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a b s t r a c t

This paper presents a case history study on the geologic investigation and numerical modeling of a
reactivated landslide in the County of Santa Clara, California to identify the failure mechanism. The
landslide occurred on an approximately 18.3-m high, north-facing slope during March 2011. The land-
slide measured about 33.5 m in width and about 51.8 m in length. Along the toe of the slope, a residential
structure with a swimming pool was built on a cut and fill pad and there are several other structures
present along the western side of the pad. The landslide occurred immediately to the south of the
residential building and moved northward between the County Road A and the house’s side yard. The
movement of the landslide resulted in damaging the west-bound traffic lane of County Road A and
encroached onto the paved driveway for the residential property. An investigation was performed to
identify the failure mechanism of the landslide to conclude whether Road A re-alignment by the County
or prominent cutting performed along the lower portion of the slope by the homeowner during 2000
through 2004 contributed to the reactivation of the old landslide deposit. The investigation included site
reconnaissance, reviewing available published geologic information, reviewing site-specific geologic and
geotechnical data developed by other consultants, and performing numerical modeling. The outcomes of
the investigation indicate that the primary causation for the reactivation and failure of the subject pre-
existing landslide is the prominent cutting performed along the lower portion of the slope during 2000
through 2004 and water tank cut bench. The Road A re-alignment did not contribute to the reactivation
of the old landslide deposit.
� 2015 Institute of Rock and Soil Mechanics, Chinese Academy of Sciences. Production and hosting by

Elsevier B.V. All rights reserved.

1. Introduction

The landslide is located within the County of Santa Clara in the
San Francisco Bay Area, California, as shown in Fig. 1. The landslide
occurred on an approximately 18.3-m high, north-facing slope that
separates the east/west trending Country Road A to the south from
the residential structure. Along the toe of the slope, the residential
structure is built on a cut and fill pad and there are several other
structures present along the western side of the pad including a
detached storage shed, a pool house, several large planter boxes, a
barbecue area, a swimming pool, a spa, concrete-filled solar array
panels, and a concrete patio. A relatively steep and paved driveway
provides access from Road A to the residential structure.

The landslide occurred immediately to the south of the resi-
dential structure and moved northward between Road A and the
house’s side yard. The landslide measured about 33.5 m in width
and about 51.8 m in length. The slope area to the east of the land-
slide and upslope of the access driveway appeared to have been cut.
The lowermost portion abutting the driveway has been cut and
over-steepened. The cut slope portion at the northeast corner of the
landslide and the driveway exceeds 9.1 m in vertical height with a
steep gradient of 1 horizontal to 1 vertical (1H:1V) as shown in
Fig. 2. A relatively narrow mid-slope cut bench with an associated
0.9- to 1.5-m high cut slope above the bench extends westward at
near mid-height between the driveway and Road A until it merges
with an approximately 6.1-m wide level bench cut across the
landslide where the tank was situated. A circular water tank
occupied the western part of the noted bench. This bench and the
water tank were displaced downslope as the landslide moved
northward. An approximately 3- to 3.7-m high cut slope, with slope
gradients varying between about 0.5H:1V and 1H:1V, that was
generated as a result of the water tank cut bench borders the bench
along its upper (south) side.
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The topographic contours within the limits of the landslide as
shown in Fig. 2 depict the topography of the body of the landslide in
2012 after the geomorphic expression of the slope failure had been
altered by toe cuts, pioneered access routes for the subsurface
exploration equipment in addition to activities related to the soil
nail wall construction along the landslide’s headscarp. The sur-
veyed topographic contours from the July 2011 topographic survey
conducted by Westfall were superimposed to the area of the water
tank and its cut bench. The survey was performed after the failure
but before the subsurface exploration took place to show the extent
and magnitude of cut associated with the water tank construction.

Although this noted level bench and associated cut slope had been
displaced northward as the landslide moved downslope, their
relative measurements and gradients remained largely intact.

Beyond the western landslide margin of the landslide to the
west, the toe of the slope abutting the created level area where the
sheds and planters are situated has been cut steeply to a near-
vertical gradient that varied in vertical height from about 0.9 m
to 2.4 m. A concrete stairway that was cut ascending the slope is
present abutting the northwest corner of the landslide at the
western landslide margin. Near mid-height of the slope to the west
of the landslide, another cut bench that measured up to about 6.1 m

Fig. 1. Location of the 2011 landslide (After McLaughlin et al., 2001).
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