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Task 1: Literature Review -100%
Task 2: Equipment Evaluation- 100%
Task 3: Refine/Develop Model- 86%
Task 4: Controlled Trials- 70%
Task 5: Field Validation- 25%
Task 6: Draft Test Specifications- 0%
Task 7: Workshop & Final Report- 2%
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LWD Tests on Mold
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Sensor overload on some of the tests 
Rerun the test with lower induced stress 3



Olson LWD Tests on Mold
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Olson LWD Tests on Mold

y = -91.078x2 + 1438.6x + 7132.7
R² = 0.8099
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Standard Modified
E [MPa] 79.5 76.7
S @testing [%] 52.0 55.6
PC [%] 94.5 99.8
MC@Compaction [%] 4.8 3.8
MC@Testing [%] 4.8 3.8

E= 79.5 MPa
DD = 2138 kg/m3

E = 76.7 MPa
DD = 2258 kg/m3
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LWD Tests on Mold

Standard Modified
E [MPa] 37.9 50.3
S @testing [%] 75.6 76.3
PC [%] 97.0 100.4
MC@Compaction [%] 6.1 5.0
MC@Testing [%] 6.1 5.0

E= 37.9 MPa
DD = 2195 kg/m3

E = 50.3 MPa
DD = 2272 kg/m3
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LWD Tests on Mold

Lessons learnt from tests performed on LWD molds using Olson LWD-1

Standard Modified
E [MPa] 79.5 50.3
S @testing [%] 52.0 76.3
PC [%] 94.5 100.4
MC@Compaction [%] 4.8 5.0
MC@Testing [%] 4.8 5.0

E= 79.5 MPa
DD = 2138 kg/m3

E = 50.3 MPa
DD = 2272 kg/m3
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LWD Tests on Mold

Lessons learnt from tests performed on LWD molds using Olson LWD-1

Standard Modified
E [MPa] 77.9 76.7
S @testing [%] 38.4 55.6
PC [%] 93.3 99.8
MC@Compaction [%] 3.8 3.8
MC@Testing [%] 3.8 3.8

E= 77.9 MPa
DD = 2112 kg/m3

E = 76.7 MPa
DD = 2258 kg/m3
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LWD Tests on Mold
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Resilient Modulus Testing and Modeling

A. Data quality

B. Data analysis and fitting the k1-k3 model

y = 0.1565x + 60.326
R² = 0.139
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y = 0.9612x + 3.5772
R² = 0.9471

0
20
40
60
80

100
120
140
160

0 50 100 150

Pr
ed

ic
te

d 
M

r (
M

Pa
)

Resilient Modulus (MPa)

11



Resilient Modulus Testing and Modeling
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Resilient Modulus Testing and Modeling

y = 1.7332x + 156.05
R² = 0.709
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Flux 1D and SoilVision

Wilson Sand 
Column 
Example 
Model in 
SoilVision
Software
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Flux 1D and SoilVision
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Test Pit Design
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Test Pit Design

Priority Number 1
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Test Pit Design

Priority Number 2
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Field Validation

Project Info

Site ID
Address
Construction Dates
Project Length
Agency Contact

Layer thickness
Base
Sub-base

Soil Classification
Base
Sub-base
Subgrade

Local availability of 
test equipment

LWD-Zorn
LWD-Dynatest
Nuclear Gauge
Other equipment

Comments
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Contact Info:

Dr. Charles W. Schwartz
University of Maryland
schwartz@umd.edu
+1.301.405.1962

Sadaf Khosravifar
University of Maryland
sadafkh@umd.edu
+1.530.531.5030

Zahra Niosha Afsharikia
University of Maryland
nafshari@umd.edu
+1 202 747 4121
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