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Summary 
• The velocity (Vs) and thickness (H) evaluation algorithm incorporated in the ParkSEIS-HMA 

package is systematically tested on modeling data sets. The algorithm was briefly explained 
in one of the previous reports posted online.   

• The main purpose of the test is to assess the accuracy of the algorithm. 
• Using the reflectivity method, seismic records are modeled based on a specific layer model 

that consists of velocity (Vs) and thickness (H) of typical pavement structure (i.e., pavement 
layer, base, and subgrade).  Vs and H of the top pavement layer are controlled to generate 
testing seismic records.   

• Each modeled seismic record is processed by ParkSEIS-HMA package to evaluate Vs and H 
that are then compared to the “true” values. 

• First, 11 records are modeled for a given thickness (H=10 cm) at 11 arbitrarily different 
velocities (1000 m/s ≤ Vs ≤ 2000 m/s).  Second, 10 records are modeled for a given velocity 
(Vs=1000 m/s) at 10 arbitrarily different thicknesses (6 cm ≤ H ≤ 15 cm).  Third, 10 records 
are modeled for a given velocity (Vs=1500 m/s) at 10 different thicknesses (6 cm ≤ H ≤ 15 
cm).  Fourth, 10 records are modeled for a given velocity (Vs=2000 m/s) at 10 different 
thicknesses (6 cm ≤ H ≤ 15 cm).  In this way, a total of 41 records are modeled. 

• All these records are then transformed to dispersion images, to each of which the ParkSEIS-
HMA package was applied to evaluate corresponding velocity (Vs) and thickness (H). 

• All evaluated values of Vs and H are tabulated along with true values used for the modeling. 
• Relative errors (%) are calculated to assess the accuracy of the algorithm. 
• All these procedures are graphically illustrated in this report.      

https://www.parkseismic.com/wp-content/uploads/2021/05/OptVsH.pdf
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H = 10 cm 

Vs = 1000 m/s Vs = 1200 m/s Vs = 1400 m/s 

Vs = 1600 m/s Vs = 1800 m/s Vs = 2000 m/s 

Layer Model  
S-Velocity (Vs) & 

Thickness (H) Illustration of modeling 
different velocities for a 
given thickness. 



Vs = 1500 m/s 

H 

H = 6 cm H = 8 cm H = 10 cm 

H = 12 cm H = 14 cm H = 15 cm 

Layer Model  
S-Velocity (Vs) & 

Thickness (H) Illustration of modeling 
different thicknesses for a 
given velocity. 



Vs* 
(m/s) 

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 Err 
(%) 

Vs Evaluated** 
(m/s) 

1008 
 

1099 1189 1302 1392 1482 1595 1684 1796 1886 1975 0.65 

H Evaluated** 
(cm) 

13.0 12.5 11.0 11.0 11.0 11.0 11.5 12.0 9.5 9.5 9.5 14.5 

H* 
(cm) 

6 7 8 9 10 11 12 13 14 15 Err 
(%) 

Vs Evaluated** 
(m/s) 

1053 1053 1053 1053 1053 1053 1053 1053 1053 1053 5.3 

H Evaluated** 
(cm) 

8.0 8.0 9.0 10.5 11.5 12.5 13.5 13.5 14.0 16.5 13.1 

H* 
(cm) 

6 7 8 9 10 11 12 13 14 15 Err 
(%) 

Vs Evaluated** 
(m/s) 

1572 1595 1595 1595 1595 1595 1572 1572 1572 1572 5.5 

H Evaluated** 
(cm) 

6.0 6.0 6.5 11.5 12.0 12.0 12.0 13.0 13.5 16.0 10.0 

H* 
(cm) 

6 7 8 9 10 11 12 13 14 15 Err 
(%) 

Vs Evaluated** 
(m/s) 

1997 2042 2087 2110 2110 2110 2087 2087 2087 2087 4.1 

H Evaluated** 
(cm) 

7.0 7.0 7.0 8.0 9.0 9.5 11.5 13.0 13.5 13.5 8.3 

Variable Vs (H = 10 cm) 

Variable H (Vs= 1000 m/s) 

Variable H (Vs= 1500 m/s) 

Variable H (Vs= 2000 m/s) 

*Value used in modeling, **Evaluated by ParkSEIS-HMA package 
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H = 5 cm 

H = 20 cm 

H = 5 cm 

H = 20 cm 

H = 5 cm 

H = 20 cm 

Vs = 2000 m/s 

Vs = 1500 m/s 

Vs = 1000 m/s 

Theoretical Lamb dispersion curves 
(A0) are generated for 4 different 
thicknesses (5 cm, 10 cm, 15 cm, and 
20 cm) at 3 different velocities (1000 
m/s, 1500 m/s, and 2000 m/s) to 
illustrate how the curve changes with 
thickness (H) and velocity (Vs). 
 
The overall changing trend of the 
curve indicates the resolution in the H 
evaluation inevitably decreases when 
velocity (Vs) decreases. 


