CONSTRUCTION EQUIPMENT AND
METHODS: CONSTRUCTION SAFETY

Goals and Objectives of this Lecture
Goal:

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

Objectives:

1. Notto make you an expert. It takes many years to understand the laws and how they
apply to individual project circumstances.

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

3. Awareness of another element of civil engineering as a profession.




LECTURE OUTLINE

. Project Planning
Construction Equipment
Construction Methods and Products

Construction Safety
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Case Studies

1. Project Planning

1. Visit the site with construction manager prior to bidding
2. Accurate quantity take-off and material pricing, approval

3. Choose 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 — Mass Diagram
Trucking: haul distance, number of trucks, production, costs

Construction Access and Material Staging
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Figure 2-6 Construction use of a mass diagram.
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CONSTRUCTION SEQUENCE FOR EROSION
CONTROL

1. Notify Pennsylvonio One—Coll System, Inc. ot leost three doys prior to the stort of ony construction
octivity. Mark oll existing underground utilities.

2.install Reck Construction Entrance and staging oreq, intaini stone i os ¥

3.Unstall sit socks in ol existing cotch basing within the work orea oleng the sidewalk ond/or new
porking oreos.

4.Install

fence ot all locotions, as shown on the plons.

5.Prepare the topsodl stockpile erea and plece all remaining fobric fence, as shown on plans.

6.Install rain gorden, ond cutlet structure. Controctor to minimize soil compoction of the bottom of
the pond ond roin gorden. Follow the Genercl Construction Sequence for Rain Gorden Installation.
Immediately stobilize side slope with seed and mulch.

7.Perform eorthwork for the project ond begin building construction, Immediately stobilize porking areos
and new poving/concrete orecs with stone bose.

B.install the ploying field under droins and R—3 rip=rap oprons in areos shown on the plans. Continue
rough grading.

9.5¢ed ond mulch oll disturbed oreos with temporory seed mix for the orecs that will sit idle for 20
doys or morae,

10. As the eorthwork is completed to final grede, permanently seed and mulch disturbed arees in
occordonce with monufocturer or nursery recommendations for the time of the year. Any oreas to
remain disturbed during the non—growing must be protected by the ercsion controls outlined in this
plon.

11. Fine grode porking oreas, pedestrion oreos ond instoll povement.

12, Remove temporory BMPs only ofter final stobilizotion is complete ond the site hos ochieved the
required uniform 70% stobiizotion of on erosion resistont perenniol gross species.

13. Controctor is responsible for disposal of all EAS materials in o proper manner.

MATERIAL SOURCE OF SUPPLY AND

Source of Supply Forms SUB.CONTRACTOR

1.

Required for all state/federal funded

Detailed breakdown of all the
materials for a project.

Materials only from approved
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MATERIAL SOURCE OF SUPPLY AND

MATERIAL SOURCE OF SUPPLY AND
SUB-CONTRACTOR

SUB-CONTRACTOR
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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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Material
Staging







Excess cut material
stockpile area.

Site cleanup

2. Construction Equipment

1. Virtually any piece of equipment for any job

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

3. Choose proper equipment for the project

Page 46 — Excavators
Page 60 — Clamshells
Page 95, 119 — Bull Dozers, loaders, trucks
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3. Construction Methods and Products

1. Many varieties of the same product are available
2. Need to use quality products that are approved for use
3. Need to understand the uses and limitations of products

Weather and
subsoil
stabilization

geogrid
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4. Construction Safety

Occupational Safety and Health Administration (OSHA)

http://www.osha.gov/

Agency under the U.S. Department of Labor

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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Construction

Hazardous Waste

Buried building foundations

Abandoned pipes

Petroleum contaminated soils from pipes
Constricted Right-of-Way

Construction Sequencing (bridge project)

Invasive Plants, Coal fines prohibited plant success
Weather

Proper material size
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m Existing conditions
m Sediment loading

m Flashy urban stream

25/7006 04.15 pm




Construction

Material Selection
m Size of boulders

m PennDOT approved material suppliers

m Surveying

m Sequence of
construction

m Surprises




Construction

¥

m Surveying dﬁring

construction is very
important




Underground Petroleum product oozing out of pipes with lead contamination

Hazardous waste containment area




Construction

m Cross Vane Installation




m Erosion and Sediment Pollution Controls are

required by state law
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Questions
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