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ZONE A: 80' DEEP, 6' DIA.  @ 12' O.C.

1-1
' 7

2-2
' 7

3-3
' 8

4-4
' 8

SHEAR PINS #86-#95 TO BE LOCATED 5' 
FROM EDGE OF PROPERTY LINE TO 
CENTER OF SHEAR PIN SPACED AT 12' O.C.

SHEAR PINS #77-#85 TO BE LOCATED 10' 
FROM EDGE OF PROPERTY LINE TO 
CENTER OF SHEAR PIN SPACED AT 12' O.C.

SHEAR PINS #96-#104 TO BE LOCATED 5' 
FROM EDGE OF PROPERTY LINE TO 
CENTER OF SHEAR PIN. SHEAR PINS 
#96-#103 SPACED AT 9' O.C.

DISTANCE FROM CENTER OF SHEAR PINS 
#105-#113 TO PROPERTY LINE VARIES. SHEAR 
PINS #109-#113 TO BE SPACED AT 9' O.C.

SHEAR PINS #114-#120 TO BE 
LOCATED 9' FROM EDGE OF 
PROPERTY LINE TO CENTER OF 
SHEAR PIN SPACED AT 9' O.C.

5'

10
'

5'

9'

VARIES

5734

5720

5735

5695

5714

SPACING OF SHEAR PINS 
#104 THROUGH #108 VARIES

ZONE B: 72' DEEP, 6' DIA. , SPACING
VARIES

SHEAR PINS #1-#76 ARE NOT 
PART OF THIS CONSTRUCTION.

 N 1,881,000 
 N 1,881,000 
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CONC

CONC
CONC

5245 Avenida Encinas, Suite B
Carlsbad, California  92008
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Helenschmidt Geotechnical, Inc.

Zone A: 60.0' Deep, 42'' Dia. @8.0' O.C.

Zone B: 66.0' Deep, 48'' Dia. @7.0' O.C.
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EAST SIDE SHORING (ELEVATION)
SCALE: 1" = 20'

SHORING - CASE 2
SCALE: 1" = 1'
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5/16'' PL. STIFFENER
2 LOCATIONS

A A

SHORING - CASE 1
SCALE: 1" = 1'
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24''
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2 SACK CEMENT-
SAND SLURRY

3''X12'' ROUGH (2'' MIN. BRG.) 

5/16'' STEEL BENT PLATE W/
3/4'' DIA. ANCHORS @ 24'' O.C.
(6 3/4'' MIN. EMBEDMENT)
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SLOTTED HOLES
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SHORING CONDITION AT 
EAST SIDE

SCALE: 1" = 1'
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SECTION- CASE 1
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3''X12'' LAGGING
PER DETAIL A 
(SHEET 10) 
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12'' CONC. WALL

E. SIDE SHEAR PIN

E. SIDE SHORING 
SECTION- CASE 2
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28'
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12'
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MAX

LINE OF
EXCAVATED EARTH

F.G.

E. SIDE SHEAR PIN

BENT PLATE AND ANCHORS PER
DETAILS A & B (SHEET 10). SEE
SECTIONS D & E (SHEET 10) AND
NOTES (SHEET 11) FOR DETAILS
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4''X12'' LAGGING
PER DETAIL B
(SHEET 10)
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5/16'' STEEL BENT PLATE W/
3/4'' DIA. ANCHORS @ 16'' O.C.
(6 3/4'' MIN. EMBEDMENT)
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PER DETAIL A 
(SHEET 10) 
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104o

SECTION A-A
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SECTION A-A

4''

6 1/2''+ 6 1/2''+

3''X12'' PRESSURE TREATED DF
ROUGH OR 4''X12'' PRESSURE
TREATED DF ROUGH. SEE SECTIONS
D&E (SHEET 10) AND NOTES
(SHEET 11) FOR DETAILS. PROVIDE
2'' O HOLE AT 4'-0'' ON CENTERS
AT MIDDLE OF LAGGING 

?

Top of Excavation

Bottom of Excavation

Approximate Finished Grade

Current Topography

Approximate Slip Surface

Cut/Fill Slope

LEGEND

Approximate Shoring Areas
See Details A-C and Sections D & E
(Sheet 10) for Construction

NOTE:
USE OF 4''X12'' LAGGING (CASE 2) IS DEPENDENT
ON RETAINED SOIL HEIGHT. WHERE RETAINED
SOIL HEIGHT EXCEEDS 28 FEET, 4''X12'' LAGGING
(CASE 2) SHOULD BE USED.
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SOLEDAD MOUNTAIN ROAD LANDSLIDE REMEDIATION
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SOLEDAD MOUNTAIN ROAD LANDSLIDE REMEDIATION
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OCTOBER 3, 2007 LANDSLIDEOCTOBER 3, 2007 LANDSLIDE

RECONSTRUCTION OF
SOLEDAD MOUNTAIN ROAD
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COMPLETED LANDSLIDE
REPAIR - JUNE 2009 
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SHORING DESIGNSHORING DESIGN

CROSS SECTION SHOWING
STABILIZATION MEASURES
CROSS SECTION SHOWING
STABILIZATION MEASURES

A total of 119, Grade 60 steel reinforced CIDH shear pins, varying in 
diameter from 42 to 72 inches, and in length from 60 to 81 feet, 
were installed in three phases. Phase One shear pins were 
designed to prevent westward expansion of the landslide mass and 
to provide temporary excava�on stability. Phase Two shear pins 
were designed to provide long-term stability along the east edge of 
the Soledad Mountain Road. Engineered roadway backfill was 
supported with one foot thick, steel reinforced concrete panel 
walls constructed between adjacent pins.  Phase Three shear pins 
provided stability across the toe of the landslide, facilita�ng the 
reconstruc�on of Upper Desert View Drive and slope restora�on 
between the two right-of-ways. Type II/V concrete with design 
strengths of 5000-6000 psi, in conjunc�on with admixtures to 
achieve high-early strengths, was used throughout. Other design 
elements included engineered fills and surface and subsurface 
drainage improvements.

A total of 119, Grade 60 steel reinforced CIDH shear pins, varying in 
diameter from 42 to 72 inches, and in length from 60 to 81 feet, 
were installed in three phases. Phase One shear pins were 
designed to prevent westward expansion of the landslide mass and 
to provide temporary excava�on stability. Phase Two shear pins 
were designed to provide long-term stability along the east edge of 
the Soledad Mountain Road. Engineered roadway backfill was 
supported with one foot thick, steel reinforced concrete panel 
walls constructed between adjacent pins.  Phase Three shear pins 
provided stability across the toe of the landslide, facilita�ng the 
reconstruc�on of Upper Desert View Drive and slope restora�on 
between the two right-of-ways. Type II/V concrete with design 
strengths of 5000-6000 psi, in conjunc�on with admixtures to 
achieve high-early strengths, was used throughout. Other design 
elements included engineered fills and surface and subsurface 
drainage improvements.

On the morning of October 3, 2007, a por�on of the east facing 
slope between Soledad Mountain Road and Upper Desert View 
Drive failed catastrophically rendering both roads impassable. In 
addi�on, four homes were destroyed and three sustained varying 
degrees of structural damage.

Following an extensive geotechnical inves�ga�on, which included 
30 small and large diameter borings and installa�on of slope 
monitoring instrumenta�on, subsurface informa�on was evaluated 
and used as the basis for several remedia�on design op�ons that 
were presented to the City of San Diego. Cast-In-Drilled-Hole (CIDH) 
shear pins were selected as the preferred stabiliza�on op�on in 
order to minimize construc�on of permanent structures outside 
the two affected right-of-ways, and to reduce poten�al future 
conflicts with subsurface u�lity installa�on.
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3D MODELING OF
SHEAR PIN DESIGN
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