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Goals and Objectives of this LectureGoals and Objectives of this Lecture

Goal:Goal:Goal:Goal:

To provide the students with examples of standard types of construction To provide the students with examples of standard types of construction 
equipment, construction methods, and construction safety and discuss how equipment, construction methods, and construction safety and discuss how 
these are applies to any civil engineering project.these are applies to any civil engineering project.

Objectives:Objectives:

11 Not to make you an expert It takes many years to understand the laws and how theyNot to make you an expert It takes many years to understand the laws and how they1.1. Not to make you an expert.  It takes many years to understand the laws and how they Not to make you an expert.  It takes many years to understand the laws and how they 
apply to individual project circumstances.apply to individual project circumstances.

2.2. Think about the construction implications of a project.  How is that incorporated into Think about the construction implications of a project.  How is that incorporated into 
the project planning, design, and budgeting of a project.the project planning, design, and budgeting of a project.

3.3. Awareness of another element of civil engineering as a profession.Awareness of another element of civil engineering as a profession.
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LECTURE OUTLINELECTURE OUTLINE

1.1. Project PlanningProject Planning
2.2. Construction EquipmentConstruction Equipment

3.3. Construction Methods and ProductsConstruction Methods and Products

4.4. Construction SafetyConstruction Safety

5.5. Case StudiesCase Studies

1.  Project Planning1.  Project Planning

1.1. Visit the site with construction manager prior to biddingVisit the site with construction manager prior to bidding

2.2. Accurate quantity takeAccurate quantity take--off and material pricing, approvaloff and material pricing, approval

33 Choose proper equipment for the projectChoose proper equipment for the project3.3. Choose proper equipment for the projectChoose proper equipment for the project

Equipment comes in all sizes, shapes, and configurations to do any job

Every project must be analyzed to determine the construction sequence (approach), identify 
equipment needs

Page 37 Page 37 –– Mass DiagramMass Diagram

Trucking:  haul distance, number of trucks, production, costsuc g au d sta ce, u be o t uc s, p oduct o , costs

Construction Access and Material Staging
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Mass Mass –– Haul DiagramHaul Diagram
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Cut/Fill Color ChartCut/Fill Color Chart
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Source of Supply Forms

1. Required for all state/federal funded 
projects.

2. Detailed breakdown of all the 
materials for a projectmaterials for a project.

3. Materials only from approved 
suppliers.
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Pre-bid Conference or visit the site on your own to identify:

1. Contractor access areas;

2. Utilities not shown on the plans;

3. Staging and sequencing of construction

4. Determine where to place excess cut material or where borrow will come from.

Show bidding spreadsheet
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Construction

Access
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Material 
Staging
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Excess cut material 
stockpile area.

Site cleanup

2.  Construction Equipment2.  Construction Equipment

1.1. Virtually any piece of equipment for any jobVirtually any piece of equipment for any job

2.2. Equipment is specialized for various industries (e.g. earthwork, buildings, Equipment is specialized for various industries (e.g. earthwork, buildings, 
bridges, etc.)bridges, etc.)

3.3. Choose proper equipment for the projectChoose proper equipment for the project

Page 46 Page 46 –– ExcavatorsExcavators
Page 60 Page 60 –– ClamshellsClamshells
Page 95, 119 Page 95, 119 –– Bull Dozers, loaders, trucksBull Dozers, loaders, trucks
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3.  Construction Methods and Products3.  Construction Methods and Products

1.1. Many varieties of the same product are availableMany varieties of the same product are available

2.2. Need to use quality products that are approved for useNeed to use quality products that are approved for use

3.3. Need to understand the uses and limitations of products Need to understand the uses and limitations of products 

Weather and 
subsoil 
stabilization

geogrid
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Occupational Safety and Health Administration (OSHA)Occupational Safety and Health Administration (OSHA)
http://www.osha.gov/

Agency under the U.S. Department of Labor

4.  Construction Safety4.  Construction Safety

OSHA's mission is to assure the safety and health of America's 
workers by setting and enforcing standards; providing training, 
outreach, and education; establishing partnerships; and 
encouraging continual improvement in workplace safety and 
health
Funding is provided through the fines generated from workplace violations

OSHA has 1,100 inspectors for 8.9 million sites throughout the US = 8,091 sites/inspector
(website)
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PART 2PART 2

ConstructionConstruction

Hazardous WasteHazardous Waste
Buried building foundationsBuried building foundationsBuried building foundationsBuried building foundations
Abandoned pipesAbandoned pipes
Petroleum contaminated soils from pipesPetroleum contaminated soils from pipes
Constricted RightConstricted Right--ofof--WayWay
Construction Sequencing (bridge project)Construction Sequencing (bridge project)
I i Pl C l fi hibi d lI i Pl C l fi hibi d lInvasive Plants, Coal fines prohibited plant successInvasive Plants, Coal fines prohibited plant success
Weather Weather 
Proper material sizeProper material size
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ConstructionConstruction

Existing conditionsExisting conditionsgg

ConstructionConstruction

Existing conditionsExisting conditionsgg
Sediment loadingSediment loading
Flashy urban streamFlashy urban stream
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ConstructionConstruction

Size of bouldersSize of boulders
PennDOT approved material suppliersPennDOT approved material suppliers

Material SelectionMaterial Selection

ConstructionConstruction

SurveyingSurveying
Sequence of Sequence of 
constructionconstruction
SurprisesSurprises



4

ConstructionConstruction

Surveying during Surveying during y g gy g g
construction is very construction is very 
importantimportant
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Underground Petroleum product oozing out of  pipes with lead contamination

Hazardous waste containment area
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ConstructionConstruction

Cross Vane InstallationCross Vane Installation
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Erosion and Sediment Pollution Controls are Erosion and Sediment Pollution Controls are 
required by state lawrequired by state law
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ConstructionConstruction

ConstructionConstruction
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ConstructionConstruction
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ConstructionConstruction
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Q iQ iQuestionsQuestions
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