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Background

Existing pavement originally 
constructed in the 1930’s and 1950’s 
with a rehabilitation in the 80s.

• Typically consists of 5 to 9 inches 
of reinforced concrete pavement

• Up to 16.5 inches of “topping” or 
subbase

• Field exploration observed about 5 
to 10 ¼ inches of concrete with 
reinforcement located 2 to 4 
inches below the surface

Jim Schnabel, circa 1956



• 10.3 Miles (31.1 lane miles)
• 5 Segments
• 41 Environmentally Sensitive Areas



GPR Results

• Anomaly caused by high moisture or void

• Anomaly caused by change in material type



Data Collected on Existing Subgrade

FWD Data
• Design methodology in AASHTO 98 

supplement
• Average k-value of 88 to 139 pci
• Data collected in spring

SPT N-values
• N-value: 1 to 28 in first two SPT samples
• Average 9 bpf
• 18 percent had N value < 5



Data Collected on Existing Subgrade

Dynamic Cone Penetrometer (DCP)
• Kessler DCP
• Subgrade k-values varied from 79 to 141 pci

CBR Values
• Lab testing CBR values from 3 to 44

• 1998 supplement correlates k-value 
based on CBR tests for soils classifying as 
A-2 or coarser and degree of saturation 
for A-4 or finer



Data Collected on Existing Subgrade



Cement Stabilized Subbase

Project specific specification for process and incorporating hydraulic cement 
was developed for this project

• FP-14 Section 213 – Subgrade Stabilization
• FP-14 Section 305 – Full Depth Reclamation with Cement
• VDOT Specification Section 307 – Hydraulic Cement 

Stabilization

Bulk samples were collected and combined to form 11 composite samples
• Typically, poorer quality soils were selected for testing
• Two to three specimens were prepared, Atterberg Limits and 

strength testing were performed.
• Durability Testing



Cement Stabilized Subbase

• Average unconfined compressive 
strength requirement = 200 psi

• Mixture with 5% cement met 
this requirement

• Recommended 8% in segment G 
and 6% with 50/50 blend of #10 

screenings in other segments 
where higher plasticity soils exist



Rigid Pavement Design

Design

Alternatives



Sampling and Testing Requirements



Sampling and Testing Requirements



Construction



Coring Soil Cement



Coring cont’d

• ALDOT-462

3 test in triangular pattern

4 inches total penetration

MCS = 1220𝑒−0.559∗𝐷𝐶𝑃

MCS = Mold Cylinder Strength (psi)

DCP = Average DCP slope (mm/blow)



Unsuitable Soils



Unsuitable Soils



Problems During Construction

• Weather

• Real Estate

Construction Traffic



Problems During Construction

• Variations in lab results vs field 
conditions

Use of one-point proctors



Deeper Soil Mixing



Deeper Soil Mixing









Questions?

Chris Jones, PE

804.521.2428


