
Heavy ConstructionHeavy Construction

Lecture #02Lecture #02

An Overview of the Building Process

L Prieto-Portar 2008



Multi-family 
residential 
construction.

Montreal.



Multi-family residential construction, Honolulu.



Modular  prefabr ication of multi-family construction.



Single-family residential construction.



Modular  pre-fabr ication of jail cells: institutional construction.



Modular  pre-fabr ication of jail cells as a finished product at Riker  Island Pr ison, NY.



Shopping malls as an example of commercial construction.



Por t construction is an example of heavy construction.



The Building Process: From an Owner’s Need to Reality

o Select the Design Professionals (Engineers and Architects)

o Develop a Building Concept

o Perform a Feasibility Study

o Prepare the Design Contract Documents

o Submit the Documents for Building Official’s Compliance Review

o Bid and Select the Contractor

o Select the Subcontractors and Material Suppliers

o Begin Construction

o Perform Compliance Inspections

o Close out Construction. Operate and Maintain.



Selection of Building Materials.

o Suitability 

o Availability

o Cost

o Appearance

o Preference

o Building Constraints: 
- Physical Limitations
- Available Land
- Soil Bearing Capacity
- Structural Span Limitations
- Building Material Performance
- Budget
- Legal Restrictions, etc.



Who has the primary responsibility for building material selection?

Depends on the Contractual Arrangements:

- Owner, architect and contractor (OAC), or
- Design and build (DB), or
- Design, build, operate, finance and maintain (DBOFM);

but is often done by,

- The Owner for continuity of appearance and/or performance, or

- The Designer, with input from the Contractor, based on knowledge of costs, 
availability and constructability.

NB: AIA 201 contract specifications states, “The contractor shall be solely responsible for 
and have control over means, methods, techniques, sequences and procedures and for 
coordinating all portions of the Work under the contract (unless instructed otherwise).”





Zoning Ordinances

Generally Imposed by Local Author ities (State, County, City, Town).

Typically Govern: 
- Proper ty Use and types of allowed activities (hotel, industr ial, residential, 

commercial, institutional, military, etc.),
- Size, Setbacks, Appearance (square footage, height, percent of the lot that is 

buildable, distances from the proper ty lines, signage, lighting,
landscaping, exter ior  appearance, etc.),

- Access, Parking (street access, LOS, number  of parking spaces, etc.),
- Construction Activities (noise, working hours, etc.).

Typically managed by the local “ Planning Depar tment” , and their  Inspectors generally 
enforce compliance.

Building Codes
Their  purpose:
“ … establish minimum construction standards for the  protection of life, health, and welfare 
of the public.” Their  pr imary intent is to protect against fire, wind, seismic events and 
other  major  hazards.



Model Codes (standardized codes):

Until recently, there were three “ national” codes. Now, a fourth, theInter -
national Building Code (IBC), first published in 2000 has been established with the 
intent of unifying the three ear lier  codes into a single code. These ear lier  Model 
Codes were,

- Uniform Building Code (UBC) for  the West and mid-West for  seismic 
loads.
- BOCA Building Code (BOCA) for  the East and Mid-West for  snow loads.
- Standard Building Code (SBC) for  the South and Southeast for  
hurr icane force loadings.

All Codes define a “ USE” (Assembly, Business, Industry, Institutional, Residential, 
etc.), different Construction Types (fire resistance to combustion, or  concrete protected 
steel, light wood frame, etc.) and an established minimum Building Standard (for  
example, natural lighting such as what % of windows to total wall area, ventilation such 
as smoke exhaust, emergency egress, structural design loads, types of floors, walls, 
ceilings and roof construction, energy efficiency, minimum ceiling heights, stair  widths, 
handrail dimensions, anchorage of gypsum drywall, etc.).



IBC’s Occupancy Groups
Groups A-1 through A5: Assembly occupancies.

(Theaters, lecture halls, churches, night clubs, restaurants, libraries,
museums, sports arenas, etc.).

Group B: Business Occupancy.

Group E: Educational.

Groups H-1 through H-5: High Hazard Occupancy.

Groups I -1 through I -4: Institutional.
(Health care, geriatrics, prisons, etc).

Group M: Mercantile.
Stores (retail), warehouses, etc.

Groups R-1 through R-4: Residential Occupancies.
Homes, apartments, dorms, etc.

Group S-1 and S-1: Hazardous storage.

Group U: Utility Buildings.





Building Types and Fire Resistance Ratings:



For example, these town-homes are separated by a fire-wall, that permit a larger  “ foot-pr int” .

Fire-wall



Code Revisions and Interpretations.

- Has Everyone Adopted the IBC?

- Revisions: are they automatically enforced?

- Is their interpretation consistent?

The answer to all three is : NO. Why not? 

There are more than 44,000 jur isdictions in the US regulating building construction. In 
addition, there are more than 12,000 amendments to the 3 model codes each year . Thus, 
there are differ ing standards and interpretations nationwide (reference: Tuckman, ENR 
7/23/2001).

The time required for  obtaining a permit can be excessive ( and very costly). For  
example, in Miami Dade County (Flor ida) reviews 120,000 to 130,000 building permit 
applications and per forms over  1,000,000 inspections each year . The average time 
required to issue a permit is 52 days for  a residential permit and 81 days for  a 
commercial permit (reference: Gonchar , ENR 7/30/2001).



Code Conformance

Who is Responsible to Ensure that the Contract Documents 
Conform to the Code’s Requirements?

Again, from AIA 201, “ The contractor shall be solely responsible for  and have control 
over  means, methods, techniques, sequences and procedures and for  coordinating all 
por tions of the Work under  the contract (unless instructed otherwise).”

However in residential work, it is common to see that the contractor  is also the 
Designer  of Record (the Engineer  or  Architect).

Why does the Architect or Engineer have Primary Responsibility?

The Designer  is intimate with the Contract Documents, and is very familiar  with the 
local Code requirements and interpretation. All this of course, occurs before the 
Contractor  has been selected.



Fire Resistance Ratings

Fire Ratings are measured in Hours (or  fraction thereof). Typically an increased Fire 
Rating results in an increased construction cost. Often the Owner wants the Designer  
to build to the lowest acceptable Fire Rating, not because the Owner wants to be 
unsafe but because he wants to be competitive.

Establishing Fire Ratings

Full-scale laboratory tests are often per formed by Underwr iters Laboratory, using 
mockups or  the actual building component tested to its destruction. These results are 
published.

The UL Publications states:
1) The Rating;
2) The Component’s Mater ial Specifications (through Tables and Standards 
through which the Contractor  must build to duplicate), and
3) The Construction “ details” and Requirements (for  example, through the 
Amer ican Society for  Testing and Mater ials (ASTM) where they specify the 
number  of tests required and their  standards of per formance).



Who typically pays for the tests to rate materials and material assemblies?

Building material manufacturers (so their product can be sold), and their Construction 
Trade Organizations, for example, ACI (American Concrete Institute), CRSI 
(Concrete Reinforcement Steel Institute), etc.

Who provides Rating Services?

For example, the Underwriter’s Laboratory (UL), who publishes periodically a book 
with the approved assemblies with their Ratings. The next slide shows a typical 
drawing issued by the UL.

Also, the Factory Mutual (FM), which is used more for insurance ratings. For 
example, a typical application is the review and approval of fire sprinkler drawings 
that provide the spacing between sprinkler heads, pipe sizes for flow rates and 
pumping equipment, etc.



A typical UL drawing showing the required specifications for a 3 hour Rating for a RC beam.





Materials Information Resources.

- American Society for Testing and Materials (ASTM).

ASTM Standards are commonly for materials, For example, for cement, ASTM issues 
their Standard C-150. They are commonly used in the Design Documents as part of the 
Specifications. Their Standards are recognized as industry’s minimum acceptable 
standards.

-American National Standards Institute (ANSI).
ANSI are commonly involved with industrial products.

- US Bureau of Standards (USBS).
USBS provide Standards for nationally used weights and measures.

- Construction Trade & Professional Associations.
Technical specifications often incorporate the use of a ‘ reference’ from a producer 
organization, such as the Precast Concrete Institute (PCI) or a standard of design, such as 
from the American Concrete Institute (ACI). Both publish extensive amount of research 
literature in support of their products. Also involved are professional associations, such as 
the American Society of Civil Engineers (ASCE), American Institute of Architects (AIA), 
etc.



Construction Specifications Institute’s (CSI) Masterformat.

- CSI is used almost exclusively as a “ filing” system in Design Documentation Specifica-
tions, and are often simply refer red to as the CSI MasterFormat. They have provided the 
construction industry with a standard for  consistency of a numer ical index. 

- CSI  are often used by contractors for  Construction Cost Coding because of their  
consistency of reference.

The CSI Code is divided into 16 Divisions, each with a multitude of Sub-Divisions. These 
are identified through a five (5) digit code:

- the first two digits give the CSI broad division,
- the next three provide the subdivision.

For  example,  03 corresponds to CONCRETE,
370 corresponds to CURING, 

Therefore, 03-370 is used for  Concrete Cur ing.



CSI Divisions

• Division 1   General
• Division 2   Site Work
• Division 3   Concrete
• Division 4   Masonry
• Division 5   Metals
• Division 6   Wood & Plastics
• Division 7   Thermal & Moisture Protection
• Division 8   Doors & Windows
• Division 9   Finishes
• Division 10  Specialties
• Division 11  Equipment
• Division 12  Furnishings
• Division 13  Special Construction
• Division 14  Conveying Systems
• Division 15  Mechanical
• Division 16  Electrical



Building System Choices

1) What is the required functional performance?

2) What is the desired aesthetics and appearance?

3) Is it legally possible to use (complies with building regulations)?

4) Which system is the most economical? (first cost versus life cycle)?

5) What is best for  our  environment?



Sustainability Design (“ Green Buildings” ).

Sustainability is the “…meeting the needs of the present generation without compromising
the ability of future generations to meet their needs.”

Sustainable Design & Construction Actions:
- Energy efficient buildings,
- Re-use of existing structures,
- The efficient use of land,
- Use of renewable products and materials,
- Protect the soil and water resources,
- Reduce or eliminate pollution.

Sustainability addressed on a Life Cycle basis.
- The Origin and Manufacture of building materials: are they plentiful? Are they 
renewable? Recycled content? What is the energy expended to acquire? Does the 
manufacturing produce pollutants and waste? 
- The Construction of the Building: What is the energy expended to acquire and 
install? Are pollutants generated? Is waste generated or can it be recycled?
- Building Maintenance: What is the energy use over its lifetime?What is the 
material impact on indoor air quality? Is maintenance required? Are maintenance 
materials toxic? Are they recyclable? What are the fire and smoke properties?  
- Demolition: How will it be accomplished?



Leadership in Energy and Environmental Design (LEED).

LEED is a method for the evaluation of the sustainability of a building’s design developed by 
the U.S. Green Building Council.

Building’s Performance versus I ts Construction.

- Design and Performance Issues. It includes items such as the building’s function, its 
aesthetics, its durability and life cycle, heat flow, expansion and contraction, structural 
characteristics, maintenance costs, market attraction, fire safety, initial versus life cycle cost, 
etc.

- Evaluated on Every Building. These issues are addressed during the design phase, and 
involve “ trade-off” between competing requirements of time, cost and quality.

- Construction Issues. Deals with the actual construction, the Means and Methods, including 
safety, the schedule, the cost, quality, optimum use of construction trades, expected weather 
and the expected local productivity of the workers.


