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Appendix E – Concrete Plant and Asphalt Plant Field Trips
1.
Task
You will tour two facilities ‑ concrete mix batch plant and asphalt continuous mix plant.  During the tour, you will observe on-site testing, preparation, and transportation of each of the above materials.  After touring both plants the students will complete a brief, multiple-choice quiz covering the learning objectives below.

2.
Purpose
This field trip will expose you to the raw materials and processes involved in the production and delivery of different types of Portland cement concrete and asphalt cement concrete and how the mix design affects the performance of the materials.  The knowledge and experience you will gain from this activity is essential to the design of pavements and vertical structures and relates directly to the following courses:


CE 351
Civil Engineering Practices - Field Engineering


CE 473
Structural Design


CE 474
Behavior and Design of Concrete Members


CE 480
Construction Management and Contracting


CE 488
Pavement Design and Transportation

3.
Learning Objectives
Overall Learning Objectives:

a) Appreciate the skills and knowledge of plant workers.

b) List several safety concerns at each plant.

c) Be able to describe the materials testing performed at each plant.

d) Be able to list at least three primary advantages/disadvantages of Portland cement concrete (PCC) and asphalt cement concrete (ACC).

e) Be able to give at least three examples of engineering applications where it would be advantageous to use PCC over ACC and vice versa, and describe why.

Concrete Plant Learning Objectives:
a) Describe the basic parts of the concrete plant.
b) List the components of Portland cement concrete.

c) Describe the steps in the mixing process for producing concrete at a batch plant.

d) Explain the impact on strength caused by varying the ratios of the components and/or including various additives.

e) Explain the mixing process concerns and constraints associated with: water, temperature, time, safety (with the use of cement), hydration, evaporation, cure, workability, and slump.

f)   Describe the quality control testing use in the production of concrete.

g)   Explain some safety concerns both at the plant and during placement.

Asphalt Plant Learning Objectives:
a) Describe the basic parts of the asphalt plant.

b) List the components of asphalt cement concrete (ACC).

c) Know the major steps in the production of ACC.

d) Understand the impact of viscosity and ambient temperature ranges on ACC performance.

e) Understand the importance of temperature to placement of ACC.
f) Describe the quality control testing use in the production of ACC.

g)   Explain some safety concerns both at the plant and during placement.
4.
Roles and Responsibilities
The flight commander will accompany his/her flight to each plant.  The flight commander will ensure that each cadet in his/her flight has the required safety equipment (steel-toed boots, hard hat, and hearing protection).  The flight commander will be responsible for accountability during the field trips.
5.
Assignments and Assessments

There will be a 50 point quiz given after the field trips.

6.
Safety

As instructed by your activity leader.

7.
Equipment List

Not applicable.

8.
Supplementary Reading

No additional material required.  The learning objectives will be covered on the plant trips. 

Key points:
1.  Both plants are noisy and have much truck and loader traffic.  Traffic safety and awareness is necessary for driver and workers on foot.

2.  High temperatures are necessary to prepare asphalt cement concrete.  The aggregate and asphalt cement are heated to temperatures in excess of 285 ○F. 

3.  The asphalt plant is a continuous operation whereas Portland cement concrete is prepared in batches.  The asphalt plant stores the ACC is heated silos.  The ACC is dispensed from the silo into a truck.  Some of the trucks carrying the ACC have insulated beds and conveyor systems to deliver the hot mix to the paving machine.  The asphalt hot mix that you will place in Week 3 will be transported in our USAF dump trucks.  Remember the plant produces mix continuously and delivers the mix to the silo. This is what distinguishes it from a batch plant.

4.  The Portland cement concrete is batched for each mixer truck and further mixed on the way to the job site.  The batched mixing takes place in a large drum, where it is mixed for a minute or two.  The drum is discharged into a mixing truck that further mixes the concrete on the way to the jobsite.  Each batch can have specific properties (strength, slump, admixtures, color, and fiber reinforcement).  The PCC is prepared by the batch.  One batch is one ready-mix truck load.

5.  Both plants use aggregate.  The PCC aggregate must be strong but may have round-shaped rock in the mix.  The ACC aggregate must be strong and have angular particles.  Most of the ACC aggregate has been processed through a crusher to make the particle shape angular. The crushing produces dust and fines that must be controlled and not allowed to leave the plant.  A bag house is used to capture fines and dust.  The bag house fines are metered back into the ACC mix.
6.  At the jobsite the ACC must be delivered hot (>285 ○F) and placed and rolled before the temperature of the mix drops below 185 ○F.  The mix becomes more viscous and difficult to compact as the temperature of the mix drops.  Crews placing the ACC must wear gloves and have log sleeves to avoid burns.

7.  At the jobsite the PCC is caustic as placed from the truck.  Crews finishing the PCC must not allow the wet mix to contact skin or chemical burns and blisters may result.  The ready-mix truck must be washed between loads to remove the wet mix from the tires and exterior of the truck. 
CONCRETE/ASPHALT PLANT FIELD TRIP ITINERARY
TIME




EVENT
1145

Depart FERL on buses.  Eat box lunches en route.  
Wear steel-toed boots and bring hard hats and hearing protection.

1230

Tour of Asphalt Cement Concrete (ACC) Plant




ROCKY MOUNTAIN ASPHALT




1910 Rand Ave 80906 (office location)




3965 S Hwy 85/87 (plant location)


POC:  Mr Jeff Mangone




(719) 473-3100

1345

Transition to PCC Plant
1415 

Tour of Portland Cement Concrete (PCC) Plant

ROCKY MOUNTAIN ASPHALT




1910 Rand Ave 80906 (office location)




3965 S Hwy 85/87 (plant location)


POC:  Mr. Jeff Mangone




(719) 473-3100

1515

Board bus to return to FERL

1600

Arrive at FERL. Complete and submit Quiz
ACC/PCC Plant Field Trip,  Topics of Interest

At the ACC plant ask about:


Composition of ACC and materials storage

Effect of temperature on asphalt cement and ACC

Batching (weighing, mixing, and typical temperatures)

Testing of materials

Safety in the plant

Environmental concerns and practices

Advantages of ACC over PCC for roads

At the PCC plant ask about:

Composition of PCC and materials storage

Difference between cement, mortar, and concrete

Batching (weighing and mixing)

Testing of materials

Safety in the plant

Environmental concerns and practices



Advantages of PCC over ACC for roads
Notes:
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