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SUMMARY

Frazier Mountain Undercrossing (UC), Bridge No. 53-1776L/R, is located about 750 feet south of
the nearest potentially active fault which is the southern trace of the Garlock fault (western strand).
Since the fault was not be definitively located in the field during this evaluation, an estimate of
fault rupture was made based on an unknown fault weighted 5% trending beneath the UC and a
design value of either 4 inches (probabilistic) or 8 inches (deterministic) was determined for the
UC. Please let us know if this displacement can be handled through existing design. Given the
distance between the UC and the fault as well as the short distance between the UC and the San
Andreas Fault (about 3,000 feet), ground displacement due to shaking must also be considered.

INTRODUCTION

This evaluation was prepared as part of the statewide evaluation of fault rupture potential at
Caltrans bridges. Caltrans’ policies regarding fault rupture at bridges are described in Memo to
Designers (MTD) 20-10. Caltrans requires a fault rupture evaluation if a bridge is located within
an Alquist Priolo Earthquake Fault Zone (EFZ) or within 1,000 feet of an un-zoned fault 15,000
years or younger in age. Frazier Mountain Undercrossing (UC) is situated within the EFZ
established in 1974 for the Garlock fault in the Frazier Mountain 7-1/2° Quadrangle; therefore a
fault evaluation was required.

An initial estimate of potential offset was based on an analysis developed by Division of Research
and Innovation in collaboration with Geotechnical Services, using methods presented in
Abrahamson (2008), Moss and Ross (2011), and Petersen,et al (2011). Both a deterministic fault
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displacement analysis (DFDHA) and a probabilistic fault displacement analysis (PFDHA) were
performed using magnitude, slip rate (for PFDHA), mapping and base map errors, and likelihood
of secondary fault traces. If the main trace of the Garlock fault is the southern branch shown on
the 1974 EFZ map, the expected displacement at the UC would be about 1.6 feet deterministically
or slightly less probabilistically. Mark Yashinsky and Fadel Alameddine reviewed the bridge
plans and determined the UC could not withstand the 1.6 feet displacements without modification.
Therefore additional work, documented herein, was performed to better define the fault location.

Frazier Mountain UC was built in 1966 and consists of left and right three span bridges each 99
feet long and 68 feet wide, supported on driven concrete piles.

FAULT RUPTURE EVALUATION
The evaluation consisted of:

e Aerial photo review

e Review of existing data

e Field reconnaissance visit

AERIAL PHOTO REVIEW

Caltrans aerial photos from 1955, 1957, and 1992 were reviewed for evidence of faulting.
Lineaments that could possibly be fault traces were identified north of Cuddy Creek on the 1955
and 1957 photos over 1000 feet north of the UC. East of the UC, lineaments were observed on the
1992 photos appear to be drainages (and described as such in an aerial photo review by an outside
consultant (Smith-Gutcher and Associates, Inc., 1992). No evidence of faulting near the UC was
apparent.

There is no Lidar coverage of the site available at this time.

REVIEW OF EXISTING DATA

The Garlock fault extends for approximately 155 miles from its junction with the San Andreas
Fault near the UC northeasterly to the Death Valley fault zone. The principal sense of fault
motion is left-lateral strike-slip and the fault in most locations is vertical to near-vertical. The
Garlock fault forms the boundary between the Tehachapi Mountains, Sierra Nevada, and Basin
and Range province on the north and the Mojave Desert province to the south (Bryant, 2000). The
fault is considered active based on apparent Holocene movement, low level seismic activity, and
aseismic creep. Despite its apparent activity, confirmed historical fault offset has been associated
with seismic creep only (Pampeyan et al, 1988).
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The UC is located nearest the western strand of the Garlock fault. According to the 1974 AP EFZ
Map, the western strand splits into a north and south branch, with the south branch located closest
to the UC. M.M.Clark (1973) did not show a southern branch on his large scale map of the
Garlock fault, although the southern trace was considered by Crowell (2003) to be the main trace.
The south branch is shown as concealed on the 1974 EFZ Map, and the location is based on
Crowell (1964) mapping at a scale of 1:62,500 with no topography. The fault is probably mis-
located on the EFZ Map, based on work done for the Kern Seismic Hazard Atlas (KHSA), Frazier
Mountain Quad (1990) which shows the fault trace about 400 feet north of the EFZ mapped
location.

The south branch of the fault is discussed in Appendix A of the KSHA as follows:

“Fault displacement of gravel in the south bank of Cuddy Creek is observed about 1500
feet eastward from the Lebec Road Bridge. Clearly in this case, there has been offset of
sand and gravel strata. This indicates that the south trace of the Garlock Fault controls the
alignment and character of Cuddy Creek. Displacement may have occurred as recently as
Historic time, based on age relationships observed at Fault Segment 34 [west of the UC]
where part of a metal wagon wheel and charred wood are found embedded in stratified
stream-bank gravel.” (page 22)

Three AP EFZ studies completed prior to construction of new buildings in the area were reviewed.
In 1989, two trenches were excavated for the property north and east of the UC and are shown in
Figure 2 in yellow (Park, 1987; 1989). Both trenches were south of the trace identified in the
KSHA. The northernmost trench backfill is currently exposed in the south bank of Cuddy Creek,
indicating that significant southward erosion of the creek bed has occurred. Neither trenches
revealed evidence of faulting. The two trenches were used to demonstrate lack of faulting in the
two other AP studies as well (Buena Engineers, 1991; Smith-Gutcher and Associates, Inc.,
1992).

The southern strand, located about 750 feet north of the UC per the KSHA, was treated as the
main strand in this evaluation. The expected maximum magnitude earthquake for the Garlock
fault is M7.7 (USGS, 2008) and slip rate is 7.6 mm/yr (Dawson and Weldon, 2012).

Field Reconnaissance

A field reconnaissance of the UC site vicinity was conducted on 1/10/2013 by Douglas Cook,
CEG from the office of Geotechnical Design South - Branch 2, and Martha Merriam. A later field
visit was made by the same team of geologists to walk the course of Cuddy Creek north of the UC
and investigate the Kern County Seismic Atlas’s (1990) description of the fault as observed in
Cuddy Creek. We were unable to identify faulting in the creek bed or walls, however the creek in
the suspect area has eroded approximately a foot per year southward in recent times. It is likely
that the reported fault evidence has been removed through erosion, and the south branch is located
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in and controls the Cuddy Creek flow. Elsewhere, road construction, vegetation, and natural
erosion have concealed or removed any evidence of surface faulting in this area.

POTENTIAL FOR FAULT RUPTURE

As noted above, the south branch of the western trace of the Garlock fault is mapped 750 feet
northwest of the UC. Since no trenches were completed at the UC or across strands that might
trend beneath the UC, a secondary unknown trace weighted 5% was assumed to cross beneath the
UC and an evaluation of fault displacement performed per Petersen et al (Figure 3). Based on that
evaluation, potential fault rupture at the UC is estimated at either 4 inches probabilistically or 8
inches deterministically.

RECOMMENDATIONS FOR ADDITIONAL INVESTIGATIONS

No additional work is recommended at this time.

If you have any questions, please contact Martha Merriam at (916) 227-7135.

Prepared by: Date: April 2, 2013

KATHERIME
MERRIAM
No. 1857

CERTIFIED
ENGINEERING

Expires 52014
LN —

Martha Merriam, C.E.G.
Engineering Geologist

Office of Geotechnical Support
Instrumentation Branch

Geotechnical Support — Shira Rajendra
Geotechnical Design South I —  John Ehsan

GS (Instrumentation Branch) - Gem-Yeu Ma
Research and Innovation — Tom Shantz
Earthquake Engineering — Fadel Alameddine
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Figure 1. Area map showing south branch of the western trace of the Garlock fault near undercrossing
(Bedrossian et al, 2012). Fault mapping is based on 1974 AP EFZ Frazier Mountain Quad and is

approximate (dashed). Note nearby San Andreas Fault located about 3,000 feet south of the UC.

““Caltrans improves mobility across California”



MR. TOM OSTROM Frazier Mountain UC 53-1776L/R
April 2, 2013 Fault Rupture Potential
Page 8 0000001016 6SSCN

Figure 2. Google earth image showing features discussed in text. Yellow lines denote trenches excavated
as part of AP EFZ studies, green and red polygons denote property lines of private owner’s land where
AP EFZ studies were carried out and reviewed in this study. Thin orange line denotes EFZ fault trace not
found in trenches, EFZs are lines parallel to the AP EFZ fault trace and on either side. Thick orange line
denotes Kern Seismic Hazard Atlas (KSHA) (1990) fault trace along Cuddy Creek.
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Figure 3. Estimated displacement at Frazier Mountain UC (assumed 95% on main trace; 5% on
unknown fault). Left — deterministic value = 8 inches. Right — probabilistic value = 4 inches.
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