10. MISCELLANEOUS INPUT AND INFORMATION

The correspondence in this section was sent to NBS at various
times and is not associated with any particular workshop.
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1515 Wiison Boulevard Arlington Vs 2229.
Telephone (703) 841-8400

September 11, 1981

Dr. Felix Y. Yokel

Center for Builiing Technology
National Engineering Laboratory
National Bureau of Standards
Washington, D.C. 20234

Dear Dr. Yokel:

The Americs,n Gas Association (A.G.A.) is a national trade association which
represents nearly 300 national gas transmission and distribution companies
serving over 160 million vonsumers in all 50 states. The gas utility industry
employs about 215,000 people with a payroll in excess of $4 billion.

Representatives from the A.G.A. attended two of the recent workshop sessions on
NBS Building Science Series 127 "Recoommendad Technical Frovisions for Construc-
tion Practice in Shoring and Sloping of Trenches and Excavations,' written as

a basis for proposed changes to Subpart P of 29 C.F.R. Part 1926. Two of the
potentiai changes discussed cause particular concern. First, consolidating
excavation and trenching rules into a single regulation and, second, comments
proposing a 3 foot set-back for excavationms.

The A.G.A., although not in the construction indust-y, is curreatly being regu-
lated under 29 C.F.R. Part 1926, including Subpart P for trenching and excava-
tions. We, therefore, have a vital interest in these standards.

As a primary goal we desire to be exempted from construction industiy standards.

Since we have not yet attained that goal we must in the meantime insure that

any changes to the current regulations on tranching and excavations in 29 C.F.R.

Part 1926 consider our special interest in trenching. As implied previously,
we see particular significance in retaining the distinction between trenching
and excavations.

Our distribution companies, which by nature of our business operate in urban
areas, are greatly affected by the OSHA trenching and excavation regulations,
especially the 2 foot sat-back rule. Inspection of gas lines by OSHA have
occurred in spite of the fact that trenching cave-ins are not a problem within
our industry as documented oy our safety record. Equally as important, trench-
ing operations by gas companies, both distribution and transmission, come under
the safety jurisdiction of the Office of Pipeline Safety within the Department
of Transportation. The DOT rules are promulgated under 49 C.F.R. Parts 191 and
192. This potential for dual jurisdiction over trenching safety regulations
between OSHA and DOT causes confusion. For additional discussion of our safety
record in trenching and the jurisdictional) issue—see the attachment.
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We, therefore, request that any revision to excavation and trenching standards

in 29 C.F.R. Part 1926 include the following statement: '"Natural Gas companies
directly involved in pipeline activities covered by 49 C.F.R. Parts 191 and

192, as promulgated by the Department of Transportation are exempt._from Subpart

P of 29 C.F.R. Part 1926 standards relating to excavation and trenching operations."

For. additional information on this subject, piease contact Larry TE Ingels,
703/841-8454 or Randall Griffin, 703/841-8481 at A.G.A. Headquarters in Arlington,
Virginia.

Sincerely,

Larry T Ingels

Manager, Engineering

Services Programs

LTI:1bp
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OVERLAPPING JURISDICTION BETWEEN OSHA AND DOT

SUMMARY OF ARGUMENT

1. The natural gas utility industry shouid not be grouped with the
construction industry. Standards developed for the construction

industry should not, therefore, be applied to the natural- gas utility
. industry.

A. The natural gas utility industry is fundamentally distinct from

the const-uction indus:ry. Safety records support this conten-
tion.

B. Tba2 natural gss utility industrv took no part - and had no cppor-
*unity to take part - in the development of the Construction
Industry Standards 29 C.F.R. Part 1926.

I1. OSHA jurisdiction is preempted under Section 4(b)(l) of the Occupational
Safety and Health Administration Act of 1970 (OSH Act) when other
Federal agencies "exercise statutory authority to prescribe or enforce
standards or regulations affecting occupational safety or health.”

A. The Department of Transportation exercised its statutory authority
under the Pipeline Safety Act of 1968 by promulgating regulations
relating to pipeline operations and maintenance (49 C.F.R. Part 192)
and by enforcement of chose regulations.

B. DOT's regulations preempt OSHA jurisdiction over pipeline and
trenching operations, rendering OSHA regulati.as in Part 1926
inapplicable to the natural gas utility industry.

I1I. The Americarn Gas Association (A.G.A.), therefore, requests that OSHA
refrain from citiation of the natural gas utility industry under Part 1926.
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INTRODUCTION

The American Gas Association (A.G.A.) is a national trade association which
represents nearly 300 natural gas transmission and distribution companies serving
more than 160 million consumers in all 50 states. These companies account for
nearly 852 of the nation's total annual gas utility sales.

The natural gas utility industry is regulated at each and every stage of
theivr business. Many of these regulations, including OSHA's "General Industry”

standards in 29 C.F.R. Part 1910, are recognized as validly applying to our industry.

We do not believe, however, that the "Construction Industry” standards of 29 C.T.R,
Part 1926 should be enforced against the natural gas utility industry. We recommerd
that OSHA institute a policy of not citing the natural gas utility industry under
Part 1926 for the following reasons.

I. The natural gas utility industry should nnt be grouped with the construc-
tion industry.

According to the National Safety Council data for 1978, the gas utility
industry had an incident rate of 2.69 per 100 full-time workers and a
severity rate of 15.98 lost work days per injury. This compares very
favorably with the construction industry statistics of 3.94 injuries per
100 full-time workers with a severity of 20.81 lost work days per injury.
Furthermore, a review of safety statistics relating directly to trenching
and pipeline activities indicates that the natural gas utility industry
has an exceptionally good safety recerd.

e During the six year period (1975 - 1980) 3,837 immediate injury regorts
were received by A.G.A.

e Of the above total only 7 were in the accident category which includes
cave-ins and none have been documented as fatalities.

e These few injuries generally occurred in trenches or excavations belong-

ing to someone else who called the gas company to repair a line damaged
during.excavation.

e Scaled to the entire industry, this type of accident - "caught under,
in or between a mineral item" which would include cave-ins - would
represent only one-sixth of one percent of the total injuries.

e IYrom this extremely low rate of incidence, it may be concluded that

cave-ins involving trenches or excavations are not a significant problem

within the natural gas industry.

Additionally, the segment of the gas utility industry most likely to be
engaged in the pipeline and trenching activities labelled "construction"
by OSHA -~ natural gas transmission companies - have incident rates of less
than half of the overall gas utility rate.

The large difference in the incident rates between transmission companies
engaged in trenching activities and construction companies occurs because
trenching and pipeline activities of gas utility companies are performed

by relatively few employees at any given workplace. Construction industries,

on the other hand, may have a large number of employces performing a wide
variety of tasks at the same workplace. Due to disparate rates and levels
of risk, the standards designed for the construction industry are not

approprlate to apply to the natural gas ut{lity industry. 272




II1.

The construction industry standards of Part 1926 have been applied to

the natural gas utilicty industry without giving that industry an opportunity
to provide input. These standards wvere developed under the Contract Work
Hours and Safety Stardards Act of 1962, (as amended Pub. L. 91-54 of 1969;
40 U.S.C. £333), to regulate construction crews working ufider government
contracts. 1In order to -over these crews compreliens:vely, the standards
were defined very broar te cover, 'construction, alteration, and/or

repeir including paimta., and decurating...” -

The OSH Act of 1970 jave the Secretary of Labor the authority to promul-,
gate as occupationsl safety and health standards, without the notice and,
comment requirements of the Administrative Procedures Act, any '"national
concensus standard and any est:blished Federal standard." 86(a) of the
OSH Act, 29 U.S.C. ection 655(a). The natural gas utility industry had
no ne2¢ to corment o proposed rezgulaticns when those regulations applied
only to Federal concractors. There was no opportunity {or the gas utility
industry to comment on the regulations when they were promulgated as
occupational safety and health standards.

In this context, the 10th Circuit opinion U-30, Inc. v. Marshall and
OSAHRC, 7 OSHC 1253 (10th Circuit 1980). should be reviewed. The Court
found that there was 'no indication in the record...that the oil drilling
industry had any part or was consulted in the development of the constric-
tion industry standards." The Court then held that the construction
industry standard relating to cranes and derricks used in constructing

+buildings could not be applied under the "general duty clause" of Section 5(a)

(1) of the OSH Act to the o0il drilling industry. - -

A.G.A. believes that the safety record of the natural gas utility industry
and the ratiorale outlined above strongly support the estatlishment of an
OSHA policy of not citing the natural gas industry under Part 1926.

A Policy of Not Citing Under Part 1926 is Legally Justified

OSHA has been granted authority by the Secretary of Labor to make and
enforce regulations for the minimum federal safety standards for all
industries. The Secretary of Labor's authority in this area ic derived
frem the 0SH Act of 1970, 29 U.S.C. Section 651, ¢t _sepg. In order to avoid
overlapping jurisdiction and the inefficiencies and costs of overlapping
jurisdiction, Congress limited the Secretary's auvthority. The limitation,
Section 4(b) (1) of the OSH Act (20 U.S.C. Section 653(b)(1)), provides that:

"Nothing in this chapter shall apply to working conditions of employees
with respect to which other Federal agencies... exercise statutory
authority or regulations affecting safety or health."

It 1s A.G.A.'s position that the Office of Pipeline Safety (OPS) of the
Department of Transportation has exercised its statutory under the

Natural Cas Pipeline Safety Act of 1968 by promulgating regulations entitled
"Transportation of Natural and Other Gas by Pipeline: Minimum Federal
Safety Standards."” 49 C.F.R. Parts 191 and 192. These regulations com-
prehensively cover operation and maintenance of pipelines, mandate safe
working procedures to be documented in an operating and maintenance plan,
and impose strict reporting ana other requirements in case of emergency,
among other safety related requirements.
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An i{mportant concept to keep in mind when reviewing the OSHA Part 1926
regulations i{s that the OPS regulations nced not be parallel in form
or substance to the OSHA regulations in order to preempt jurisdiction.

‘‘Whe*her the OPS standards are the same or substantially different

from the OSHA standards their content is of little moment. 1In
Mushroom Transportation Co., Inc., No. 1588 (1974) nwniauthority

over specific working ronditions, OSHA cannot enforce its own regu-
lations covering the same conditions. Section 4(b)(1) does mot

require that another agency exercise its authority in the same manner,
or an equally stringent manrer." Secretary v. Texas Eastern Trans- ,
portation Corp., 20 OSHA 712, 717 (1975) (emphasis add:< by Commission)
(Citations omitted.)

This concept is important to keep in mind becauce the OPS regulatiens
are generally structured in terms of maintaining the integrity of the
pipeline and prevention of hazardous situations. The prevention of
hazardous situations is mandated through performance language rather
than the preccriptive language generall: emploved by OSHA.

An example of preemption of an OSHA standard by an OPS standard which
varied significantly from the form of the OSHA standard can be found

in Columbia Gas of Pennsylvania v. secretary and OSAKRC, No. 80-1459,
(erd Cir., December 23, 1980.) 1n that case, Columbia Gas was cited for
a serious violation of an OSHA regulation — 29 C.F.R. 61926.652(v) —
requiring atmospheric testing of an excavation where oxygen deficiency
or gaseous conditions are possible, prior to use of equipment that could
cause accidental ignition. It should t2 noted that Section 1926.652(v)
requires compliance with Subparts C anc D of Part 1925 in which a large
number of specific requirements are mandatec as to personal protective
equipment and engineering controls. In contrast, the OPS regulation,

49 C.F.R. Section 192.751, provides si=ply that:

Section 192.75]1 Prevention of Accidental Ignition

Each operator shall take steps to =inimize the danger of accidental
ignition of gas in any structure or area whers the presence of gas
constitutes a hazard of fire or explasiex, including the following:

{(a) When a hazardous amount of zzs is being vented into open air,
each potential source of ignition must be removed from the
area and a fire extinguisher mus: be provided. ’

(b) Gas or electric welding or cutting may not be performed on
pipe or on pipe components that contain a combustible mixture
of gas and air in the area of work.

(c) Post warning signs, where appropriate.

The OPS regulation does not spe.ifically refer to the repair of a pipe-
line using a "hot tap" procedure at issue in the case, (tapping into a
pipeline without interrupting the flow of gas in the pipeline), nor does
it mandate detailed requirements in a canner similar to OSHA's. Never-
theless, the Third Circuit held that the OPS regulation covered the
“exact working conditions" purportedly within OSHA's jurisdiction.
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Therefore the Court ruled that "this OPS regulation provides safety
standards for the exact conditions of this casc and hence find that
Section 4(b) (1) preempted OSHA's authority over the matter.”

The above case strongly supports the argument that the DOT has exer-
cised its statutory authority and preempted OSHA's jurisdiction over

the natural gas utility industry in the areas of pipeline-safety and trenching.

A.G.A. recommends that OSHA examine closely its regulations, particularly
the excavation and trenching regulations, under Part 1926 for overlap .
with DOT regulations. We recommend that special attention be given to
the safety provisions found in Subparts L and M of Part 192 of the OPS
regulctions. We believe that such ian eramination will demonstrate that

tue DOT regulations comprehensively provide for employee safety during
pipeline and trenching activities. 4 pclicy of uot citing these activities
under Part 1926 will leave no gup in the safety net protecting gas

utility industry employees.
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ALUMINUM MYORAULIC 'Y .
SHORING GYSTEMS STANDARD
Underground Shoring Services .

P.O.Box 881 « Columbis, LA 71418

318-248-3112
Meets OSHA Requirements R o
Domestic ¢ (aternations! "\

.George Bradberry - Prasident
Consultatron » Job Planning « System Designs

May 28, 1981

Felix Y, Yokel FhD P.E.

Center for Building Technology
National Bureau of Standards
Washington, D. C. 20234

Dear Felix:

Have just received the schedule for the A.G.C. Workshops and I
shall be attending by invitation of the AFL-CIO.

I think the guide lines fall somewhat short because you did not
include isometric drawings to cover good trench shoring and bracing
practices. I have prepared the enclosed drawings and recommend
they be included with the documents.

I also suggest the following changes:

1. Ref: p.9

I see no reason why the depth limitation in the "Standard Practice"
cannot be extended to 24' depth. Also no reason why the limits of
Class C soils should be more stringent than they already are, since
we recommend tight sheeting as it is now, so long as the bracing
(struts, wales and sheeting) are strong enough to withstand the ex-
rected loads.

2. Refi Should a aualified person be substituted for an engineer?

Irn the defination of who is a @ualified person, to whom is the abilit)
demonstrated?

3. Ref: p.10

I think the short term excavation defination could be extended to

J days or 72 hours, but no more. Reason being the one day short-
term would unduly penalize contractors as over the week-end he would
have to shore for long term excavations as it is now written.

4, Ref: p.11

I do not feel the stipulation of maximum slope should be limited to
3/4:1 because there are a number of Boil conditions that ccuid reuuire
a 1:1 slope and even a 1#:1 slope. '
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page 2 Suggested changes.

5. Ref: p.l2

Under cer“ain conditions I feel the bank next to the work area in
cases 2,3, and 4, could be increased to 4', I do not believe that
in case 4 we should try to limit to excavations by trenching
machines only. -

6. Ref: p.13

I believe this section should be included irn the engineering saction
as this could be lost on the man in the field.

7. Ref: p.16

In this case I think the specified options identified as examples of
implementing the performance statement should be persued.

8. Ref: p.16

Excavations up to 3' below the bottom of the sheeting or trench boies,
I feel could be allowed under conditicns as stated in 1ii A. & B,

9. Ref: p.18

In "accepted engineering reauirements” I think that a regular archi-
tect should be omitted, since architects do not deal with excavations.

1¢, Ref: p.18

I do not see how we could not reauire that a competent person be
working at the excavation site.

Sin;erely yours,

L/_ - »

~ George Bfadberry
GB:gtb

713 6.2 6
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CORPORAT

Manafacturws of the Finest in Aluminom Hydranlic Shorsng Sysioms

P. 0. BOX 12501 : PHONE: (713) 943-0750
HOUSTON, TEXAS 77017 © TWX 910-881-5015

« April 9, 1982

Dr. Felix Yokel

Geotechnical Engineering Group
National Bureau of Standards

United States Department of Commerce
Washington, D.C. 20234

Dear Felix: I

Here is the work that has been approved by the State of Czlifornia
for inclusion in the upcoming reprint of the CAL/OSHA Safety Orders,
Taitle 8, Trench Shoring Tables. As you see, they have addressed
themselves to three separate Tables concerning materials for the
bracing of trenches - (1) - Timber, (2) - Screw Jacks, and (3) -
Hydraulic. All concerned, and including California contractors,
feel this clarifies the Code to where they can follow it with ease.
The only thing I really disagree with is their decision to go to
two classifications of soil -~ either bard or running with respect
to the Tables. I feel they should adopt your system of three
classifications of Tables. You might write Mr. Bobis a letter
concerning that matter.

Yopirs very truly,
/ [rLC.CT r

é vid 0. Plank

President

DOP:ers

Attachments

cc: Mr. Jim Lapping

We Shorw 1the World
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DEPARTMENT OF INDUSTRIAL BRLATIONS EDMUND G. SROWN JR., Coverner

CUPATIONAL SAFETY AND HEALTH STANDARDS BOARD
" )Ss rOURTH STRREY

SACRAMENTD, CA 98814 ‘

7}):n:u»

March 24, 1982

Mr. David O. Plank, President
SPEED SHORE CORPORATION

P.O. Box 12591

Houston, Texas 77217

Dear Mr. Plank:

We have received your telegram dated March 23, 1982 with respect to
the proposed revisions to the Trenches and Shoring Tables 1 through
6, Seciioun 1541 as contained in the Construction Safety Orders,
which will be considered by the Standards Board at their Public
KHearing on March 25, 1982 in San Diego, California.

Your telegram will be made part of the Board's official record of
proceedings in this matter.

We appreciate your interest in this matter and can assure you that
your comments will be given every consideration by the Members of
the Occupational Safety and Health Standards Board.

Sincerely, o
2
! @ / :
é[?/%' ;;'( ’lli‘/ \

RINALDI
Executive QOfficer

- .

/tlm
cc: Dr. Alvin Greenberg

John L. Bobis RECEIVED

All Standards Board Members
: MAR 26 1S82

SPEED SHORF CORP,
ADM. CirT,
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Memorandum

Te '

From bcwpe'i ol Safety ond Health Stundords Boord

Subyect:

EXCAVATIONS, TRENTUNIS AND EARTHWORK March 10, 1982

ADVISORY COMMITTEE MEMBERS

)

’ ) LX)
JOHN L. BOBIS, Principal Safety Engineer

Trenching Tables, March 25, 1982 Public Hearing

The attached proposed tables will be considered by the Occupational
Safety and Health Standards Board at its public hearing scheduled on
March 25, 1982 in San Diego, California.

The proposed tables were develcped by the Standards Board's staff in
response to written comments submitted by persons subsequent to the
Board's September 24, 1981 Public Hearing relative to the new
proposed regulations on the subject of excavations, trenches and
earthwork. ' Since the suggested revisions to the tables constituted
a substantive revision to the September 24, 1981 proposal, the
tables could not be incorporated into that proposal without further
public hearing. Therefore, this matter will be considered by the
Board at its March 25, 1982 Public Hearing. The attached tables are
proposed to be incourporated into the new Section 1541 previously
heard by the Board and are forwarded to you for your information.

Should you have any questions regardinc this matter, please feel
free to contact this office.

/tlm
attachment (March 25, 1982 Public Hearing Packet)

PR

RECEIVED

MAR 15 1982

SPEED SHORE CORP.
ADM. DEPT.

..~
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T OF CALIFORMIA @
l‘mw«ummn MRATONS FOMUND G SROWN ., Governer

OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

4) 3233440 NOTICE OF PUBLIC MEETING AND HEARING
OF THE OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD
AND NOTICE OF PROPOSED CHANGES TO ~ 28
OF THE CALIFORNIA ADMINISTRATIVE CODT

-

Notice is hereby given pursuant to the provisions of Sections 142,
142.2, 142.3, and 144.6 of the Labor Cocde, that the Occupational
Safety and Health Standards Board of the State of California has set
the time and place hereinafter set forth for a Public Hearing,
Public Mee:ing, and Business Meeting:

Public Meeting: On March 25, 1982 at 19:00 a.m. in the
Auditorium, of the California State
Buildirg, 1350 Front Street, Room B-~109
San Diego, California.

At the Public Meeting, the Board will make time available to receive
comments or proporzals from interested persons on any item corcerning
occupational safety and health.

PUBLIC HEARING: On March 25, 1982, following the Public
Meeting, in the Auditorium of the California
State Building, 1350 Front Street, Room B-109
San Diego, California. .

At the Public Hearing, the Board will consider the public testimony
on the proposed changes noticed below to occupational safety and
health regulations in Title B of the California Administrative Code.

BUSINESS MEETING: On March 25, 1982, following the Public
Hearing, in the Auditorium of the California
State Building, 1350 Front Street, Room B-109
San Diego, California.

At the Business Meeting, the Board will conduct its monthly business.

In the event it becomes necessary to continue the Public Meeting,
Public Hearing, or Business Meeting, the meetings or hearing will be
continued on April 1, 1982 at 10:00 a.m., in the Auditorium of the
California State Building, 1350 Front Street, Room B-109, San Diego,
California.

These meeting facilities are accessible to the physically
handicapped.

OCCUPATIONAL SAPETY AND HEALTH o ,
STANDARDS BOARD REL:"-LIVED
MAR 151682

SPEED SHORE CORP,
ADM. DEPT.
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NOTICE OF PUBLIC
BEARING/MEETING -2- March 25, 1982

NOTICE OF PROPOSED CHANGES TO TITLE 8 OF THE
CALIFORNIA ADMINISTRATIVE CODE
BY THE OCCUPATIONAL SAFETY AND HEALTH STANDARDS POARD

Notice is hereby given pursuant to the provisions of Section 142,
142.2, 142.3, and 144.6 of the Labor Code that the Occupatitnal
Safety'and Health Standards Board will consider the following
proposed revisions to the Title 8 Safety Ocders of the California
Administrative Code, as indicated below, at its Public Hearing on
March 25, 1982:

1. TITLE 8: CONSTRUCTION SAFETY ORDERS
{Trench Shoring Tables 1 through 6)

Informative nggst of Proposed Action: Existing Cal/OSHA
regulations in the Construction Safetv Orders, concerning trench
shoring systems do not address the use of hydraulic shoring
units in both a vertical mode (as uprights) or horizontally (as
walers) when shoring a trench. The proposed repeal of Section
1541 and the adcction of a new subsection and tables were
previously noticed in the California Administrative Register 81,
No. 30~-2 and considered at Public Hearing on September 24, 1981,
to clarify the use of hydraulic shoring systems or units. As a
result of testimony received at the September Public Hearing,
the Board is now proposing new tables subdivided into 3 types of
trench shoring systems used to support the sides of an excavated
trench~--wood, metal and hydraulic systems. The revised tables
relating to hydraulic systems include appropriate spacing of
these units in a horizontal or vertical position. There are no
Federal counterpart regulations addressing this specific subject
matter.

These tables are proposed to be incorporated into the new
Section 1541 previously noticed.

A copy of the proposed changes in STRIKEOUT/UNDERLINE format is
available upon request to any interested persons from t.ae
Occupational Safety and Health Standards Board's Office, 1006 Fourth
Street, Third Floor, Sacramento, California 95814. Copies will also
e availalle at the Public Hearing.

An INITIAL GENERAL STATEMENT OF REASONS cutlining the purpose and
factual basis for the proposed regulation(s) and the substantive
facty upon which the Standards Board is relying for proposing the
regulation(s) is also available upon request from the Standards
Board's oilfice. Inquiries may be directed to Mr. R. T. Rinaldi,
Executive Officer at (916) 322-3640.

The following statement of costs will apply to all the ptoposed
regulations to Title B to be considered by theeBoard: o -~

_ Costs to State Agencies: None RECEIVED

Impact on Housing Costs: None
MAR 135 1982

SPEED SHORE CURP.
ADM. DEPT,
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NOTICE OF PUBLIC
HEARING /MEBTING ’ -3- March 25, 1982

Federal Funding to State: None

To Local Agencies and School Districts: Pursuant to Section 36,
Chapter 1234, Statutes of 1974, the proposed actiom does not
Create any obligation for reimbursement by the State to any

- local agency under Section 2231 of the Revenue and Taxation Code
for costs that may be incurred by it in crmplying with these
orders because these orders merely implement Federal law and
regulations.

Notice i3 also given that any interested person may present
statements or arguments orally or in writing at the hearing on tte
proposed actions under consideration. Written comments shcould be
received nc later than five (5) working days prior to the date of
the hearing. The Occupational Safety and Health Standards Board,
upon its own motion or at the instanne of any interested person, may
thereafter adopt the above proposals substantially as set forth
without further notice.

The Occupational Safety and Health Standards Board's rulemaking
files on the proposed action(e! are open to public inspection Monday
through Friday, from 8:30 a.m. to 4:30 p.m. at the Standards Board's
Office, 1006 Fourth Street, Third Floor, Sacramento, California
95814.

There are® no building standards contained in these proposed
revisions as defined by Health and Safety Code Section 18909.

OCCUPATIONAL SAFETY AND HEALTH
STANDARDS BOARD

/7
GERALD P. O'HARA, ééairman

- B

RECEIVED

MER 17,1982

SFEED SHORE CORP.
ADM. DEPT,
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uu.xromm ocwmlom SAFETY AND HEALTH STANDARDS BOARD %3

.
»
-*

. TITLE 8: COWSTRUCTION SAPETY ORDERS
.. . (Trenches and Shoring Tables 1 through 6)
SECTION SUPJECT . -
1541, including Repeal c:iotinq regulation on Standard
Tables 1 and 2 Shoring Syste, 1nc1u¢inq Tables 1 and 2.

Note: The _epeal of Section 1541 and the
adoption o a new Section 1541 were
previously noticed (California
Administcative Register Bl, No. 30-2Z) and
heard 'y the Standards Board on September
24, 1°61. Because substantive charges to
the rroposed tadbles were recommended at
the public heazring, the tables are being
renoticed for hearing. The tables are
proposed to be revised to be consistent
with the testimc.y received by the
Standards Board st its September 24, 1981,
public hearinge - - -

Tables 1 through 5§ Adopts new Tables 1 through 6.

There are no building standards contained in this proposal.

Pursuent to Section 36, Chapter 1284, Statutes of 1974, the above
order does not create any obligation for reimbursement by the State
to any local agency under Bection 2231 of the Revenue and Taxation
.. Coda for costs that may be incurred by it in complying with this
ordar because this order l.toly implements Federal law and
regulations.

RECEIVED
: WR 13 1o

. ' : SPEED SHORE CORP.
ADM. DEPT.




1 STANDARDS PRESENTATION Pe_3 _or _9_
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

U . TAMLE )
WOOD SMORING FOR NARD COMPACT SOIL
, Braces (Struts) ] Scringer
( . Dprights at 8' on centers {Waler)
= DEFPTH | Norizontal Wood Size (Inches) ]
{(Peet) Spacing Size and ) - Size
. (Yeet) (Inches) Trench wWidth (Feet) -] (Inches)
‘ -
, o 8 3x8 4 x 4 A1l widths . '
f 5 to 7 4 2 x 10 up to 15°' 4 x 4
2 2 x 8 ' 4 x 4
Over 8 4 x 10 4 x 4 up to 12’ width, J| <~====-
7 to 10 4 J x 10 over 12°' up to 15°', 6 x 8
| 2 _3xB 6% 6 6 x8
Over ] 6x8 4 x 4 up to 8°' width, cem———
‘ 10 to 12 4 4x8 over B8' up to 15°', B x 8
2 3 x8 6 x 6 8 x 8
Over 8 6 x 8 4 x 4 up to 6' width, || ==-ece-a
12 to 18 4 4 x 10 over &' up to 1%5', 8 x 10
2 3 x 10 6 x & 8 x 10
. Over 8 6 x 10 6 x 6 up to 14’ width, f| ==re=e
] 15 to 20 4 - 4 x 12 over 14' up to 20', 6 x 12
" 2 3 x 12 8 x8 6 x 12
Strut - Max. horiz.
O’;’;t See Ssction 1541 (a) (6) spacing €8'0.c. Upright
! GENERAL NOTES o
' 1. Timber shall be "selected lumber” .
b quality. (See Definitions Section E.
1504.)
2. Timber members of equivalent “section t
modulus”® may be substituted for uprights
and stringers shown in these tables. " x
3. These talies may be modified by a civil -2 '
engineer in accordance with Section . - !
1541 (a) (S). x . !
‘ 2 | |
f ~ i
}
: ]___:' | ’
_..4 wIDTH l-—-

.OSUSB-9A(7/76)




CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD ..

m—ry d
WOOD SMORING FOR RUNNING SOIL . .
; Braces ( Struts) strinjer ]
. Uprights at & ‘cn centers (Malel) ! L
. |
DEPTH Norizontal Wood $ize (Inches) -
Spacing . Size and Size "] '
(Feet) (Inches) Trench Width (Peet) (Inches) il !
; -
5to8 soltd 2 6 x 6 All widths b 8 x 10 . o
T up to 15°
. ] » s
Over {16 x 6 up to 10' width, i
i
8 to 10 solid 3 8 x 8 over 10' width 10 x 19 s
.up to 15' |
i
Over 6 x 6§ up to §' width, |
1
10 to 12 Solid 3 8 x6over 8' up to 15'y 10 x 12 |
B
N |
Over ) 8 x 8 All widthy t
]
12 to 15 Solid 3 up to 15° 10 x 12 ;
i
Over 8 x 8 up to 12' width, |
]
15 t> 20 Soli'd- 4 1¢ x 10 over 12' up to 12 x 12 '
20° -
. Strut - Max. horiz. . I
b g
oys See Section 1541 (a) (6) spacing @ 8¢ o.c.
- v !
e 7 '
= v
r g—*—— /s
; a8 . . i
‘ R
TRIGHT
Ef__f_
Cyr @ =T ;.
.-
’ /4
’
. RECEIVED | Ao
R .
. OSHSB-9A(7/76) _$REED ST > CORP. . e -
b —— SR T AL nocT : . ..




{ | STANDARDS PRESENTATION Pe_S or _9
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

{J _ TARLE 3
i NETAL SHMORING FCR RARD COMPACT SOIL
S,
[‘ ' Uprights - Braces (Struts) at 8°' on centers r. Stringar
T DEPTX Horisontal . (Waler)
. (reet) [ spacing $ize Aluninua Pipe S$td. Sceel Pipe . Size
f (Feet) (Inches) |Min. Dia. t-x. Trench | Min. Dia. [Max. Trench
o (Inches) Midth (Ft.) (Inches) |Width (Ft.)] (Inches)
8 3x8 24 (3Y) 8 (10) 14 T [ p—
[3
o 4 2 x 10 j2y (34 8 (14) 14 3 4 x 4
7 2 2x8 2y (3Y) B (20) 1y 3 4 x 4
Over 7 8 4 x 10 J2y (3y) 6 (8) . 2 6 | e-eaa
to 3x 10 Py (3w 9 (11) | 2y 12 6 x B
10 2 Ixs 2y (3%) 12 (16) 3 15 6 x8
“ lover 10 8 6x8 h (3Y) 6 (N 2 (2%) 8 (12) —————
to ] 4x8 Ry (3Y) 8 (10) 2 (2 10 (11) 8 x 8
12 2 3Ix®8 Ry (3Y) 10 (15) 24 (3) 13 (15) 8 x 8
over 12 8 6 x 8 DYy (3%) 5 (6) 2 (2v) 6 (10) | ~=--- ]
to 4 4 x 10 [y (%) 7 (9) 2 (2%) 8 (12) 8 x 10
15 2 ax 10 by 3y 3 (13) 24 (3) 13 (15) 8 x 10
Over 15 8 6 x 10 by (3y) 4 (5) 2% (3) 8 (12) || ~-e--e
to 4 e x12 by (3y) 6 (8) 24 (3) 10_(15) € x 12
20 2 Ix 12 by (3y) y 8 (11) 24 (3) 12 (15) 6 x 12
Over

: 20 Lea Section 1541 (a) Metal Strut Upr .ght
i r(S) - '
| GENERAL NOTES )u-;S;E===<

1. Metal pipe braces permitted by these Orders
shall be schedule 40, standard steel pipe,
or equivalent and installation shall be as
set forth by these Orders.

2. Timber shall be “"selected lumber™ quality.

! (See Definitions - Section 1504.)

3. Tisber members of equivalent "section
modulus® may be substituted for uprights
and stringers shown in these Tables.

—
. w—

. OSHSB-9A(7/76) . .
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CALIFORNIA OCCUPATIONAL SAFETY AMD HEALTH STANDARDS BOARD ]
_ L L
NETAL SHORING FOR RINNING SOIL .
, L
Uprights . T Braces (Struts) at 8' on Centars Stringer |
. . (Waler) ' :
pepTa [V>riseatal nuR Pipe sed. 1P - ]
Spacing ickness Ah-L td. Stee Lo $ize 5.
(Teet) (Feet) (Inches) [Min. Dia. n. Dia. |Max. Tren
(Inches) |[Width (rt.) (Inches) }
R
Sto8 Soliad 2 3 10 2 6 8 x 10
Over 24 [ 2 [
8 to 10 Solid 3 3 8 : 24 ) 12 10 x 10
Over 24 4 2 6 i
10 to 12 501i4 3 k| 6 2% 10 10 x 12
‘ J
| Over 24 3 24 8
1
12 to 18 Solid 3 3 6 3 15 10 x 12
Over . . - 3 6 24 £
15 to 20 Solid 4 kt} 8 3 12 12 x 12 °
4 10 kL] 16
Over .
20 [fee Section 1541(a) tetal strut Upright
2] . ——
4. These tables may be modified by a civil
engineer in accordance with Section 1541 .
(a) (6). ‘
. . -p f
—MAR 151090 - . -
OSHSB-9A(7/76) SPEEL S AL CORP.

Aum. DEPT.
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TMRLE 5
HYDRAULIC SHORING FOR HARD COMPACT SOIL

Uprights Stringers (Waler) Braces (Struts)
DEPTH -
‘IHorizontal Vertical forizontal Fal. Troncﬂ
(Peat) Spacing Size Size Spacing [| Hydraulic Cylinders Spacing width
(Peet) Aluminum Rail Aluminum Rail (Feet) (Feet) (Feet)
8 LT LR S 2% ID - 24*
No Shnotinq! 8" wWide 6" Wide ¥ oo
St? 6 Standard Standard S .- . - 8 cc 12 | 200
* (See Note) 3 - » " "
LA 4 L X]
Over 7 ] L " - "
No Sheeting| 8" wide 6" Wide 2" 1D - 24" oo
to 6 Standard Standard -] .- . " 8 cc 9 200
12 1 + (3ee Note) 5 L
Over 12 6 8" wide 6" Wide std. S 2® 1D - 2%" oD
No Sheeting
tu 4 Std. or HD or S . " . " 6 cc 9 J20°°
16 | * (See Note) 3" Wide HD S . " . -
Over 16 6 8" Wide €" Wide Std. 4 2" or 3" 1D -
No Sheeting
to 4 Std. or HD or ‘. or 4 cc 9 200
20 | * (See Note) 8" Wide HD 4 )24 or 3% oD
Overx
20 | See Section 1541(a)(6) GENFRAL_NOTES

1) * For closer sheeting, plywood may be used behind uprights or
other effective sheeting of user's choice.
2) ** A 3% x 34" x 3/16" steel oversleeve is requlred to, Std. 2" I.D.
No steel ovursleeve required on 3" 1.D.
See Hvdraulic Shoring Assocfation Manual for strength of rails.

3) e N
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g TABLE 6
? . HYDKAULIC SHORING FOR RUNNING SOIL
.4 P* =
E Uprights Stringers (Walersg) draces (Struts)
Y
: DEPTH (tliorizontal Size Size Vectical lorizontal Max. Tr
"~ Spacing Spacing | Hydraulic Cyliners Spacing width
H (Peet) (Feet) Aluminum Rail Aluminum Rail (Feot) (Feet) (Peet)
AN ——
s 8" wWide 6" Wide
to Solid ¢ 4 2" 1D - 24" oD 6 cc 9 20¢e
7 Standard Standard
: Over 7 8" wWide 6" Wide
to Solid * 4 2" 1D - 24" oD 6cc 9 po**
12 Standatd Standard .
L
Over 12 8% Wide 6" wide
to Solid ¢ 4 2 or 3" 1D - 4 cc 8 |13°*
Standard Standard . /& 7
24" or 34" 0D
16
Over 16 8" Wide 6" Wide u
to Solid ¢ Standard Standard 2 2° or 3".ID S//l“’: 3 cc 6 See
o 1€, ) cal,
20 25" or 34" 0D
Over
20 | See Section 1541(a) (6) GENERAL NOTES
1) * Use plywood or other effective sheceting behind the: vertical
i i uprights.
2) =+ iUse steel box encasement {in this range. c
RECEIVED .
MAR 131982
—SP —
Py ADM, DEPT,
-+ Y

Q¥v0g SQYVCNVLS HLTV3IH ONY AL34VS TYNOILVANII0 VINYO4ITVI

NOILVINISId SQUVANVLS

9d

o

<0



October 7, 1%80

A AMERICAN PLYWDODO ASSOCIATION

Felix Y. Yokel, Ph.D., P.E.
U.S. Department of Commerce
National Bureau of Standards
Geotechnical Engineering Group
Building 226, Room B162
Washington, D.C. 20234

Dear Mr. Yokel:

We appreciate your desire to include plywood as a material in your revisions

. _._to_the regulations for "Excavation, Trenching and Shoring."

I hope that we

can agree on a criteria that will permit us to supply you with some type of
tabular load information for the use of plywood sheeting in trench shrring.

The four-page leaflet I seant to you earlier enmtitled, "Plywood Tremch Shoring,”

was produced some six or seven years ago and all of the people involved with

it are no longer working at APA.

This causes a problem in trying to recoastruct

the thinking and decisions that went into production of the tables in that

publication. After searching our file, I have some answers, but in some cases

I can only speculate on the reasoning.

APA at that time saw plywood used in trench shoring in situations that definitely

could not be justified frum a theoretical engineering calculation standpoint.

Thus, in developing the tabular data, geserous assumptions were made in any

case vhere they could be substantisted with reasonable engineering judgement.

Not being experts in scil engineering, we sidestepped that issue by quoting
from some handbooks and giving pressures in terms of a nuaber of levels of
equivalent fluid density.

All tolled, there are a number of areas where our computations and judgements
vary from the BSS 127 "standard practice.

of the trench did not have built into it any surcharge allowance.

tvo-foot mandatory surcharge you are implying would reduce the effective depth
of the trench by two feet for the tabular information given in the APA brochure.

———t e mmn s e ma s s s . e

PLYWOOD DIAMOND AUBILEE

el S

A Procd Past A Ovent Putsee

7011 So. 19th St/ P.O. Box 11700 / Tacoma, Washingion 98411 / 206 565-6600
TLX 327430

" 1In the tabular data the depth

Thus, the

305



Felix Yokel -2~ October 7, 1980 -

While not steted in our publication, the design example implies that thinner
sheeting could be used for the upper part of the tranch and a thicker panel :
for the lower part. This requires the assumption that the sarth pressure
vazies from a maximum at the treach bottom to zero at the surface of the
gronnd.

In developing the APA publication, inforwmation was borrowed frow a California
publication on excavations and trenches to justify using a 6/10 factor times

the depth times the equivalent fluid density to determine effective pressure .
on the plywood. This 6/10 factor would apparently correspond to the 672

tributary loaded ares factor given in BSS 127. Though not stated, I assume

thia factor is inserted to account for the ncouniform pressure of the earth

on the retaining structure. As it is pointed out, if the structure can deflect
slightly, it will esscntially unload itself in that area.

In designing the retaining structure, APA computed on the dbasis of wvet s“resses
vhereas most plywood structures utilize dry stress levels. After starting
froc a normal duration stress level, (ten years) a 332 increase on the stress
was appliad for the shoring duration. Since a 332 duration increase is caly
appropriate for durations of about one day, I suspect that it is in fact more
appropriately entitled "experience factor" with duration of loading as cnly
one aspect of this stress increase. :

Tae tahulated information given in the APA brochure covers the equivaleant
fluid density range from 20 to 80 pcf, and thus we have covered the runge
for soil types A, B arnd C.

In the computations for the table in the APA literature, we have used span
lengths from center of support to center of support. We have at the same

time reviewed computstions by other design engineers where the clear span
distance was used since the supports may be relatively wide. If ove is using
verticle supports for the plywood shzeting, that is a 2 or 3 x 8 fliat, the

span lergth changes substantially and the ability of the plywood panel to

resist load increases greatly. However, since the width of the support is

a variasble and not necessarily one easily controlled, this becomes an individval
matter. I suppose, one could assume a minimum six-inch width of support in

all cases. This would be about the least that could be expected.

I'm enclosing an APA laboratory report om the effect of support width om plywood
deflection. While trench shoring is not deflection critical, the information
gained from the research regarding deflection certainly indicates that something
other than center-to-center span length is appropriate for strength calculations
as well as for deflection calculations.

In order to fit APA data into the criteria you have suggested in your BSS 127,
I would suggest the following:

1. Normal duration wet stresses increased 331 for short duration shoring.
2. A 671 tributary load factor for the plywood sheeting.
3. Trench depth computed with a two foot surcharge.

o - »l
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Felix Yokel e October 7, 1980

4. Span length co-ﬁﬁtcd as clear span plus 5/8 inch, six-inch support width
assumed. ]
S. Same thickness plywood from top of trench to bottom. -

Sincerely yours,

| RS
sl ;7‘-’
7/ S e “EL/
- e~ N LY~
/)

,

RAYMOND C. MITZNER, P.E.

Project Manager, Industrial Markets
Engineering Technology

RCM/saw

Enclosure: Lab Report 120
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Piywood Trench Shoring

AMERICAN PLYWOOD ASSOCIATION

+

This leafiet has been prepared as an aid in designing trench
shoring using APA® grade-tradem:-ked plywood. Four
basic framing systems are illustrated, and plywood
recommendations are given.

Plywood may be used most readily for trenches up to 8
feet deep. Greater depths are permissible in some soils. In
most shoring systems, it is Sest to orient the plywood face
grain across the supports irs order to have the strongest and
stiffest system. For some conditions, however, plywood
panels may be used more efficiently if oriented vertically;
that is, with face grain paraliel 10 supports. Minimum
support framing is also desirabie, since horizontal support
jacks restrict work inside the trench.

With these points in mina, four plywood-support
configurations have been calculated for commonly availabie
plywood grades. Tabular information is also presented to
aid the designer in estimating soil pressures, and in
selecting appropriate plywood grades and thicknesses.

Four steps are invoived in plywood trench shoring design:
1. Determine equivalent fiuid density of soil.
2. Select 3 suitable plywood-support system.

3. Select the proper plywood grade and thickness for the
support framing.

4. Dessign the support framing.

Earth Pressures on Shoring

Soil-engineering references generally refer to three types of
scil pressures for shoring design: active, at rest, and
passive. At-rest pressures assume no movement of the wall,
Passiee pressures result from the wall pushing against the
soil until it fails. For most shoring, these two types of soil
pressure are not design factors.

Active 30il pressure can be mfely sssumed for most trench
shoring. Active il pressure can be used where design
permits slight movement of the shoring swey from the soil.
For most systems, this movement is provided by the
inherent flexibility of the piywood and framing.

The active 30il pressure depends on the angie of internal
friction of the 0il; s0il cohesion, density, snd water
content; and depth of the rench. The interaction of them
varisbles is explained in dewsil in various references.’

1119 A St. Tscoma, WA 98401

206 272. 2283

The qenersl properties of some soil classifications are

known. Using these properties, the soil can be transiormed
into an “equivalent fluid’’ whose density relates to the
pressure exerted by the soil. Some building wodes specify
8 30 pcf equivalent fluid density as 3 minimum desigr:
requicemant for foundations.?

Table 1 shows equivslent fluid densities for various common
soil classifications. A range of densities has been shown
since these soil classifications are not definitive of every

soil property.

Table 1 Equivalent Fluid Density of Soils®
Coil Classification Equivalent Fluid Density (pcf)
Soft flowing mud 75-85
Wet fine sand 35-70
Dry sand 25-45
Grave! 25-45
Compact loam 1540
Loose loam 25.55
Clay 15-85

* Based on tabuler informat.on given in Building Construction
Handbook by Maerritt,

After determining which soil classification applies to the
soil a1 the job site, the designer must use professional
judgment in seiecting the appropriate equivalent fiuid
density for his application. For instance, Table 1 shows an
equivalent fluid density of 35 to 70 pct for wet fine sand.
The designer may determine by inspection that the actual
soil is sand that does not contain a high percentage of
fines. After comparing the properties given for dry sand, he
may decide that an equivalent fluid density of 50 or 60
pcf would be more appropriste. In sny event, the designer
should regard Table 1 ss s general guide for estimating soil
pressure. After selecting an squivalent fluid density, the
design pressura is six-tenths of the product of the equivsient
fiuid dersity times the depth of the trench.?

Y Sot Mochanics in Engineering Practice by Tertsghi & Peck.
3 Uniform Building Code, 1972
Exncavetion and Trenches, Agricuitursl svd Serviom Agency,
Department of Incustrial Reistions, State of Californis.
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Framing Systems

The following illustrations show four basic framing systems
for trench shoring.

107 1

q

e —— ——

|
. J l Vertical
l____ . ____.l Supports

Type A Plywood

In Types A, B, and C, aach pane! is supported by only two
framing members, but they are 30 spaced that the bending
moments in the pane! will be minimized. That is, the
momaent st the supports is the same as at the midspan of
the panel. Spacing o supports for Type D has been selected
in 8 similar manner. .

10%

-
Q

[—

b

Face Graif e

Direction

Yype C

The moment in all four systems is determined by the
following equation:

M wpports = Mg = K wB?

M
K

Moment (1 Ib)

0.0214 (Types A, B, C)
0.00853 (Type D)

s0il pressure (pef)

total panetl dimension (ft)
4 1t for types A eond B

8 f1 for Types C and D

!

|

|

I

|
]

Type D

12-4/2”
H
1 l
| |
| N
| |
f— s

in some cases, the shear strer. may be critical in the
design, 30 this should slso be checked. Shear is maximum
st the “upports and is determined by the following
squation:

V s 2ZwB V = maximum shear (Ib)
Z = 0.293 (Types A, B and C)
= 0,185 (Type D)

309



By using the equations for maximum moment and shesr,
the enginesr can determine the required plywood system

In order to simplify the plywood design, Tabie 2 has

been prepared, giving the meximum depth of fill behind
sach support system fur verious equivaient fluid densities.

Table 2  Aliowable Depths of Plywood Trench Shoring (Ft) k
. | Required Equivalent Fluid Density (pef)

Ptywood Support

Grade Type 20 30 40 50 oo 70 80

C-D 32/16 B 15 5.0 38

INT APA

w/ext. glue D 47 3.1

C-C 32/16 8 9.0 6.0 45 36

EXT APA (o] 56 38

C-D 42/20 B 115 7.7 5.8 4.5 38

INT APA

w/ext. glue D 7.2 48 3.6

C-C 42/2C B 13.8 9.2 6.9 55 4.6 3.9

EXT APA D 8.6 5.8 43 3.5

C-D 48/24 A 7.6 5.1 3.8

INT APA

wiext. glue B 15.0 10.0 75 6.0 5.0 43 38
D 9.4 6.3 4.7 38

C-C 48/24 A 9.0 6.0 45 36

EXT APA B 180 12.0 9.0 7.2 6.0 5.1 45
Cc 44 3.0
D 11.3 75 5.7 45 3.8

5/8" PLYFORM A 8.0 5.3 4.0

Class | B 115 7.6 5.7 4.6 38
D 7.2 4.8 36

3/4” PLYFORM A 133 8.9 6.7 5.3 44 38

Class | 8 14.6 9.7 73 5.8 49 4.2 3.7
o] 9.2 6.1 4.6 7

2:4.-1 w/ A 23.2 15.4 11.6 93 1.7 6.6 58

ext. glue 8 30.2 20.1 15.1 12.1 10.1 8.6 7.6
c 1.8 5.0 37
D 19.0 12.7 9.5 7.6 6.3 5.4 47

The plywood specified in Table 2 is besed on the
iinimum structural properties for the indicated grades.

Basic plywood design stresses for wet spplications were
taken from Plywooc’ Design Specification (Form Q510)
and then incressed 33% for duration 9f load.

4t st e e

A similar level of design stress was used in development

of a shoring system for the Northwest National Gas

Company in Portland, Oregon. Their tests demonstrated

“safety factors™ within the range required by the
Occupational Safety and Hesith Administration.

310
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Design Example

Requirements

Sncring is to be designed for 3 pipe trench varying
trom 4 fee: 10 8 feet deep. Horizontwsl supports are 10
be ket 1O B MIniTUM.

Solutien

1. Determine soil properties: No 30il-test report is
availabie, but inspection at the job site reveals a3 loose
taem il most areas, with 3 coarse sand and gravel
imixture in others. Road cuts in the ared indicate
thew general soil characteristics 1o a depth of more
than 10 feet.

From Table 1, an equivalent fluid density of 40 pct
is selected as appropriate for the overall desiyn. (With
fine-grain soils such as clays, the possibdity of wet
conditions should aiso be considered. Rain runotf, or
other drainage could produce a hydrostatic head of
water under extreme conditions.)

2. Select 8 suitable ply wood-support system:

Since the trench depth will vary, Type B suppcrt
systemn will be used.

3. Select the proper pliywood:
Tabile 2 shows that C.C EXT 32/18 plywood will be
adequate for the Type B systern up to 3 trench depth
of 45 feet, and C-C EXT 48/24 will be required for
the Type B system for depths up to 9.0 feet.

4. Design of support framing is beyond the scope of this
technical note, but basic engineering besm tormulas
for uniform loading can be applied. Vertical-support
design will depend on the number and placement of
horizontal supports. Use of horizontal supports scross
the verticsl framing can reduce the required "umbet of
support jacks—especislly for Type A and Type B
systerns. For most applications at least two supoort
jacks will normally be required for sach framing
member in trench depths up 108 feet. Vertical framing
should be designed to be stable-under lateral impact
loeds due t0 workmen and equipment in the trench.
This factor is of particulsr importance for trench
depths over 4 feet.

Note

The Identification Index given .\ Table 2 as a set of two
numbers in the p'ywood nrade (e g C D 32/16!} refers

to spacing ot framing members. The left-hand number i3
maximurr recommended spacing in inches o.c. for root
framing. The right-hand number is the recommendation for
fioor framing. The Identification Index on any given

panel is based on panel thicknets and species makeup and
indicates refative sglong thegrain stiffness of the panel.

The recommendations in this leailet are Sosed on use of ply wrod
that bears the gracte rademark of the Arwerican Plywood Associstion.
For these engineered spplications that imvolve talety, it 1 best to
use plywood that meets manufsciuring standdrds of US. Produce
Standard PS 1 and Associstion performance requirements. The

APA grade-trademark 15 positive dentiticatior. by the manutscturer
that the plywood has been subiect 10 the rqic inspection and

twsting program of the Astociation.

A AMERICAN PLYWDOO ASSOCIATION
|

1119 A Street / Tacoma, Washington 98401
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