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Map production

« Data collection efforts
< Visual Basic for Applications routines
< Analysis and map creation
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Subsurface data collection

« Standard Penetration Testing (SPT)
« Cone Penetrometer Testing (CPT)
« Shear Wave Velocity Testing (VS)
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Microsoft Access - [SITE : Table]

File Edit Yiew Insert Format Records Tools ‘Window Help

- EH &V o 2vEL Y E L # BE- ).

| SITEIDNO | REPORT | REFERENCE | SITENAME | BORING | PAGENO |BOREEL/ELEV|RIGTDRILLME BIT |DRILDAT LOCATION | «
|t 108 Site Characteriz WWoodward Clyd Kennecott Tailir DH-YWC-103 “alume I 42138 1/ Long Casing A HW anc JD W 1990 Kennecott Tailir
M- 109 Site Characteriz Woodward Clyd Kennecott Tailir DH-WC-105 “olume Wl 4208.8 1 HC-1 HYW Casi JOWA 1931 Kennecott Tailir ¢

BOREIDN( DEPTI|BOU| NV BLC|BL|BL| ES SAMPLE| SA| SOILTYPH USCS |EST/ DRYUNE{MOIS|E[SP(E{| FINES | CLAY |ES|| D50 [D5|LIQUIDLI[F «

| JDHwe-e Bs O 20 1 1 11 Stand: | 1 Soft,Braw CH 1 12852 461 282 99,1 B3 1 | 0.0021 54

| |DH-wC10r 107 O Shelby 1 Soft, Brow CL/CH 2 14082 343 1 95,9 371 | 0042 43

| DHwCo 11 O | Shelby 1 Soft, Brow CL/CH 2 14512 303 1 95 5 371 0042 40

| |DHwCo 113 O Shelby 1 Soft, Brow CL/CH 2 14392 3141 92.45 372 | 0042 43

| |DHwC1De 115 O Shelby 1 Soft, Brow CL/CH 2 15492 221 80 371 | 0042 o

| |DHwC-1e 135 O 4 1 20 201 Stand: 1 Soft, Brow CL 1 14282 3571 272 901 4252 | 00162 37

| |DHWC-100 138 BOUNDAF

| |DHwC-10e 155 O 200 5 10 10 1 Stand: | 1 Medium de SM 1 3281 45.2 1 00781

| [DHWC-100 16 EOUNDAF

| |DH-wCD 228 O Shelby 1 Softtome ML 1 16872 271 76.36 16752 | 00342 245

| |DHWC-10: 22,80 BOUNDAF

| |OHwC-10e 235 O 23 3 9 141 Stand: 1 Medium D CL 1 18122 2791 272 901 4252 | 0016 2 w7

| |DHwC-10e 265 O 10 B B 41 Stand: | 1 Medium D MH 1 293 1

| |DHWC-100 275 BOUNDAF

| |DHwC-10: 335 O 0 8 2 3 51 Stand: 1 Medium 5 CL 1 14832 3311 272 55,9 422 | 0,007 2 30

| |oHwC-10: 365 O 14 2 5 901 Stand: 1 Medium 5 CL 1 158522 24B1 272 95.9 421 | 0,007 1 30

| [DH-wWC-100 40 EOUMDAF

| |DHwCD 42 O Shelby 1 Medium D SM 1 29 1 2.7 11 0111

| [DHwWC-10 43 EOUNDAF

| |DHwC-10e 465 O 13 3 B 71 Stand: 1 Stiff, greer CL 1 14B02 3241 272 901 4252 | 00162 37

| |OHwC-10: 54 O 230 9 11 121 Stand: 1 Stiff, greer L 1 18732 2291 272 901 4252 | 0016 2 37

| |DH-wWC-100 55 EOUMDAF

| |DHwC-10e 865 O 37 7 16 211 Stand: | 1 Dense, bro SM 1 2671 28.1 2 01382

| |DH-wWC-100 865 O Stand: 1 Dense, brgSC 1 14832 27 1 12.1 331 01491 35

| |DH-wWC-100 67 BOUNDAF

| JoHwe10e 74 O 0 21 5 B 151 Stand: 1 Wery stifi, CL 1 18112 281 272 901 4252 | 0016 2 37

| |DHwC-10e 765 O 27 B 12 15 1 Stand: | 1 Wery stiff, CH 1 1492 241 282 597 .5 851 | 0.001 1 52

| |DHWC-10: 524 BOUNDAF

| JDHwC-10: 84 O 26 11 16 10 1 Stand: | 1 Medium D SP 1 14822 2591 11.8 2 03252 28

| |OHwC-10e 884 O 17 7 100121 Stand: | 1 Medium D SP 1 14452 2711 1.5 2 03252 25

| |DHWC-10: 85.40 BOUNDAF

| |DHwC-10 |89 O 220 7 100121 Stand: 1 Wery stifi, CL 1 18292 2651 272 901 4252 | 00162 37| |
record: 4| [T 3 _» | M1[p¥]of 57 4] | b

Clmi ¢ mnimbk Fme Fiemk 21
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Characterization of geologic units

Qal, — Stream alluvium 1
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Qlbpm — Lacustrine silt and clay of the Provo and Bonneville
lake cycles, undivided

% occurrence
g

% of Samples

=

S

X
f

8

% occurrence

0
13% % %

Pi<=7 7-10 10-20 20-30 >30
Non-Plastic to Low Plasticity Medium Plastic Highly Plastic Very Plastic
Low Plasticity .

Plastic Index




112°0'0"W

) = Projection: UTM NAD 83 Zone 12 N
| I_I I_I | Kilometers Fault map from the AGRC
0 25 5 10 : (Inferred faults are shown in dashed lines)
- e 1 E Great Salt Lake and River map obtained from the AGRC

: ; b : Road basemap obtained from UDOT
N = ok 5 111°50'0"W

40°50'0"N —

S Ll “'saltLaks Gity
"+ .. Internatiogal Airport
Padiie ms t e CETWIINE

40°40'0"N

112°10'0"W 112°0'0"W 111°50'0"W

CPT Location Map




112°0'0"W

I_I I_l I—l . = Projection: UTM NAD 83 Zone 12 N
Kilometers & ! Fault map from the AGRC
0 25 5 10 g (Inferred faults are shown in dashed lines)
» ! - Great Salt Lake and River map obtained from the AGRC
Road basemap obtained from UDOT

N 2 - 111°50'0"W

,/, i
i o

Hreao 40°50'0'N

‘Internatid®al Airpo
R

-

40°40'0"N

112°10'0"W 112°0'0"W 111°50'0"W

VS Location Mag




— I

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
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Peak Ground Acceleration Ma
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¥ project.mxd - ArcMap - ArcEditor - |5’ |5|

J File Edit Yew Insert Selection Tools Window Help
J = d %‘ o =l | o |\'|? ||1:??'E"31 I ‘ :\.ﬁf| iﬁj| N2 J G RasterMerge J Spatial Analyst | Layer: | dhkriging =]
J Canstruchiar: I.-’-'«hgned 7 | Stler I = |;.| d J 30 Analyst | La.'r'Efildhkriging x| B e L& g| b= |
J@@ @|@ B & e [ o] ||§|@|J@@ M @eEn Bk O M 7 | JGegstatisticaI.ﬁ.nalyst'
J Editor = | [ 3 | ! * Task: ICreate Mew Feature LI | Target:l ;I |f () ‘ |
] 1 o i1 I
= i [ =
= £F Layers [ | ] b BORE
= utFaults i bean EE i
— R ) 3 ;
Roads . 'L? | e 3 i R B ;
SGIE?S_DD—GSLShDrE"nE : ; Liquefaction Tools g ¥ &
[J dhkriging [z ah ' Free Face Slope Model ¥ Finder x|
O dhspline i |Liquefactiu:un Analysis = h Déa i B
O dhich Database Toals oI : This prograrn will calculate W For
[ akrigrid all of the free Face Features.
[0 LiquefactionstudyBoundar Data Query
= b SITE
DH
¢ 0.000000 - 0,000100 =1 @ ;
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< 0.100001 - 0.300000 féé@ 15 Calculatar = River Feature Layer I Ciligiutrivers.shp j |
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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
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Analysis and map creation

« 85% threshold — only 15% or less of the boreholes
can exceed that hazard level

85% Threshold

% non-exceedence
w N (6] (@] ~l
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Lateral spread hazard map
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Future mapping efforts

« Fully probabilistic maps including:
« Liquefaction triggering maps for Salt Lake Valley
« Lateral Spread maps
« Liquefaction-induced ground settlement maps
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Seismic Hazard Curve
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Liquefaction probability aggregation
P(LY= EP[L|AM] PI[A, M]

where:

P(L) = annual probability of liguefaction,

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.
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Lateral spread probability chain

+ P(DH>x)=EP[(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.




