

T-4b

A\
‘ RESTRAINT TYPE 2
z 4 DETAIL RT-1
? ” et
t 24
2 “ -
=
) a
o
2 it
1
) 4
1 POSITION TANK
o SNUG AGAINST
a4 i UNISTRUT
TOP VIEW [, 600 LB, AX. WT.
A AT CONCRETE WALL
(FREESTANDING OR WHEELED}
A\
A
A e 1/8" AIRCRAFT CABLE
N SEE DETAIL T-6
= a
| B
(E) CONC. —={< |
SHEAR WALL
. 4 =
< =
a M
4 B
. B o
(E) CONC. s t
FLOOR 3 T
I s -
bns
£ - = 1
J[ % 3 r 4 P i 2 %
< 4,
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Universal Tank Restraint (Concrete Wall)
Detail T-4b



The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Low Profile Tank Restraint
(Freestanding)

Alternative Bracing May Be Approved.
Contact EH&S at 642-3073

Date: Detail:
September 2005 T-5

O
| ] : B ]
(B [
|
|
In'
f : :
DO MOT / E
ATTACH /
TO TANK |
P, — Léxdxi /4 x 6"
ON 4 SIDES W/
1=1/2" EPOXY BOLT
TOP VIEW
ke Li k
W,/2 ]
1/1 MAX T ™.
HT./WIDTH i
RATIO '
{E) CONC, g
FLOOR—— I ke
(]
\
\ _Jl
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Low Profile Tank Restraint
(Freestanding)
Detail T-5



The Office of Environment, Health and Safety

Benchtop Heavy Equipment

(150 — 250 Ibs.)

University of California, Berkeley

Alternative Bracing May Be Approved.

ORIENT PLATES TO
ALIGM WITH STRAPE

ORIEMT PLATE TO
ALIGM WITH STRAP.

2 WORKSAFE SWIVEL
STRAPS TS2118 EACH
SIDE AT 300 — 45,

Q-Brace Program
Contact EH&S at 642-3073
Date: Detail:
September 2005 E-1
EQUIFMENT

‘/— {E) FIXED BENCH

4 EE} CONC.
[ FLoor

|

Berkeley
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Benchtop Heavy Equipment
Detail E-1



The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Benchtop Heavy Equipment
(50 - 150 1bs.)

Alternative Bracing May Be Approved.
Contact EH&S at 642-3073

Date: Detail:
September 2005 E-2

{E} METAL

STUD wm.l.~\

- (E) CABINETS

RESTRAINT TYPE 1
DETAIL RT1

WORKSAFE TEK/LAB

"STANDARD" OR "SWIVEL

C.N-'I FASTENING STRAP
. BIDE OF UNIT

= — (E} BEMCH
_I_ i/

F-LTERN#TE RESTRAINT
LOCATIONS FOR FIXED
BENCHES OR TABLES
[WORKSAFE TRAC PLATE)

AT ALL WALLS (50 LBS = 150 LBS.)

(E) CABINETS —

=1 71
WORKSAFE TEK,.I’LAE | |
"STANDARD™ OR “SWIVEL
CAM" FASTENING STRAP [ | |
EA. SIDE OF UNIT -

a _—(E) CABINETS

=1
'I_I_I
-

el

] (E) STRONGBACKS

— (E) BENCH

. \ ~g
U
bq_

\ WORKSAFE TRAC PLATE RESTRAINT
LOCATIONS FOR FIXED

BEMCHES OR TABLES

AT ISLAND (50 LBS — 150 LBS.)

UNIVERSITY OF CALIFORNIA
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Benchtop Heavy Equipment
Detail E-2



The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Benchtop Light Equipment

Contact EH&S at 642-3073

Alternative Bracing May Be Approved.

Date: Detail:
September 2005 E-3

(E) METAL

STUD wm_—\

T (E)} CABIMETS
/_

- RESTRAINT TYPE 1
DETML RT1

- WORKSAFE TEK,/LAB

/ “STANDARD™ OR “SWIVEL
J CAM"™ FASTEMING STRAP
{ EA. SIDE OF UNIT

/
s _/:J—{E] DESKTOP
— A ]

ALTERMNATE RESTRAINT
LOCATION

E3a

BEMCHTOP EQUIPMENT
AT ALL WALLS (< 50 LBS)

(E) METAL |

STUD WaLL
N

—(E) CABINETS

RESTRAINT TYPE 1
DETAIL RT1

WORKSAFE TEK/LAB
LASSD TSPML1124B5

5 — (€} DESKTOP
==

ALTERNATE RESTRAINT
LOCATION
E3b

MICROSCOPES
AT ALL WALLS (< 50 LBS)

Berkeley £H&S

UNIVERSITY OF CALIFORNIA

Benchtop Light Equipment

Detail E-3



The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Benchtop Components

Alternative Bracing May Be Approved.
Contact EH&S at 642-3073

Date: Detail:

September 2005 E-4

(E) METAL

STUD WALL \

//— (E) CABINETS

RESTRAINT TYPE 1
DETAIL RT1

WORKSAFE ML1148B
MONITOR LASSO

(E) DESKTOP

ALTERNATE RESTRAINT
LOCATION

E 4a

COMPUTER MONITORS
AT ALL WALLS (< 50 LBS)

(E) METAL

STUD WALL j\

ﬁ (E) CABINETS

RESTRAINT TYPE 1
DETAIL RT1

WORKSAFE TEK/LAB
"STANDARD” OR "SWIVEL
CAM” FASTENING STRAP
EA. SIDE OF UNIT

WORKSAFE SEISMALOK OR
SCILINE VERSABUCKLE

_5}7‘

L i 4 LOCATIONS
LA,
ALTERNATE RESTRAINT
LOCATION
E4b
STACKED COMPONENTS
(< 50 LBS)

Berkeley

UNIVERSITY OF CALIFORNIA

Benchtop Components
Detail E-4




The Office of Environment, Health and Safety

University of California, Berkeley Residential Style Small Refrigerator
Q-Brace Program Alternative Bracing May Be Approved.
Contact EH&S at 642-3073
Date: Detail:
September 2005 A-1

%

[
(E) CONC. /
WAFFLE SLAB —
j1l
- MAKX, WEIGHT
/ 300 LBS.
(E) STUD WALL \ :__""_ ___:
| |
| |
%srmﬁryrr TYPE 1 | |
ML RT1 ————,
o~ 'J L l
| | N, |
! |
i |
N | # I
i r WORKSAFE TEKSTRAF
| Tsau2224P EACH
| | SIDE OF UNIT
| |
E | |
pes | |
3’“ | |
| |
(E) COMC. | |
FLOOR —— | |
'\, | |
\ R p— el
| 4 P A p . ] T
1 s T Tl v 1

Residential Style Small Refrigerator
Detail A-1
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The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Exterior Backing Bar

Alternative Bracing May Be Approved.
Contact EH&S at 642-3073

Date: Detail:
September 2005 RT-1
Stud Wall (Top-Down View)
T T L
1 li I | M1
UNISRUT P1000 ———— ——
BACKING BAR W/ R e
§12 SCREW @ - .
E"'-. STUD - 2 STUDS, MIN  (E) 5TUDS
Existing, Wood Stud,
Metal Stud, or Concrete Wall
= #12 Screw (g
Wood Stud Wall;
2-1/2" min, embed,

Berkeley

UNIVERSITY OF CALIFORNIA

into Stud.

- #12 Serew inlo

Metal Stud,

1/2" I Expansion Anchor (@
Concrete Wall;
1-1/2" min. embed.

Backing Bar:
Unistrut 1000
or Equal;
Length as
Required

Exterior Backing Bar
Detail RT-1



The Office

of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Concrete Walls
Alternative Bracing May Be Approved.
Contact EH&S at 642-3073

Berkele

UNIVERSITY OF CALIFORNIA

Date: Detail:
September 2005 RT-2
. I
—— (E) CONC, WaLL
TYP. /
- a -
N 4 ,—f—r, ADDITIONAL BOLTS
L *a , & AND UNISTRUT LENGTH
s . 3 WHERE REQUIRED
A o ‘!I
UNISRUT P1000 —
BACKING BAR
18"
2—rB" EXPANSION ANCHORS
MIN. UNLESS NOTED OTHERWISE
TOP VIEW
i
T i :
[ 1 ! —TYPICAL DESKTOP
| | . ANCHORAGE
| " _
! | = B
' 8] B =4 L I— 1—|—'
| | z' Ll
A}
| egla
| |
W } | M/
2 . pEmeenlal,
- M R
5 = | -
g W2 I | I b
e 4 : | = | d - FOR WHEELED
CARTS AND LOW
| 1 - C.G. MEMS
£ ! ~| & ‘ ] (E) COMC.
i O = ot e ) / FLOOR
[ ni i T
LJ_T e et i 1 H e I

RESTRAINT TYPE 2

ey EH&S

Concrete Walls
Detail RT-2



The Office of Environment, Health and Safety

University of California, Berkeley
Q-Brace Program

Exterior Backing Bar
Existing Free Standing Cabinet
Supports

Alternative Bracing May Be Approved.
Contact EH&S at 642-3073

Date: Detail:
September 2005 RT-3
—1 . (E) CONG. WALL
e
R o —— ADDITIONAL BOLTS
Low ) ««| w o/ 7 5ANDUNISTRUT LENGTH
. b s 3 ] | WHERE REQUIRED
i 4 /
UMISRUT P1000 —-——
KING BAR -
18"
2— 8" EXPANSION ANCHORS
MIN, UNLESS MOTED OTHERWISE
TOP VIEW
| il oot R o e 1 i -
| —TYPICAL DESKTOP
| : . / ANCHORAGE
! | a & |_'/I_.|-_ R _-'I
: T B il P 1 'TI_ —
| L L lea Ty,
I =t yﬂ |
| 1] 4 | | 1
E i | |
= A et ] T I —a
o8 |2 : ! |
' o e ;
g wgl | TR
= i | = | - FOR WHEELED
o | | . = | L CARTS AND LOW
&= | 2| & ati C.G. ITEMS
£ I w|E ‘
] (E) cOMC.
] I = Lot M ) / FLOOR
[ :!"EF S P
e e s e IJ -] i _
T e i 5 ; » - -.“" a 4 ‘{,

RESTRAINT TYPE 2

Berkeley EH&S

UNIVERSITY OF CALIFORNIA

Exterior Backing Bar
Existing Free Standing Cabinet Supports
Detail RT-3
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