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Where the "Track-Bed Support Line" is
above toe of bluff, additional lateral support
or shoring is recommended.

Where the top of bluff is within 10 feet of the
"Track-Bed Support Line", additional lateral
support or shoring is recommended.

TRACK-BED SUPPORT LINE
Figure No. 9Leighton and Associates, Inc.

Project No.

Date

040151-001

January 2001

1.5'

11'

CL

Existing ground profile

Existing
tracks

Subgrade
elevation

Track bed support
line (1.5:1)

Toe of bluff

Additional support
required for this area

10'
top of bluff
allowance

Modified from: State of California, Department of Transportation Trenching
and Shoring Manual, January 1990, Revised December 1996.



Existing
tracks

Existing
retaining

wall

040151-001
1"=40'
SAC/MRS
KAM
1-7-01

Project No.
Scale
Engr./Geol.
Drafted By
Date

Figure No. 10Leighton and Associates, Inc.

CROSS-SECTIONS
A-A' AND B-B'

Del Mar Bluffs
Del Mar, California

Artificial fill soils

Landslide deposits

Beach deposits

Bay Point Formation

Delmar Formation

LEGEND



040151-001
1"=40'
SAC/MRS
KAM
1-7-01

Project No.
Scale
Engr./Geol.
Drafted By
Date

Figure No. 11

B-6P

Existing
tracks

Resistant
layer

TD=28'

Very hard

Concrete
drainage ditch CROSS-SECTIONS

C-C' AND D-D'
Del Mar Bluffs

Del Mar, California

Leighton and Associates, Inc.



040151-001
1"=40'
SAC/MRS
KAM
1-7-01

Project No.
Scale
Engr./Geol.
Drafted By
Date

Figure No. 12
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Figure No. 18
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Figure No. 19
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Figure No. 20
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Figure No. 21
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Figure No. 22
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RISK PRIORTITY 



Risk Matrix Table Year 2000 Table No. 10
# Location Track  Bluff Distance Total Risk

(Mile Post) Elev. Top from Track  Risk Ranking
Elev. to Bluff Toe Rank

(ft) (ft) (ft) R (ft) R (ft/year) R R R R R R R R S R's

1 244.15 44.5 35 85 2 120 3.1:1 1 0.5 3 Qbp/Td 3 None 1 None 1 Minor 2 None 1
A.C. layer at 
top of bluff -2 12 Low

2 244.20 47.0 49 20 4 55 1.3:1 4 0.5 3 Qbp/Td 3 Moderate 3 None 1 Moderate 3 Moderate 3 24 High

3 244.25 48.5 47 35 4 75 1.5:1 3 0.5 3 Qbp/Td 3 Minor 2 None 1 Moderate 3 At Toe 4
Mid slope 
wall 0 23 High

4 244.28 50.0 48 35 4 70 1.4:1 4 0.5 3 Af/Td 3 Minor 2 None 1 Moderate 3 Minor 2 22 High

5 244.32 52.5 50 18 5 65 1.1:1 5 0.5 3 Af 4 None 1 None 1 None 1
Moderate     
Erosion 3 Sea wall 0 23 High

6 244.36 54.5 52 20 4 70 1.1:1 5 0.5 3 Qbp/Td 3 Major 4 None 1 Heavy 5 Moderate 3 28 High

7 244.40 56.0 55 12 5 70 1.3:1 4 0.5 3 Af 4
S.D.      
Erosion 3 None 1 Moderate 3 Moderate 3 Wall at track -3 Sea wall 0 23 High

8 244.45 59.0 55 10 5 80 1.4:1 4 0.5 3
Af (soil 
cement) 1 None 1 None 1 None 1 None 1 Sea wall 0 17 Med

9 244.47 60.0 56 30 4 80 1.4:1 4 0.5 3 Qbp/Td 3 Major 5 Heavy 4 Heavy 5 Major 5 33 High

10 244.54 61.0 73 80 2 115 1.6:1 3 0.5 3 Qbp/Td 3 Minor 2 None 1 Moderate 3 Moderate 3 20 Med

11 244.60 62.0 78 60 3 115 1.6:1 3 0.5 3 Qbp/Td 3 Minor 2 None 1 Moderate 3 Moderate 3 21 High

12 244.67 63.0 73 80 2 130 2.2:1 1 0.5 3 Qbp/Td 3 Minor 2 None 1 Moderate 3 Moderate 3 18 Med

13 244.70 64.0 59 65 3 115 3.2:1 1 0.5 3 Qbp/Td 3 Minor 2 Minor 2 Heavy 5 Storm Drain 3

Storm Drain 
Discharge on 
Top of Bluff 3 25 High

14 244.75 64.5 59 30 4 80 1.3:1 4 0.5 3 Qbp/Td 3 Moderate 3 Moderate 3 Minor 2 Minor 2 24 High

15 244.78 65.0 60 30 4 90 1.7:1 3 0.5 3 Af 4 None 1 Minor 2 None 1 None 1 Soldier Piles 0 Wall at toe 0 19 Med

16 244.80 65.0 59 40 3 105 1.7:1 3 0.5 3 Qbp/Td 3 Minor 2 Minor 2 Minor 2 Minor 2 20 Med

17 244.85 66.0 58 70 3 140 2.6:1 1 0.5 3 Qbp/Td 3 Minor 2 None 1 Moderate 3 Moderate 3 19 Med

18 244.90 66.0 59 85 2 160 2.9:1 1 0.5 3 Qbp/Td 3 None 1 Minor 2 Minor 2 Moderate 3
Erosional 
Gully 2

Drain 
removed 0 19 Med

19 244.97 67.0 60 100 2 150 2.6:1 1 0.5 3 Qbp/Td 3 Minor 2 None 1 Minor 2 Moderate 3
Sub Drain 
Outlet 2 19 Med

20 245.04 67.0 60 75 3 118 2.1:1 1 0.5 3 Qbp/Td 3 Minor 2 None 1 Minor 2 Moderate 3 18 Med

21 245.11 65.0 60 80 2 125 2.1:1 1 0.5 3 Qbp/Td 3 Minor 2 None 1 Minor 2 Minor 2 16 Med

22 245.15 64.0 61 50 2 115 2.1:1 1 0.5 3 Af 4 None 1 None 1 None 1 None 1 Sea wall 0 14 Med

23 245.19 63.0 61 50 3 105 1.8:1 2 0.5 3 Qbp/Td 3 Moderate 3 None 1 Minor 2 Moderate 3 20 Med

24 245.25 59.0 56 27 4 80 1.6:1 3 0.5 3 Qbp/Td 3 Moderate 3 None 1 Minor 2 Moderate 3 22 High

25 245.36 53.0 52 15 5 63 0.9:1 5 0.5 3 Af 4 None 1 Moderate 3 None 1 None 1 Sea wall 0 23 High

26 245.39 52.0 51 45 3 95 2.0:1 1 0.5 3 Td 2 None 1 None 1 None 1 Minor 2 14 Low

27 245.50 50.0 50 40 3 120 2.1:1 1 0.5 3 Td 2 None 1 None 1 None 1 Minor 2 14 Low

28 245.60 48.0 48 50 3 150 3.0:1 1 0.5 3 Td 2 None 1 None 1 None 1 Minor 2 14 Low

Foot
Traffic

on Bluff Face

Seepage

Rate

Geologic 
Unit

Existing
Failures

Area

OtherDistance 
from Track  
to Bluff Top

Projection
10 feet W of 
Track to Toe 

Estimated Bluff
Retreat

Existing 
Improvements

Over 
Steepened

R = Risk Ranking (1-5), Higher Number Indicates Increased Risk
Lowest Possible Score = 9

Risk  Ranking
0-15         Low

16-20  Medium
  >20         High



Risk Matrix Table Year 2020 Table No. 11
# Location Track  Bluff Distance Total Risk

(Mile Post) Elev. Top from Track  Risk Ranking
Elev. to Bluff Toe * Rank

(ft) (ft) (ft) R (ft) R (ft/year) R R R R R R R R S R's

1 244.15 44.5 35 75 2 110 2.9:1 1 0.5 3 Qbp/Td 3 None 1 None 1 Minor 2 None 1
A.C. layer at 
top of bluff -2 12 Low

2 244.20 47.0 49 10 5 45 1.1:1 5 0.5 3 Qbp/Td 3 Moderate 3 None 1 Moderate 3 Moderate 3 26 High

3 244.25 48.5 47 25 4 65 1.3:1 4 0.5 3 Qbp/Td 3 Minor 2 None 1 Moderate 3 At Toe 4
Mid slope 
wall 0 24 High

4 244.28 50.0 48 25 4 60 1.2:1 4 0.5 3 Af/Td 3 Minor 2 None 1 Moderate 3 Minor 2 22 High

5 244.32 52.5 50 8 5 55 0.9:1 5 0.5 3 Af 4 None 1 None 1 None 1
Moderate   
Erosion 3 Sea wall 0 23 High

6 244.36 54.5 52 10 5 60 0.9:1 5 0.5 3 Qbp/Td 3 Major 4 None 1 Heavy 5 Moderate 3 29 High

7 244.40 56.0 55 2 5 60 1.1:1 5 0.5 3 Af 4
S.D.      
Erosion 3 None 1 Moderate 3 Moderate 3 Wall at track -3 Sea wall 0 24 High

8 244.45 59.0 55 0 5 70 1.2:1 4 0.5 3
Af (soil 
cement) 1 None 1 None 1 None 1 None 1

No lateral support 
@ track 5 Sea wall 0 22 High

9 244.47 60.0 56 20 5 70 1.2:1 4 0.5 3 Qbp/Td 3 Major 5 Heavy 4 Heavy 5 Major 5 34 High

10 244.54 61.0 73 70 2 105 1.4:1 4 0.5 3 Qbp/Td 3 Minor 2 None 1 Moderate 3 Moderate 3 21 High

11 244.60 62.0 78 50 3 105 1.4:1 4 0.5 3 Qbp/Td 3 Minor 2 None 1 Moderate 3 Moderate 3 22 High

12 244.67 63.0 73 70 2 120 2.0:1 2 0.5 3 Qbp/Td 3 Minor 2 None 1 Moderate 3 Moderate 3 19 Med

13 244.70 64.0 59 55 3 105 3.0:1 1 0.5 3 Qbp/Td 3 Minor 2 Minor 2 Heavy 5 Storm Drain 3

Storm Drain 
Discharge on Top 
of Bluff 3 25 High

14 244.75 64.5 59 20 5 70 1.1:1 5 0.5 3 Qbp/Td 3 Moderate 3 Moderate 3 Minor 2 Minor 2 26 High

15 244.78 65.0 60 20 5 80 1.5:1 3 0.5 3 Af 4 None 1 Minor 2 None 1 None 1 Soldier Piles 0 Wall at toe 0 20 Med

16 244.80 65.0 59 30 4 95 1.5:1 3 0.5 3 Qbp/Td 3 Minor 2 Minor 2 Minor 2 Minor 2 21 High

17 244.85 66.0 58 60 3 130 2.4:1 1 0.5 3 Qbp/Td 3 Minor 2 None 1 Moderate 3 Moderate 3 19 Med

18 244.90 66.0 59 70 2 150 2.7:1 1 0.5 3 Qbp/Td 3 None 1 Minor 2 Minor 2 Moderate 3
Erosional 
Gully 2

Drain 
removed 0 19 Med

19 244.97 67.0 60 90 2 140 2.4:1 1 0.5 3 Qbp/Td 3 Minor 2 None 1 Minor 2 Moderate 3
Sub Drain 
Outlet 2 19 Med

20 245.04 67.0 60 65 3 108 1.9:1 2 0.5 3 Qbp/Td 3 Minor 2 None 1 Minor 2 Moderate 3 19 Med

21 245.11 65.0 60 70 3 115 1.9:1 2 0.5 3 Qbp/Td 3 Minor 2 None 1 Minor 2 Minor 2 18 Med

22 245.15 64.0 61 40 3 105 1.9:1 2 0.5 3 Af 4 None 1 None 1 None 1 None 1 Sea wall 0 16 Med

23 245.19 63.0 61 40 3 95 1.6:1 3 0.5 3 Qbp/Td 3 Moderate 3 None 1 Minor 2 Moderate 3 21 High

24 245.25 59.0 56 17 5 70 1.4:1 4 0.5 3 Qbp/Td 3 Moderate 3 None 1 Minor 2 Moderate 3 24 High

25 245.36 53.0 52 5 5 53 0.7:1 5 0.5 3 Af 4 None 1 Moderate 3 None 1 None 1 Sea wall 0 23 High

26 245.39 52.0 51 35 4 85 1.8:1 3 0.5 3 Td 2 None 1 None 1 None 1 Minor 2 17 Med

27 245.50 50.0 50 30 4 110 1.9:1 2 0.5 3 Td 2 None 1 None 1 None 1 Minor 2 16 Low

28 245.60 48.0 48 40 3 140 2.8:1 1 0.5 3 Td 2 None 1 None 1 None 1 Minor 2 14 Low

* Note:  Matrix Assumed 10 Feet of Additional Bluff Retreat by Year 2020
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