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Construction - Depth
I. Earthwork Construction and Layout (10%)
  A. Excavation and embankment (cut and fill)
  B. Borrow pit volumes
  C. Site layout and control
  D. Earthwork mass diagrams

II. Estimating Quantities and Costs 17.5%
  A. Quantity take-off methods 
  B. Cost estimating
  C. Engineering economics
      1. Value engineering and costing

III. Construction Operations and Methods 15%
  A. Lifting and rigging
  B. Crane selection, erection, and stability 
  C. Dewatering and pumping
  D. Equipment production
  E. Productivity analysis and improvement
  F. Temporary erosion control

IV. Scheduling 17.5%
  A. Construction sequencing
  B. CPM network analysis
  C. Activity time analysis
  D. Resource scheduling
  E. Time-cost trade-off

V. Material Quality Control and Production        10%
  A. Material testing (e.g., concrete, soil, asphalt)
  B. Welding and bolting testing
  C. Quality control process (QA/QC)
  D. Concrete mix design

VI. Temporary Structures        12.5%
  A. Construction loads
  B. Formwork
  C. Falsework and scaffolding
  D. Shoring and reshoring
  E. Concrete maturity and early strength evaluation
  F. Bracing
  G. Anchorage
  H. Cofferdams (systems for temporary excavation support)
  I. Codes and standards

[e.g., American Society of Civil Engineers
(ASCE 37), American Concrete Institute (ACI 347), 

American Forest and Paper Association- NDS, Masonry 
Wall Bracing Standard]

“The knowledge areas here are not exclusive or exhaustive…” NCEES

Construction Depth



V. Material Quality Control and Production

C. Quality Control Process (QA/ QC)
Quality:  “The fulfillment of a series of actions and considerations during an engineering 
project” (As per AASTHO/ FHWA)

Quality Assurance:  “All planned and systematic actions necessary to provide confidence 
that a product or facility will perform satisfactorily in its role
(As per AASTHO/ FHWA)

Aspects falling under the umbrella of Quality Assurance:
 - Quality Control
 - Third Party Assessment
 - Acceptance

Activities in a QA/QC program:
Inspections
Testing

Processes & Procedures in a QA/QC Program: 
Tracking
Documentation
Analysis
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V. B. Welding and Bolting Testing

Welding is the process of fusing two metal pieces under the action of heat, with or without 
the contribution of metal material, in order to create a connection between the pieces.   
(Ref. Steel Structures by Nunziata & Richardson)

Advantages of Welding: Disadvantages:

Process of Welding requires:
-  Base Metal
-  Filler Material
-  Heat Source
-  Protection of Weld Pool

Processes:
-  Oxy-Acetylene (not common structurally)
-  Shielded metal-arc welding (SMAW)
-  Submerged arc welding (SAW)
-  Gas-shielded metal arc welding (GMAW) 
-  Tungsten inert gas welding (TIG)
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Welding Processes, Continued:

-  Shielded metal-arc welding (SMAW)

-  Submerged arc welding (SAW)
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Types of Welded Joints

Position of Weld

Ref: 2

Joint Condition
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Welding 
Symbols

Ref: 3
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Welding Symbols Ref: 3
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Weld Defects

Cold Cracks

Hot Cracks

Lack of Penetration

Slag Inclusions

BlowHoles
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Bolting and Welding Inspections in the IBC

IBC references AISC 360 “Specification for Structural Steel Buildings” for Inspections 
requirements”

Note: IBC is not a reference for the PE Construction Depth, but this is noted for your knowledge. 

The following table provides a good summary of bolting and welding inspections.  (ref 2)  

Welding inspections is dependent on 
- Certification of Fabricator
- Seismic Design Category
- Whether an item is a seismic 

component
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14I. Depth Area: Construction
V.B Welding and Bolting Testing

Problem
A weld is performed using a SMAW process, and the base material cooled too quickly.  Which 
defect is most likely to occur?

A) Blowholes
B) Slag Inclusions
C) Hot Crack
D) Cold Crack
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Problem
A weld is being performed in an area with a Seismic Design Category of D, and Full Penetration 
weld is used on a W8x31 steel beam to column connection.  What type of inspection is 
required?

A) None
B) Visual
C) Radiographic
D) Ultrasonic
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Problem
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Concrete Mix Design
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Concrete Mix Design
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Concrete Mix Design
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http://dfcm.utah.gov/downloads/bldg_official/Special_Inspection_Form.pdf
http://epg.modot.org/index.php?title=751.5_Standard_Details
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