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Preface

 The
aim of this book is to be a handbook for any persons from
technician, civil engineer, mechanical engineer, project engineer
who is working in the steel structure projects. As it is in mind
for any civil or mechanical engineer on site for steel structure
projects how to control the construction quality and specific for
bolted and welded connection. Because in most college specific for
civil engineering has no more details about welding and how to
inspect the defects of the steel materials and on the
welding.

On the other hand the structural engineer who
will provide the drawings and the shop drawings for the
construction it is usual to have a confusion about the welding
symbol, so there will be a complete chapter to be with his hand
during the drawings preparation or to read the drawings by best
ways.

On the other hand, we need to know the types
of defects of the welding and how to read the radiographic photos
and to determine the type of defects.

This book is tailored to be on hand book to
cover the major subjects of the steel quality control onsite and
the ways of inspection as the visual inspection, radiographic test,
ultrasonic test, dry penetration and magnetic particle test.

This book is not a book on the shelf or
in your computer for one read only but it is a dynamic book as it
will be a free webinars about the topics of this book regular every
month. In addition to that this book will be updated every year so
you will receive free updated for this book. To register for the
webinar or the free updated of the book just or have any specific
question send an email to me elreedyma@elreedyman.com.

Author
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Mohamed A. El-Reedy’s background in
structural engineering. His main area of researches is reliability
of concrete and steel structure. He has provided consulting to
different engineering companies and oil and gas industries in Egypt
and to international companies as the International Egyptian Oil
Company (IEOC) and British Petroleum (BP). Moreover, he provides
different concrete and steel structure design package for
residential buildings, warehouses and telecommunication towers and
electrical projects with WorleyParsons Egypt. He has participated
in Liquefied Natural Gas (LNG) and Natural Gas Liquid (NGL)
projects with international engineering firms. Currently, Dr.
El-Reedy is responsible for reliability, Inspection and maintenance
strategy for onshore concrete structures and offshore steel
structure platforms. He has performed these tasks for hundred
structures in the red sea.

Dr. El-Reedy has consulted with and trained
executives at many organizations, including the Arabian American
Oil Company (ARAMCO), bp, Apachi, Abu Dhabi Marine Operating
Company (ADMA), the Abu Dhabi National Oil Company and King Saudi’s
Interior ministry, Qatar Telecom, the Egyptian General Petroleum
Corporation, Saudi Arabia basic Industries Corporation (SAPIC) ,
the Kuwait Petroleum Corporation, and Qatar petrochemical Company
(QAPCO). He has taught technical courses about repair and
maintenance for reinforced concrete structure and the advanced
materials in concrete industry worldwide, especially in the Middle
East.

Dr. El-Reedy has written numerous
publications and presented many papers at local and international
conferences sponsored by the American Society of Civil Engineers,
the American Society of Mechanical Engineers, the American Concrete
Institute, the American Society for Testing and Materials, and the
American Petroleum Institute. He has published many research papers
in international technical journals and has authored four books
about total quality management, quality management and quality
assurance, economic management for engineering projects, and repair
and protection of reinforced concrete structures. He received his
bachelor’s degree from Cairo University in 1990, his master’s
degree in 1995, and his Ph.D from Cairo University in 2000.







Chapter 1: Construction For steel
structure


Introduction

In this chapter presents a case study for
constructing steel structure administration building; this case
presents the case by AISC for their building which are as
follow


	
Office building use



	
4 Stories



	
80,000 square feet of building construction
area






	
Approximately 400 tons of structural steel or
10 pounds per square foot






	
Approximate fabrication and erection cost 9
dollars per square foot






	
Standard bay size of 30ft by 30ft





• 3 by 7 bays


	
964 pieces of structural steel



	
Built in 2003
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As seen on the schedule, material procurement
occurs early in the process, even before shop drawings are
generated. This is done so that a steel mill has enough time to
produce the required steel. Material procurement includes quantity
surveying, placing the mill order, delivery of steel from the mill
and storage of the steel in the fabrication shop. Detailing
includes the creation of shop drawings of every piece in the
structural frame. Shop drawings are submitted to the contractor and
structural engineer to ensure that they comply with the engineer’s
design. Upon approval of shop drawings and arrival of steel from
the mill, steel pieces are precisely fabricated. Once structural
steel members are fabricated, they are taken to the yard, loaded on
trucks and transported to the job site for erection.

DETAILING Process

To start the detailing process, the
fabricator used specialized detailing software referred to as
SDS/2, to create a three-dimensional model of the steel frame based
on the design prepared by the structural engineer. This model can
be created from data input by the detailer or from data imported
from the designer’s design software. The model assisted the
detailer to visualize connections during development of shop
drawings.

[image: tmp_7734313f54d2e96ea6ba92d18f9690d8_wUZFig_html_410c69d3.jpg]

During the detailing process, shop drawings
are developed by the fabricator’s detailer to convey precise
information about how to fabricate each steel member in the
structure. Each member is assigned a unique piece mark for
identification and tracking. The detailer also prepares a list with
a description of the structural steel members. Shop drawings for
beams 22B1, 22B2, 22B4 and 22B5 for the case study are shown above.
For this project, all wide flange material conformed to ASTM A992
which has a yield strength of 50 ksi.
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Structural steel members are fabricated by
precisely cutting, shearing, punching, drilling, fitting and
welding in order to produce the configurations detailed in the shop
drawings. Each member is labeled with a piece mark, length, and job
number for identification.

[image: tmp_7734313f54d2e96ea6ba92d18f9690d8_wUZFig_html_6b5a101a.jpg]

Cambering is an effective method used on some
buildings to offset deflections of steel floor beams and girders
under the weight of concrete floors. Without cambering, the depth
of floor concrete must be varied to achieve level floors. Cambering
is done during the fabrication process by the fabricator and
introduces slight arching in the beams. Cambering was specified for
most of beams of the case study project (top plan). C=3/4 means
that the beams should be cambered ¾ inch in the center. Cambering
can be achieved by applying temperature to certain points of the
beam or by mechanically applying pressure to the beam using
specialized machinery.

[image: tmp_7734313f54d2e96ea6ba92d18f9690d8_wUZFig_html_m787733f7.jpg]

Once fabricated, each finished structural
steel member was labeled. In this case the fabricator labeled each
steel member with its piece mark, sequence number, and the last two
digits of the job number. Specific labeling practices may vary by
fabricator. Labeling of the steel pieces is crucial because it will
help identify members on the job site.

[image: tmp_7734313f54d2e96ea6ba92d18f9690d8_wUZFig_html_36a1bfa4.jpg]

One of the first drawings prepared by the
detailer is the anchor rod plan. This plan guides the foundation
subcontractor in the placement of anchor rods. It contains
horizontal and vertical information for placement of anchor rods,
as well as dimensions and elevations of leveling plates (if used).
Three different leveling plates and anchor rods configurations were
used in this project and can be seen in blue, red, and green color
in the plan.
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The drawing above shows three anchor rod
details from the case study. Details A and B show anchor rods
embedded in concrete when the concrete was poured. Detail C shows
anchor rods set in concrete using high strength epoxy gel. For this
project, anchor rods were required to extend at least one foot into
the concrete. The space below leveling plates was detailed to be
packed solid with 1 ¾ inch of non-shrink grout.

Leveling Plates

A leveling plate is a steel plate fixed on
top of a foundation on which a structural column can be placed.
Leveling plates for the case study project have a thickness of ¼
inch and conform to ASTM A36. They were placed after the anchor
rods were set.

[image: tmp_7734313f54d2e96ea6ba92d18f9690d8_wUZFig_html_m38047abd.png]




Leveling Plates &Anchor Rods
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These are the three leveling plate and
anchor rod configurations used in the project: A (upper left), B
(upper right) and C (lower left). The leveling plates were leveled
and grouted prior to installation of the columns. This is one
method for setting columns, however practices may vary with other
erectors.

Anchor bolt survey


[image: tmp_7734313f54d2e96ea6ba92d18f9690d8_wUZFig_html_m46d98d51.jpg]
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Before the erection process started,
anchor rods and leveling plates were surveyed by the erector’s
surveyor to check if they were correctly positioned. If anchor rods
are improperly located, they must be corrected by the foundation
subcontractor before the erection process may start.

[image: tmp_7734313f54d2e96ea6ba92d18f9690d8_wUZFig_html_m5c499b66.jpg]
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The surveyor used a total station (center)
and prisms (left and right) to verify the horizontal and vertical
location of each leveling plate and anchor rod.

SURVEY Results

The survey provided information about any
deviations of anchor rods and leveling plates from the plans.
Tolerances for location of anchor rods and leveling plates are
specified in the AISC Code of Standard Practice.
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During detailing, the steel frame was divided
into 6 sequences illustrated on the erection drawings. Sequences
represent the order in which a zone or section of the frame will be
erected. They are designed to improve efficiency of the erection
process. Planning the sequences allowed for parallel construction
operations to take place. For example, while the erection crew
erected sequence 2, the decking crew placed metal deck at the
previously placed sequence 1. In this way the deck placed at
sequence 1 formed a work platform and reduced the potential fall
distance when the steel contractor erected sequence 3 which was
above sequence 1.

Structural Steel Erection By Sequence

[image: tmp_7734313f54d2e96ea6ba92d18f9690d8_wUZFig_html_m5903e282.jpg]

The following is an animation of the
structural steel erection process by sequence. The six sequences
will slowly appear along with the working day in which hoisting of
each sequence was completed. The last images to appear are of the
masonry stair and elevator shafts. They were built after the frame
was erected. The steel frame was connected to the vertical shafts
to provide permanent lateral stability of the frame.

[image: tmp_7734313f54d2e96ea6ba92d18f9690d8_wUZFig_html_m15f192da.jpg]

ERECTION CREW

[image: tmp_7734313f54d2e96ea6ba92d18f9690d8_wUZFig_html_604b6851.jpg]

Seven people formed the erection crew used
for this project. The crew consisted of one foreman, two
ironworkers hooking steel (upper left), two ironworkers connecting
steel (upper right), a crane operator (lower left), and an oiler
(lower right).
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[image: tmp_7734313f54d2e96ea6ba92d18f9690d8_wUZFig_html_662d4f9d.jpg]Common tools used by ironworkers include spud wrenches, pins
and correction bars of various sizes. These tools are used to align
steel members. Spud wrenches are also used to tighten bolts.
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The crane used for the project was a 100-ton
crawler mounted crane with a 160 foot boom and a 40 foot jib. The
boom (upper right) is the main projecting structure of the crane
and the jib (lower right) is the smaller structure attached to the
boom. There are many configurations and sizes of cranes available.
Cranes are selected on the basis of cost, availability, speed,
reach and capacity.

UNLOADING
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Upon delivery to the job site, fabricated
steel was unloaded and placed on wood or steel blocking. The
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5926 Survey Results

No problems found with locations and elevations of anchor rods
Result Tables as follows

RESULTS (column anchor rods) Survey

Mk | Location | Deviation from Design Location Elev Top Level P Date

101 A1 01/8" North 0 1/4" East 0 1/16" High 01/14/03
102 B-1 01/16" South 03/16" East 01/8" High 01/14/03
103 c-1 0" South 01/16" East 01/16" Low 01/14/03
104 D-1 03/16" South 03/16" East 0" High 01/14/03
105 D-2 0" North 05/16" East 01/8" High 01/14/03
108 c-2 01/16" North 0 1/4" East 01/8" High 01/14/03
107 B-2 01/8" South 01/8" West 01/8" Low 01/14/03
108 A-2 01/16" South 0 1/4" West 0 1/16" High 01/14/03
109 A-3 01/8" South 0" East 01/16" High 01/14/03
110 B-3 01/8" South 03/16" West 01/8" Low 01/14/03
111 c3 03/18" North 03/16" East 0" Low 01/14/03
12 D-3 05/18" South 03/8" East 01/8" Low 01/14/03
13 D-4 01/8" North 03/16" East 0" High 01/14/03
114 c-4 0" South 03/16" West 0" Low 01/14/03
115 B-4 0" South 0 1/4" West 01/8" Low 01/14/03
116 A-4 01/8" South 05/16" East 01/16" High 01/14/03
17 A5 05/16" South 03/8" West 01/16" High 01/14/03
118 B-5 0" South 01/8" West 01/16" Low 01/14/03
119 c-5 03/16" North 0" West 01/16" Low 01/14/03
120 D-5 01/16" North 03/16" East 0" Low 01/14/03
121 D-6 01/8" North 03/16" East 03/16" Low 01/14/03
122 c-6 01/16" North 01/8" West 01/8" High 01/14/03
123 B-6 01/16" North 0 1/4" West 01/16" High 01/14/03
124 A6 01/8" South 03/8" West 0 1/16" High 01/14/03
125 AT 01/8" South 0 1/4" West 01/16" High 01/14/03
126 B-7 03/8" North 05/16" West 0" Low 01/14/03
127 c-7 01/16" South 01/8" West 0" Low 01/14/03
128 D-7 01/8" North 03/16" East 0" Low 01/14/03
129 D-8 0" South 03/16" West 01/16" High 01/14/03
130 c-8 01/8" North 05/16" East 01/8" Low 01/14/03
131 B-8 01/8" South 03/16" East 03/16" Low 01/14/03

132 A-8 01/16" North 0 3/8" West 0" Low 01/14/03
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Table (2.3)Properties and strength of high strength bolt (grade 10.9)

Bolt Bolt Stress Penctration Required
Diameter area area, force, ton Torque
mm mm?2 cm2 Kgm
M12 113 84 529 12
M16 201 157 9.89 51
20 514 245 1543 62
380 503 19.08 84
452 353 22,23 107
573 459 2891 157
706 561 3534 213
1018 817 5147 372

For HB grade 8.8 , the above values shall be reduced by 30%
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