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REVIEW OF SHOP DRAWINGS — STEEL
STRUCTURES

General Information

Introduction

opD s for steel bridges
tures such as signs, railings,
1 and/or design specialists.

This memo is intended to provide guidelines for the review o
and other major steel structures. Shop Drawin
bearings and other items are normally revie

by

Terms and Definitions

The term “Shop Drawings’
s are for use by the fabricator in order to
ble, shop paint, and otherwise produce the pieces
ct site, and for use in the field and show where steel
y are fastened, welded and temporarily supported,

cut, shape, weld, punch,
and assemblies which ar
components are to be pla

uirements, but fabrication details are not necessarily included. Also,
lan details may be generic or typical and not show all locations, some of which
ightly. Additionally, alternative details may be presented on contract plans, from
the Contractor may choose their preferred method.

The contractor, therefore, produces Shop Drawings for two purposes. One is to provide
the fabrication shop with the necessary information to produce the steel components and
assemblies required to complete the project. The other is to provide a plan for use in
the field to properly place and install the fabricated members. The process of producing
Shop Drawings has the added benefit of requiring the contractor to completely familiarize
themselves with the details of a project and identify errors and omissions from the plans
before any fabrication begins, at which point the cost of correcting errors is high.
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The review of Shop Drawings is important to assure the project will be built in conformance
with the plans and specifications. It is obviously more desirable to identify errors on Shop
Drawings rather than during fabrication or at the project site.

As stated in the Standard Specifications, Section 5-1.23 the authorization of Shop Drawings
does not relieve the contractor of the responsibility to construct the project according to the
plans and specifications.

Format of Shop Drawings

contractor of the
ce their own Shop
ing Shop Drawings, format
rganization are necessary,

Structural steel Shop Drawings are normally produced by @specia
fabricator, although sometimes the fabricator
Drawings. Since there are hundreds of differe

will vary. Legibility, a logical sequence

Oom]

rawings is shared by the Designer, the Structure
the Materials Engineering and Testing Services
oad company will also review Shop drawings for
and the Structure Representative and, if necessary,
eir comments to the Designer, making the Designer the
inating, discussing, and resolving problems. After discussion
with th °rs, a consensus shall be reached on exactly what comments will be
tor. It may be acceptable for the Designer to discuss issues with the
er directly, but approval to do so should be obtained from the Structure
ile all reviewers should be thorough in their review, METS generally
ocused on welding, materials, and painting.

The responsibility for ¢
Representative, and a re
(METS). A representati
railroad bridg

procedural requirements for handling Shop Drawings are discussed in detail
in tandard Specifications, Section 5-1.23. A project may have specific requirements
regardmg the submittal and review of Shop Drawings.
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Review Guidelines

General

These guidelines pertain primarily to Plate Girder bridges, but m
to other types of steel bridges and steel bridge retrofits.

ems would also apply

It is recommended that the reviewer read the reference materfabli e end of this memo.
These documents are available on-line and provide in
and review of structural steel Shop Drawings.

¢ Contract Plans,
d they must be internally

Put simply, the Shop Drawings must conform
the Special Provisions, and the Standard

consistent. The most important step in thg re ead and understand all the
contract documents — Contract Plans, ions, and the Standard Specifications.
The reviewer should obtain and re spondence file, which may include
authorized changes to the contra i with the Structure Representative
is important in order to be aware of any ges being contemplated to the contract or

special problems. Docum regarding the resolution of issues should

The cursory ré
jobsite name o

t each Shop Drawing in the submittal includes the
e as shown on the contract plans, bridge number, sheet title,

° submittal. Also, submittals should include both erection and shop
nce the proposed erection procedure may not meet the design continuity

Changes from the contract plans or specifications should be discussed with the Structure
Representative and METS before authorization. Revisions may be satisfactory structurally
but create administrative problems.
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Changes requiring Contract Change Orders as determined by the Structure Representative
need special attention. These change orders could be grouped into two categories:

1. Those involving changes requested by the State and minor changes requested by
the fabricator where there is no question on approval of the change by both parties.
The Shop Drawings can be authorized but the note “Contract Change Order to be
Processed” added to each detail sheet involved.

2. Those involving controversial changes requested by t i These should be
returned to the fabricator with the note “Request y the Contractor to
the Resident Engineer for Contract Change Orde
Shop Drawings be held by design pending such neg@tiation: ner should not
hold any plans without such a request.

Establishing general criterion for rejection is not practical. Rejection
should be based on the condition of unacgept d non-conformance to the
contract requirements, large numbers istakes that could lead to significant
fabrication errors. With this in mind i 1d be authorized, or authorized with

ry re-submittals. If the reviewer is
n Engineer should be consulted. Deviations

minor corrections, whenever pos
in doubt, the Project Engineer
from the contract plans s
the design concept are tained. Sheets should be authorized or rejected individually.

not match contract plans exactly, and computing them would be difficult. Rough spot
checks of computed dimensions are encouraged. Typically, use of computer aided drafting
programs to check dimensions is unnecessary.
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Geometry

Layout
Span Length

Girder Spacing
Elevations

Camber

Stiffeners

Field Splices

Cross Frames and

Member

ture Critical
Requirements

Charpy V-notch
Requirements

Fasteners
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Control lines for horizontal and vertical alignment.

Girder lengths and center to center dimensions between bearings
or points of support.

Transverse girder spacing.

Elevation of seats or other support:

any temporary supports and the vertical alignment of
port Locations girder at each stage of erection.

Location, size, embedment, and projection.

ASTM and/or AASHTO designation.

All pieces with Fracture Critical requirements identified.

All pieces with Charpy V-notch test requirements identified.

Diameter, specification and grade of bolts, nuts, washers, studs,
rods, etc., and coating requirements. Rotational capacity testing
requirements. Quantities are optional.
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Non-Destructive  The type and extent of Non-Destructive Testing and applicable

Testing specifications listed for Fracture Critical Members.
Cleaning and Blast cleaning, paint specifications and galvanizing
Painting requirements, including finish paint.

Requirements

Details
*  Piece Marks Every element on erection dra

mark consistent with shop draw1
e Plate Sizes Length, width, and thi

stiffeners, splice pl
*  Shape Sizes Size and weig
* Bolt Holes All hole di imensions shown, and drilling or

1 . ical and horizontal spacing
11 bolt holes.
*  Formwork / ation and details ofbrackets, holes, stiffeners, lifting
Attachments . for temporary use during construction.

*  Welding Details i elds. Size of all fillet and partial penetration

12-1

ritical welding identified and the authorized Welding
re Specification (WPS) and Non-destructive testing (NDT)
requirements noted.

Controlling dimensions of bevels and tapers.

Dimensions and termination details.
Number and spacing. Shop or field installation.

ess Flatness requirements and tolerances at bearing surfaces.
Requirements

Rolling Direction  Direction of rolling of plates where specific orientation is required.

Erection Complete list and details of erection sequencing.
Procedure
REVIEW OF SHOP DRAWINGS — STEEL STRUCTURES
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