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Appendix S – Concrete Placement and Finishing
1.
Task

In this activity, you will form and place a concrete slab-on-grade which will be useful to the FERL site development plan.  Locations for this activity vary as specified by the FERL Superintendent.  The pad will be reinforced with welded-wire fabric or other shrinkage and crack control measures.  Following the pour, you will finish the pad and prepare it to cure. 
2.
Purpose

This activity will provide you with the knowledge and experience of placing concrete slabs, as well as an introduction to the theory of slab design and reinforcing practices in accordance with governing codes.  This activity is a follow-on lesson to previous concrete beam construction and mix design activities. 
3.
Learning Objectives
a) [image: image1.emf]Know the definition of slab on grade

b) Know the parameters involved in the design of a concrete slab

c) Know and understand the concrete joints used in controlling concrete cracking in a slab
d) Understand the steps for concrete placement and finishing

e) Be familiar with and practice the skills required to prepare, place, and finish concrete
f) Estimate the amount of experience necessary to become proficient at finishing concrete
4.
Roles and Responsibilities

Read this appendix and study the learning objectives before arriving at this activity.  It is prudent to reflect on previous activities that you have had in working with concrete and apply those learning objectives to this activity.  All personal protective equipment will be needed for this activity.
Flight Commanders will coordinate with the activity leader to verify the location for the activity.  It is recommended that the Flight Commanders take the students to the previous days’ pour and discuss the practices used to place the pad.
5.
Assignments and Assessments

Read this appendix and study the learning objectives before arriving at this activity.  A 50-point quiz will be administered at the end of the activity.  The quiz will cover the learning objectives and on-site instruction given by the activity leaders and mentors.

6.
Safety
Students will need to wear all personal protective equipment during this activity.  The following areas warrant special safety consideration:

a) Climatic conditions.

b) Hand tool use.

c) Power equipment use.

d) Moving Vehicles hazards.

e) Hearing conservation and protection.

f) Caustic materials handling/working.
g) Potential airborne hazards (concrete saw cutting) will require eye and respiratory protection
7.
Equipment List

The uniform for this activity is BDUs with work gloves, hard-hats, steel toe boots and eye protection.  Overboots will be provided at the activity as well as miscellaneous hand tools; such as sledge hammers, wire cutters, tape measures, trowels, concrete vibrators, floats and screeds.  
8. Concrete Slab on Grade
Definition
Slab on grade is defined as a concrete slab supported directly on foundation soil.  Slab on grade is the term applied to concrete pads used for building and warehouse floors, tent pads, etc.  Concrete “pavement” is also placed directly on foundation soil, but typically is used to reference concrete used for roads, parking lots, and aircraft apron construction.
Design
Placing concrete directly on soil highlights the importance of the design aspects and the physical properties of the soil subgrade and base course.  Concrete floor slabs on grade are subjected to a variety of loads and loading conditions. Thickness of the slab is also a function of anticipated traffic, stationary, and wall loads.  When determining the loads due to traffic, both the mass of the vehicles and the number of passes are considered.
subgrade and basecourse

The underlying soil provides a foundation for supporting the floor slab and base courses. As a result, the required floor slab thickness and the performance obtained from the floor slab during its design life will depend on the uniformity and bearing capacity of the subgrade and base course. It is desirable to thoroughly investigate the subgrade to assess the maximum support potential for the existing soil. Often, the subgrade is prepared and an additional amount of compactable, granular soil is added as a base course.
Base courses may be required under rigid floor slabs to provide: protection against detrimental frost action, drainage, a suitable working platform for the construction operation during adverse weather conditions, and additional support to the floor slab. Where base courses are used, the base-course materials should be compacted and positive drainage provided to avoid trapping water beneath the pavement. The floor should be protected against the migration of water vapor through the slab and joints. Water vapor damage is prevented by an impermeable membrane placed on the subgrade prior to concrete placement. 

concrete
Concrete strength should be sufficient to provide high wear, resistance properties (be durable), constructability (be easy to place), and a reasonably high flexural stress (be strong enough).  The design procedure has been developed empirically from a number of prototype test pavements subjected to accelerated traffic testing. Although it is anticipated that some cracking will occur in the slab under the design traffic loadings, the steel reinforcing will hold the cracks tightly closed. The reinforcing will prevent spalling or faulting at the cracks and provide a serviceable slab during the anticipated design life.  As you learned from the Concrete Mix activity, admixtures are an essential part of the concrete.  Admixtures can help the workability of the concrete, and compensate for extreme weather conditions.  Also, they can increase the durability of the concrete in freezing/thawing environments.  
reinforcement
Under certain conditions, concrete pavement slabs may be reinforced with welded wire fabric or deformed bars arranged in a square or rectangular grid. The steel reinforcement reduces the required slab thickness, controls the width of crack openings, and maintains a level concrete surface.  Various types of fibrous reinforcement, including steel and plastic, may be used in the concrete to increase flexural strength and to control cracking.
joints
Concrete cracks – there is little we can do to prevent concrete from cracking.  Concrete, like other construction materials, expands and contracts with moisture and temperature changes.  Prior to placing concrete, a design is made to incorporate joint types and locations.  Joints are provided to permit contraction and expansion of the concrete resulting from temperature and moisture changes, to relieve warping and curling stresses due to temperature and moisture differentials, and to prevent unsightly, irregular breaking of the floor slab.  During construction sequencing, joints are used to separate sections or strips of concrete placed at different times; and to isolate the floor slab from other building components. The three general types of joints are contraction, construction, and isolation. A typical floor-slab joint layout is shown below.

[image: image2.emf]

Contraction Joints: Contraction joints control cracking in the concrete resulting from drying shrinkage and from contraction due to temperature and moisture changes.  In other words, we determine the location of the cracking that we know will occur due to concrete contracting.  The joints are typically cut into the pad using a concrete saw and filled with a joint sealant material (see detail to the right). 

[image: image3.emf]

Construction Joints: Construction joints are used because it is often difficult to complete an entire pour at one time.  Construction joints separate concrete that is placed at different times.  The spacing of construction joints varies with the size and shape of the concrete slab.  Construction joints can be butted, keyed, or doweled based on anticipate loading.
[image: image4.wmf] 

 



Isolation Joints: Isolation joints are provided to prevent load transfer and allow for differential settlement between the floor slab and other building components. The loads on columns should not negatively impact the slab.  Isolation joints also allow for some horizontal movement. Isolation joints should be placed at locations where slabs abut walls or their foundations and around columns, column foundations.  
[image: image5.png]





Doweled Joints: The primary purpose of doweled joints is for load transfer and to maintain vertical alignment of slabs (such as on an airfield apron).  Steel dowels differ from deformed steel reinforcement bars.  One end of the steel dowel is poured into the slab and fixed in place, while the other end is allowed to slide in the adjacent slab.  This end of the steel dowel is either painted and oiled, or placed into a plastic sheave (see figure below).


Steps to Construction 

1. Prepare Site

a. Survey and layout the site

b. Grade to elevation

c. Compact base course

2. Set Formwork
a. Install stakes 

b. Set at elevation and key

c. Oil forms

3. Place Concrete
a. Moisten base course

b. Guide concrete truck using hand signals

c. Take sample of concrete for slump

d. Place concrete as close as possible to where needed

4. Screed (by hand)
5. Bull and Hand Float

6. Edge Slab and Joints

7. Finish Surface

8. Prepare for Curing

9. Clean Up
Notes:


























































































































































Steel dowels about to be placed into a section of concrete pavement 


(Innovative Pavement Research Foundation Report, IPRF-01-G-002-4.1)





Various Concrete Slab Joints (AFM 88-3)





Joint Sealant Detail (AFM 88-3)





Example of a Isolation Joint (AFM 88-3)
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