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Development of a Hot Mix Plant Production
Process Control System
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Aggregate Blending Model

Decision Variable: Bin proportions for overall blend compliance

Objective Function: Minimize total deviation (normalized) from
target gradations over 4 control sieves

Measured Parameter: Bin gradation measurements

Contraints:
JMF target gradation
Upper and lower specification limits
Upper and lower production limits
Upper and lower feed limits for each bin
Minimum and maximum limits on % Crushed, friction and natural sand
Aggregate properties for each bin: % Crushed, friction and natural sand
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Simulation Model

Why use simulation?

To compare the relative performance of different
control policies

To mimic the system and adjust/fine tune the
parameters of the optimization model

To estimate the benefits of the online control

To convince industry that the proposed model can
Improve the production quality

i Mational Center for
Asphalt Technology

AT

at AUBURKN UNIVERSITY







Production Control Policies

No Control Policy: baseline to measure against

Control Policy 1. Re-optimize the blend if
gradation of one sieve is out of control

Control Policy 2: Re-optimize the blend if
gradations of two sieves are out of contro

Control Policy 3: Re-optimize the blend Iif total
deviation from target is out of control

Control Policy 4. Combine policy 1 & 3
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177,55
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306,123
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SievedDeviation
134,09
AllSievesDev
821.79

2/21/2012



Summary of the Results

Scenario
Trend 1 Trend 2 Trend 3

Control Policy

Control 1 One Screen 20% 18% 36%
Control 2 Two Screens 0% 19% 29%
Control 3 Total Deviation 30% 20% 29%
Control 4 (1 and 3) 20% 18% 39%

Percent reduction of total deviation
Using contractor production limits
4-Pt moving average




Conclusions

Aggregate gradation continuous process control is feasible

The Aggregate Blending optimization is effective and
sufficiently fast

Using computer simulation, the process parameters can be
optimized and different scenarios can be tested and robust
settings can be obtained without negatively impacting
production

Image processing of aggregate gradation and accurate
aggregate feed rate control are key to the system’s
successful implementation
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Continuing Work

Develop the gradation imaging system
Determine the impact of moisture in the imaging

mprove the Control optimization algorithm to reduce
“overshoot” and improve mix consistency

Test the optimization model at an asphalt production plant
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National Forum
Dallas, TX, 22-23 September 2008

Forum identified following HURDLES towards
Implementation of this program

Cost/benefits of the system. The cost of the process
control system vs tangible benefits for both
contractors and agencies.

Need for a fundamental change in the industry and
agency cultures

Existence of real advances in production process
control technology

Need for a change in sampling/testing to support a
real-time (quasi-continuous) measurement system
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