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Map production
Data collection efforts
Visual Basic for Applications routines
Analysis and map creation



Subsurface data collection
Standard Penetration Testing (SPT)
Cone Penetrometer Testing (CPT)
Shear Wave Velocity Testing (VS)



SPT location map



Database structure



Characterization of geologic units
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Qal1 – Stream alluvium 1
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Qlbpm

Qlbpm – Lacustrine silt and clay of the Provo and Bonneville 
lake cycles, undivided
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CPT location mapCPT Location Map



VS location map

VS Location Map



Other data collected
Surficial geologic mapping (Personious and Scott, 1992, 
Biek et al. 2004, and Miller 1980)
Fault location data
River and channel locations and depths
Great Salt Lake location
Peak ground acceleration map (pga, Wong et al. 2002)
Digital Elevation Model (DEM)
Groundwater depths



Peak Ground Acceleration Map



DEM



Groundwater map



ArcGIS environment



VBA routines
Average calculator
Average filler
Groundwater query
Stress calculator
N160 calculator
Liq screener
W finder

Slope finder
R finder
Acceleration reader
Atrigger
Layer merger (15 calc)
Lateral spread calculator



Predicted lateral spread



Analysis and map creation
85% threshold – only 15% or less of the boreholes 
can exceed that hazard level

40%
50% 56%

71%

100%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.0 0.0 - 0.1 0.1 - 0.3 0.3 - 1.0 > 1.0

Predicted Lateral Spread Displacement (m)

85% Threshold

Selected 
Hazard 
for 
Mapping

MINIMAL LOW MODERATE HIGH VERY HIGH

%
 n

on
-e

xc
ee

de
nc

e



Qlbpm
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Lateral spread hazard map



Future mapping efforts
Fully probabilistic maps including:

Liquefaction triggering maps for Salt Lake Valley
Lateral Spread maps
Liquefaction-induced ground settlement maps



Probabilistic curves
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Seismic hazard curves



Liquefaction probability aggregation
P(L) =   P [ L | A,M]  P [A, M]

where:
P(L) = annual probability of liquefaction,
P [ L | A,M] = conditional probability of 

liquefaction given the peak ground 
acceleration and the earthquake 
magnitude,

P [A, M] = joint probability density 
function of peak ground acceleration 
and earthquake magnitude.



Lateral spread probability chain
P(DH > x) = P[ (DH > x) | L] P[ L | A, M, R ] P[A, M, R]

Where:

P(DH>x) = The probability of lateral spread exceeding 
a threshold value (x= 0.1 m and 0.3 m)
P[L| A,M,R] = the probability of liquefaction given an 
acceleration, magnitude, and distance.
P[A,M,R] = joint probability density function of peak 
ground acceleration, magnitude and distance.


