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R-10-004

303.1’

Terminated at Elev 240.8’

01-12-10

ERi = 93% 

300

290

280

270

260

250

240

310

PROFILE

19 1.4

25 1.4

44 1.4

27 1.4

29 1.4

REF 1.4

62 1.4

44 1.4

RQD=N/A

REC=100%
RQD=N/A

REC=67% RQD=11%

REC=13%

RQD=11%

REC=83%

RQD=N/A

REC=100%

RQD=11%

REC=100%

RQD=N/A

REC=100%

RQD=0%

REC=89%

RQD=N/A

REC=77%

RQD=N/A

REC=80%

RQD=N/A

REC=91%

RQD=N/A

REC=94%
4"

R-10-003

313.0’

ERi = 97% 

4"

12 1.4

10 1.4

23 1.4

18 1.4

11 1.4

20 1.4

20 1.4

57 1.4

29 1.4

34 1.4

38 1.4

36 1.4

53 1.4

REF 1.4

Terminated at Elev 242.7’

01-12-10

50/3"-REF 1.4

15/6", >50/2" 1.4

53 1.4

RQD=N/A

REC=100%

RQD=N/A

REC=100%

300

290

280

270

260

250

240

310

RQD=N/A

REC=100%

RQD=N/A

REC=57%

RQD=N/A

REC=86%

RQD=0%

REC=0%

RQD=N/A

REC=86%

RQD=0%

REC=57%

RQD=11%

REC=100%

RQD=0%

REC=100%

RQD=N/A

REC=100%

"LOG OF TEST BORINGS 1 OF 14"

FOR PLAN VIEW, SEE

Vert:  1" = 10’

Horiz: 1" = 40’

310+20 314+20 318+20

-dense.

-medium dense.

and subrounded; (FILL).

and dark gray; dry; fine and medium SAND; little fine and coarse GRAVEL; rounded 

Poorly-graded SAND with SILT and GRAVEL (SP-SM); medium dense; yellowish brown 

fine and medium SAND).

indurated with scattered hard beds; (Poorly-graded SAND (SP); dense; moist; 

moderately brown and yellowish brown; slightly weathered; very soft; poorly-

SEDIMENTARY ROCK (SANDSTONE); fine-grained; very thickly bedded to massive; 

-(very dense).

 fine SAND).

-(Poorly-graded SAND (SP); dense; light medium gray and yellowish brown; moist; 

-(very dense).

-3" hard bed; unfractured.

-5" hard bed; unfractured.

-3" hard bed; unfractured.

SAND; little fine and coarse, subangular to subrounded GRAVEL; (FILL).

Poorly-graded SAND with GRAVEL (SP); reddish brown; dry; mostly fine and coarse 

(SP); medium dense; dry; weak cementation).

very soft; unfractured; poorly-indurated with scattered hard beds; (Poorly-graded SAND 

SEDIMENTARY ROCK (SANDSTONE); fine-grained; massive; yellowish brown; slightly weathered; 

-(Poorly-graded SAND (SP); dense; moist; fine SAND).

-(Well-graded SAND (SW); dense; dry; trace fine and coarse, rounded and subangular GRAVEL).

 coarse GRAVEL).

-(Poorly-graded SAND with GRAVEL (SP); moist; fine and medium SAND; some fine and 

-very dense.

-(Poorly-graded SAND (SP); dense; moist; fine and medium SAND).

 coarse GRAVEL)

-(Poorly-graded SAND with GRAVEL (SP); very dense; moist; medium SAND; little fine and 

-(Poorly-graded SAND (SP); very dense; moist; fine and medium SAND).

-reddish brown with iron oxide banding.

-3" hard bed; fine SAND; unfractured; calcium carbonate cement.

-5" hard bed; unfractured; calcium carbonate cement.

-5" hard bed; unfractured; calcium carbonate cement.

-5" hard bed; unfractured; calcium carbonate cement.

-yellowish brown.

-12" moderately cemented zone.
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Weak

Moderate

Strong

Criteria

CEMENTATION

Description

pressure.

Will not crumble or break with finger 

finger pressure.

Crumbles or breaks with considerable 

little finger pressure.

Crumbles or breaks with handling or 

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Strength (tsf)

Compressive

Unconfined

Measurement (tsf)

Penetrometer

Pocket

Measurement (tsf)

Torvane

penetrated only with great effort

Readily indented by thumb but 

difficulty

Indented by thumbnail with 

by fist

Easily penetrated several inches 

by thumb

Easily penetrated several inches 

thumb with moderate effort

Penetrated several inches by 

Size

Size

S
i
z
e

S
i
z
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

plastic limit.

The thread can barely be rolled and the lump cannot be formed when drier than the 

when drier than the plastic limit.

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

The thread is easy to roll and not much time is required to reach the plastic limit. 

without crumbling when drier than the plastic limit.

can be rerolled several times after reaching the plastic limit. The lump can be formed 

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

1"

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary percussion boring (air)

Rotary drilled boring 

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand Auger

Hand driven (1-inch soil tube)

Note: Size in inches.

Symbol Description

P

R 

A 

D

R

CPT

HA

HD 

O

Type

Hole

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev
Terminated at Elev

drop or as noted)

hammer with a 12"

(Using 28 lb hand 

Blows per 12"

cone, or as noted)

hammer and a 2.2"

MB 156 percussion

(using a Stanley

seconds per 12"

Driving rate in

(inches)

Size of Sampler 

Tip Bearing (Tsf)

FILE => RW301L-z-ltb11.dgn
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MATERIALS AND GEOTECHNICAL SERVICES

11-2T1821

RETAINING WALL NO. 301L
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very Dense

Dense

Medium Dense

Loose

Very loose

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

touch

Absence of moisture, dusty, dry to the 

below water table

Visible free water, usually soil is 

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

   > 50

31 - 50

11 - 30

5 - 10

0 - 4

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"

24 2611-4-11

57E0111

8-11-11

           4.7/5.6 650

06-25-12

603

12-31-13



IGNEOUS ROCK

LEGEND OF ROCK MATERIALS

SEDIMENTARY ROCK

METAMORPHIC ROCK

WEATHERING DESCRIPTORS FOR INTACT ROCK

Diagnostic features

Texture and Solutioning

Body of Rock Texture Solutioning

Preserved.

No solutioning.No change.

Decomposed

Fresh

Description
and/or oxidation

Chemical Weathering-Discoloration

minerals usually complete.

leaching of soluble

structure may be preserved;

or complete remnant rock

Resembles a soil, partial

(disaggregated).

of grain boundaries

Complete separation

mostly leached.

erals may be

Soluble min-

preserved.

Generally

boundaries visible.

Partial separation of

argillation).

dration,

tion (hy-

disintegra-

chemical

altered by

Texture

complete.

erals may be

soluble min-

Leaching of 

may be noted.

ble minerals

of some solu-

Minor leaching

intact (tight).

No visible separation,

(tight).

No separation, intact

or oxidation.

No discoloration

sediments

and some coarse-grained

primarily for granitics

tions (disaggregation)

Grain boundary condi-

Mechanical Weathering-

oxidized.

No discoloration, not 

are dull.

some feldspar crystals

tance from, fractures;

face of, or short dis-

tion is limited to sur-

Discoloration or oxida-

crystals are "cloudy."

"rusty," feldspar 

out; Fe-Mg minerals are

tures usually through-

tion extends from frac-

Discoloration or oxida-

altered to clay.

minerals are completely

all feldspars and Fe-Mg

quartz may be unaltered;

tant minerals such as

throughout, but resis-

Discolored or oxidized

Surfaces

Fracture 

General Characteristics

rocks are struck. 

Hammer rings when crystalline 

rock not weakened. 

rocks are struck. Body of 

Hammer rings when crystalline 

is slightly weakened. 

rock is struck. Body of rock 

Hammer does not ring when 

significantly weakened.

tures, or veinlets. Rock is 

incipient or hairline frac-

planes of weakness such as 

blow without reference to 

pressure or by light hammer 

with moderate to heavy manual 

hammer, usually can be broken 

Dull sound when struck with 

"stringers" or "dikes."

quartz may be present as 

Resistant minerals such as 

Can be granulated by hand.

Weathered

Slightly

Weathered

Moderately

Weathered

Intensely

surfaces.

oxidation of most 

discoloration or 

Minor to complete 

oxidized.

are discolored or

All fracture surfaces 

friable.

oxidized, surfaces 

are discolored or 

All fracture surfaces 

disaggregated.

conditions granitics are

is friable; in semiarid 

Partial separation, rock 

boundary conditions.

aggregation, see grain 

produces in-situ dis-

or chemical alteration 

to clay to some extent; 

minerals are altered

feldspars and Fe-Mg

dation throughout; all

Discoloration or oxi-

FRACTURE DENSITY

Observed Fracture Density

Unfractured

Very slightly fractured

Slightly fractured

Moderately fractured

Intensely fractured

Very intensely fractured

Lengths greater than 3 feet.

No fractures.

Mostly chips and fragments with a few scattered short core lengths.

Description

greater than 3 feet.

Lengths from 1 to 3 feet with few lengths less than 1 foot or

descriptors may be combined.

exposure, or where characteristics are "in between" the descriptor definitions. Only two adjacent 

distribution of both fracture density characteristics is present over a significant interval or 

Combination descriptors (such as "Very intensely to intensely fractured") are used where equal 

ROCK HARDNESS

Criteria

Very Soft

Soft

Hard

Very Hard

Description

PERCENT CORE RECOVERY (REC) & ROCK QUALITY DESIGNATION (RQD)

x 100%REC =

RQD = x 100%

>

Top Hole El.

l
o
c
a
t
i
o
n

B
o
r
i
n
g
 

Hole I.D.

RQD=50%

REC=100%

RQD=80%

REC=100%

RQD=0%

REC=88%

Boring Date

End drilled interval

Begin drilled interval

Begin drilled interval

End drilled interval

Begin drilled interval

End drilled interval

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

pressure). Heavy hammer blows required to break specimen.

Specimen can be scratched with a pocket knife or sharp pick with difficulty (heavy 

pressure, can be scratched with fingernail. Breaks with light to moderate manual pressure.

Specimen can be grooved or gouged easily by a pocket knife or sharp pick with light 

Extremely Hard

Moderately Soft

Moderately Hard

repeated heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick; can only be chipped with 

heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick. Breaks with repeated 

pocket knife. Breaks with light manual pressure.

Specimen can be readily indented, grooved or gouged with fingernail, or carved with a 

Term

Strong

Weak

Very Weak

Very Strong 

> 30,000

14,500 - 30,000

7,000 - 14,500

3,500 - 7,000

700 - 3,500

150 - 700

< 150

RELATIVE STRENGTH OF INTACT ROCK

Uniaxial Compressive Strength (PSI)

Extremely Strong

Medium Strong

Extremely Weak

Description Thickness / Spacing

Massive Greater than 10 ft

3 to 10 ft

1 to 3 ft

Moderately bedded

Very thinly bedded

Laminated 

Very thickly bedded

BEDDING SPACING

"intensely weathered to decomposed."

significant, identifiable zones can be delineated. Only two adjacent descriptors may be combined. "Very intensely weathered" is the combination descriptor for 

significant intervals or where characteristics present are "in between" the diagnostic feature. However, combination descriptors should not be used where 

Combination descriptors (such as "slightly weathered to fresh") are permissible where equal distribution of both weathering characteristics is present over 

Thickly bedded

Thinly bedded

Lengths mostly in 4" to 1 foot range with most lengths about 8"

Length of intact core pieces   4"

or heavy pressure. Breaks with light hammer blow or heavy manual pressure.

Specimen can be grooved 1/6" deep with a pocket knife or sharp pick with moderate 

3-5/8" to 1 ft

1-1/4" to 3-5/8"

3/8" to 1-1/4"

Less than 3/8"

intervals with lengths less than 4"

Lengths average from 1 to 4" with scattered fragmented

Total length of core run (inches)

Total length of core run (inches)

Length of the recovered core pieces (inches)
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pressure. Core breaks with moderate hammer blows.

Specimen can be scratched with pocket knife or sharp pick with light or moderate 
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11

Folsom, CA 95630 (916) 858-0642

2365 Iron Point Rd, Suite 200

Dokken Engineering

FACTORDESIGN

LOAD & RESISTANCE

SD 805

5.1

1-31-11

C. Houghton M. Hancock

4-26-11

2762

8-5-11

San Diego, CA 92101

401 B St, Suite 800

SANDAG

57E0112 RETAINING WALL NO. 301R

GENERAL PLAN

11-4-11

M. Hancock

M. Hancock R. Burns

R. BurnsM. Hancock

11-18-11

12-31-13

2-10-12

R. Burns

1211

12’10’ 6’

B0-3

3-4

296.42’

 

14’16’

TOP OF SW

Sta 300+65.62

181.14’ Rt "A1"

Sta 301+03.87

151.04’ Rt "A1"

Sta 303+35.49

160.31’ Rt "A1"

"A1" LINE
301300 302 303

292.00’

298.75’

288.50’
291.00’ 294.08’

298.50’

N17°43’54"W

N15°26’28"W

"RW 301R" LOL

LENGTH

DESIGN H 14’

R/W

SPACING

FOOTING STEP

5 RETAINING WALL TYPE 1SW (MOD)

RETAINING WALL DETAILS NO. 1

RETAINING WALL DETAILS NO. 2

ABBREVIATIONS (SHEET 1 OF 2)

ABBREVIATIONS (SHEET 2 OF 2)

LINES AND SYMBOLS (SHEET 1 OF 3)

LINES AND SYMBOLS (SHEET 2 OF 3)

LINES AND SYMBOLS (SHEET 3 OF 3)A10E

295.75’

N55°55’12"W

10’

49’-4"49’-4"

49’-4"49’-4"

57’-11�"

6’

16’-0"8
’
-

0
"

16’-0"

16’-0"16’-0"8
’
-

0
"

49’-4"49’-4"48’-0"

SPACING

PILASTER

FGOG

42’-4�"

B15-3

SOUND WALL MASONRY DETAILS

SOUND WALL MASONRY BLOCK ON PILE CAP DETAILS (1)

B15-4 SOUND WALL MASONRY BLOCK ON PILE CAP DETAILS (2)

49’-11�"

57’-11�"

DEVELOPED MIRROR ELEVATION

INDEX TO PLANS

PLAN

STANDARD PLANS DATED 2010

SOUND WALL 303R

NOTES:

SPACING

40’-0" 98’-8"55’-3�"

CC

EE

DD

B

B

A

A

6 LOG OF TEST BORINGS 1 OF 5

7 LOG OF TEST BORINGS 2 OF 5

8 LOG OF TEST BORINGS 3 OF 5

9 LOG OF TEST BORINGS 4 OF 5

10 LOG OF TEST BORINGS 5 OF 5

3.

2.

1.

= 306.6’

TOP OF RW

41’-5�"

41’-5�"

42’-4�"

42’-4�"

41’-5�"

TCE

RETAINING WALL TYPE 1SW (Mod), TOTAL LENGTH = 280’-5 �" MEASURED ALONG RW 301R LOL

EXPANSION Jt

DATUM Elev = 260.00’

FOOTING STEP, Typ

STA 10+48.64

ANGLE Pt RW 301R

Sta 10+00.00

BEGIN RW 301R

Sta 12+80.86

END RW 301R

footing elevation

Denotes bottom of

LEGEND:

MASONRY DETAILS" sheet.

For "SECTION E-E", see "SOUND WALL

RETAINING WALL DETAILS NO. 2" sheet.

For Sections "C-C" and "D-D", see "

WALL DETAILS NO. 1" sheet.

For sections "A-A" and "B-B", see "RETAINING

4-26-12

4-26-12

Norbert Gee

5-4-12

 
 
              RETAINING WALL 301R   #57E0112
 
                        QUANTITIES
 
STRUCTURE EXCAVATION (RETAINING WALL)              880  CY
STRUCTURE BACKFILL (RETAINING WALL)                970  CY
STRUCTURAL CONCRETE, RETAINING WALL                350  CY
ARCHITECTURAL TREATMENT (ASHLAR TILE TEXTURE)    3,030  SQFT
MASONRY BLOCK WALL                               2,880  SQFT
BAR REINFORCING STEEL (RETAINING WALL)          28,100  LB
 

(SEE SHEET C-75)

6-5-12

4.7/5.6     650

06-25-12

606
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C. Tornaci
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2762
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401 B St, Suite 800

SANDAG

57E0112 RETAINING WALL NO. 301R

11-4-11

R. Burns

11-18-11 2-10-12

R. Burns

�" = 1’-0"

FG

1
’
-

0
"

R/W

17’-0" min

2

ASHLAR TILE TEXTURE

1’-4"

1’-0"

1:1

8"

PILASTER

�" = 1’-0"

CL SOUND WALL

8" CL SOUND WALL

�" = 1’-0"

TEXTURE

TILE

ASHLAR

(MASONRY)

SOUND WALL

FOOTING

FG

PILASTER

OF WALL

FG = TOP

MORTAR CAP

TOP OF SOUNDWALL

TOP OF RETAINING WALL

MORTAR CAP

OG = FG

2�" max

5’-10" min

FOOTING EASEMENT

9
"

4"

SECTION B-BSECTION A-A
PARTIAL ELEVATION - ARCHITECTURAL TREATMENT

HIGHWAY FACERESIDENTIAL FACE

RETAINING WALL DETAILS NO. 1

 

2’-0" 2’-0"

"RW 301R" LOL

"RW 301R" LOL

L PILASTERC

IRRIGATION LINE

TCE

Typ

FLATTER,

2:1 OR

TYPE 1SW (Mod)

RETAINING WALL

DETAILS" SHEET.

SEE "SOUND WALL MASONRY

SOUND WALL (MASONRY),

NO. 2" SHEET.

"RETAINING WALL DETAILS

SEE "DRAINAGE DETAIL" ON

GEOCOMPOSITE DRAIN, Typ.

1
0
’
-

0
"
 

M
a

x

1
0
’
-

0
"
 

M
a

x

4-26-12

4-26-12

(For details not shown, see "SECTION A-A")
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5-4-12
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FILTER FABRIC

TPB
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0
"

4
"

4"

1’-0"

4
"

DRAIN

GEOCOMPOSITE 

PIPE (SLOTTED)

3" PLASTIC

(MINOR CONCRETE)

DRAINAGE PAD
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R. Burns
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R. Burns

3

2" = 1’-0"

2" = 1’-0"

4" = 1’-0"

2" = 1’-0"

WALL @ TOP OF WALL

HIGHWAY FACE TOP OF RETAINING

�"�"

�
"

�"

�
"

�"

�"

�
"

1
�

"

�"

1
�

"

�"�"

LARGE STRIATED TEXTURE DETAIL

SECTION G-G

SECTION F-F

SECTION E-E

RETAINING WALL DETAILS NO. 2

2" = 1’-0"

ASHLAR TILE TEXTURE DETAIL

1
’
-

9
"

2
’
-

3
"

1’-9"2’-3"

3
’
-

0
"

1
’
-

0
"

4
’
-

0
"

4’-0"

1’-0" 3’-0"

FE

G

E F

G

�" = 1’-0"

SECTION C-C

#5    @ 15

4’-0"

1
’
-
0
"

"RW 301R" LOL

= "RW 301R" LOL

FACE OF RETAINING WALL

= "RW 301R" LOL

FACE OF RETAINING WALL

= "RW 301R" LOL

FACE OF RETAINING WALL

�" = 1’-0"

SECTION D-D

1
’
-
0
"

1
’-

0
"

2
’-

0
"

2’-0"

"RW 301R" LOL

"RW 301R" LOL

#5      @ 15

min

1’-0"

NO SCALE

DRAINAGE DETAIL

TYPICAL RETAINING WALL Reinf

#5 Tot 4 EXTEND 1’-0" INTO FOOTING

Reinf PAST INTERSECTION

EXTEND RETAINING WALL

TYPICAL RETAINING WALL Reinf

�" Min

�" Max �" RELIEF

1’-0" INTO FOOTING

#5 Tot 5, EXTEND

1:4 SLOPE, Typ

4-26-12

4-26-12

TEXTURE" DETAIL

Typ, SEE "LARGE STRIATED

LARGE STRIATED TEXTURE,

Norbert Gee

5-4-12

4.7/5.6 650

06-25-12

12-31-13
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NOTES:

�" Clr

ENCLOSE PORTION OF #6 BAR

EXPANDED POLYSTYRENE THUS :

IN �" MINIMUM THICKNESS OF

�" Min

6"

4
"

DETAIL A
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11-4-11

R. Burns

11-18-11 2-10-12

R. Burns

TOP OF RW

4

CAP BLOCKS

�" = 1’-0"

Block A -

Block B -

Block C -

Block D -

Block E -

Cap Block -

Block will project 1" on both sides of wall.

10" x 8" x 8" smooth face all exposed sides.

8" x 8" x 8" split face all exposed sides.

Block will project 1" on both sides of wall.

10" x 4" x 16" split face all exposed sides.

8" x 8" x 16" split face all exposed sides.

except where face meets field wall.

16" x 8" x 16" split face all exposed sides

CAP BLOCKS BLOCK E

NO SCALE

MORTAR CAP

 

3.

2.

1.

10" x 4" x 16" precision block for pilaster.

1" = 1’-0"

SECTION F-F

PART ELEVATION

MASONRY BLOCK PATTERN

PART PLAN

SOUND WALL MASONRY DETAILS

FF

5’-4"

CL PILASTER

"RW 301R" LOL

B0-3

3-4

1" = 1’-0"

SECTION E-E

"RW 301R" LOL

"RW 301R" LOL

33 psf 

f’c = 3.6 ksi

Plans B15-3 and B15-4.

For details not shown, see Standard

All pilasters shall be plumb.

match the core size for 8" wide blocks.

Core size for 10" wide block shall

SEE "DETAIL A"

EXPANSION JOINT

RETAINING WALL

0.57 Dead load

and the Bridge Design Specifications.

Uniform Building Code, 1997 Edition 

DESIGN

DESIGN WIND LOAD

REINFORCED CONCRETE

REGULAR STRENGTH HIGH STRENGTH

CONCRETE MASONRY

DESIGN SEISMIC LOAD

fb  = 495 psi

fs  = 24,000 psi

n   = 25.8

fb  = 660 psi

fs  = 24,000 psi

n   = 19.3

fb  = 830 psi

fs  = 24,000 psi

n   = 15.5

fy  = 60 ksi

f’m = 1500 psi f’m = 2000 psi f’m = 2500 psi

DESIGN NOTES:

FILLER

Exp Jt

SNUG FIT.

RECESS. SIZE FOR

PLACED IN SASH BLOCK

CONT Exp jt FILLER

#6 x 1’-6" GALVANIZED

A  BARS @ 8 Max

LEGEND:

4-26-12

4-26-12

EACH ADJACENT BOND BEAM.

#5     COINCIDENT WITH

Norbert Gee

5-4-12

4.7/5.6 650

06-25-12

12-31-13
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Folsom, CA 95630 (916) 858-0642

2365 Iron Point Rd, Suite 200

Dokken Engineering

11 SD 805

C. Tornaci

5.1

M. Hancock

C. Houghton

4-26-11 108-5-11

2762

San Diego, CA 92101

401 B St, Suite 800

SANDAG

57E0112 RETAINING WALL NO. 301R

11-4-11

R. Burns

11-18-11 2-10-12

R. Burns

X

Y

X

W/4

F

C

DETAIL B

BE DETERMINED BY THE ENGINEER

VALUES FOR OFFSETTING FORMS TO

NO SCALE

WALL OFFSET

DETAIL A

NO SCALE NO SCALE

SPREAD FOOTING SECTION

NO SCALE

HOOKS

135°

LAYOUT LINE

VERTICAL

SPACING

SPACINGSPACING�

#5    @ 16

SEE "DETAIL A"

C  BAR

BATTER BACKFACE

A

#5 @ 30

#5 @ 15

N
O

T
E
 
4

KEY SHAPE

OPTIONAL

#5 @ 12

W

B

R=9"

YR=9"

1’-4"

TREATMENT

ARCHITECTURAL

#5 @ 16

S
O

U
N

D
 

W
A

L
L

DESIGN H

W

C

BATTER

X

Y

X

Y

B

8’

8’-0"

2’-9"

5’-3"

1’-3"

Cont

Cont

8’-9"

3’-0"

5’-9"

1’-3"

Cont

Cont

#5 @

10’

#6 @ 9

9’-9"

3’-3"

6’-6"

1’-6"

Cont

Cont

#5 @ 9

12’

Cont

8’-0"

10’-9"

3’-6"

7’-3"

2’-0"

Cont

#6 @ 9

14’

Cont

6’-6"

12’-0"

4’-0"

8’-0"

2’-3"

Cont

#6 @ 9

16’

Cont

7’-6"

11’-6"

@#6

#5 @ 9

#5 @ 12

Cont

12

18

F SPREAD FOOTING

#6

#6 @1 **8 **#8 @18

6’

7’-9"

2’-9"

5’-0"

1’-3"

Cont

Cont

#5 @12

#5 @ 12

@ #7@181 **8 * **#8 @18

TABLE OF REINFORCING STEEL DIMENSIONS AND DATA

RWLOL

OF WALL =

FRONT FACE

�:12 �:12�:12 �:12�:12 �:12

*

#7 @1 **8

   :

q  :

q’ :

B’ :

EXT:

STR:

SER:

SYMBOLS:

o

o

6.8 7.4 1.1 10.6 1.2 1.4

STR I: B’(ft), q  (ksf)

SER I: B’ (ft), q’  (ksf)

STR III: B’(ft), q  (ksf)

STR V: B’(ft), q  (ksf)

EXT I: B’(ft), q  (ksf)

11.50.9 9.48.60.70.5

7.0 7.8 2.4 10.1 2.6 2.911.51.2 8.98.31.00.8

7.6 7.7 1.9 10.3 2.0 2.311.41.6 8.98.21.31.0

7.4 7.8 2.2 10.3 2.4 2.711.72.0 9.28.30.90.8

6.2 5.9 2.5 5.6 3.0 3.95.61.9 5.25.51.31.0o

o

o

o

o

2
’
-
0
"

MORTAR CAP

Const jt

      Plan B3-5 was used.

Note: Load Case 1 of the 2010 Standard

1’-0" 1’-3" 1’-6" 2’-0"K - -

K

kk

DESIGN:

EQE:   Mononabe-okabe Method

LS:    240 psf surcharge on level ground surface

WS:    33 psf on soundwall

4th Edition with California Amendments

AASHTO LRFD Bridge Design Specification,

K   = 0.0

K   = 0.3

v

h

Soil: 0 = 34°   = 120 pcf

RETAINING WALL TYPE 1SW (MOD)

 

NOTE:
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Cont = Continuous.

Alternate  a  &  b  bars are shown in "Detail B".

a  &  b  bars are bundled together.

b  &  c  bars are spliced together.

                     fy  = 60 ksi

Reinforced Concrete, f’c = 3.6 ksi

Load Combinations and Limit States

Extreme I

Strength V

Strength III

Strength I

Service II

Service I

Where:

b

b

b

b

WS:

EQD:

EQE:

LS:

EH:

EV:

DC:

a:

Q:

Wind Load on Soundwall and Barrier

Soil Intertia ignored for stem design

Soil and Structure Components Inertia.

Seismic Earth Pressure

Live Load Surcharge

Horizontal Earth Fill Pressure

Vertical Earth Fill Pressure

Dead Load of Structure Components

1.35 or 1.00, Which ever Controls Design

1.25 or 0.90, Which ever Controls Design

Force effects

Q=1.OODC+1.00EV+1.00EH+1.00EQD+1.00EQE

Q=aDC+ EV+1.50EH+1.35LS+0.40WS

Q=aDC+ EV+1.50EH+1.40WS

Q=aDC+ EV+1.50EH+1.75LS

Q=1.OODC+1.00EV+1.00EH+1.00WS

Q=1.OODC+1.00EV+1.00EH+1.00LS+0.30WS

color "Mesa Buff".

Color shall conform to Davis

with integrally colored concrete.

Retaining wall to be constructed

B15-3

DESIGN DATA (RETAINING WALL)

STEM HEIGHT

PER 10’ OF WALL

A  OFFSET =  �"

a BARS

b BARS

DETAILS" SHEET.

WALL MASONRY

SEE "SOUND

SOUND WALL Reinf,

Tot 9
#5 Cont

d  BAR

a  BAR

b  BAR

#5 Tot 4

3
"
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GENERAL NOTES:
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M
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x

4-26-12

4-26-12

2 bar bundle

gross uniform bearing stress (ksf)

net bearing stress (ksf)

effective footing width (ft)

extreme event limit state

strength limit state

service limit state

d  BARS

c  BARS

b  BARS

a  BARS

Norbert Gee

5-4-12

5. Placement of reinforcements:

 

   bottom thickness of the stem.

4. Limit of no splicing rebars = 3 times the

 

3. Footing cover, 1’-6" minimum.

 

2. For details not shown and drainage notes, see SHEET C-75.

 

   or texture, see details elsewhere in project plans.

1. For sound wall and retaining wall architectural finish

6-5-12

4.7/5.6 650

06-25-12

12-31-13
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-dense; yellowish gray.

-light gray.

Asphalt concrete (4") and aggregate base (7").4"

-6" hard bed; unfractured; calcium carbonate cement.

-5" hard bed; few shell fragments; calcium carbonate cement.

-3" hard bed; unfractured; calcium carbonate cement.

-1" hard bed; unfractured; calcium carbonate cement.

-1.2’ hard bed; unfractured; calcium carbonate cement.

-(very dense).

 cement.

-2" moderately hard bed; unfractured; calcium carbonate

moderately hard to very hard beds; (Well-graded SAND (SW); very dense; moist; weak cementation).

SEDIMENTARY ROCK (SANDSTONE); fine to coarse grained; massive; yellowish brown; slightly weathered; very soft; poorly-indurated; with scattered 

-(Well-graded SAND with GRAVEL (SW); very dense; little coarse GRAVEL, rounded).

-(Poorly-graded SAND (SP); very dense; fine and medium SAND; trace coarse, rounded GRAVEL).

-2" hard bed; unfractured; few shell fragments; calcium carbonate cement.

GRAVEL (SP); very dense; moist; fine SAND; little fine and coarse GRAVEL; subangular to rounded; weak cementation).

SEDIMENTARY ROCK (SANDSTONE); fine-grained; massive; reddish brown; slightly weathered; very soft; poorly-indurated; (Poorly-graded SAND with 

57E0112

R-10-002

4"

RQD=N/A

REC=100%

RQD=N/A

REC=57%

ERi = 93% 

307.5’

R-10-002

300

310

290

280

270

260

250

240

230

220

210

200

190
01-05-10

Terminated at Elev 112.3’

RQD=N/A

REC=93%

RQD=N/A

REC=72%

RQD=N/A

REC=16%

34 1.4

RQD=N/A

REC=100%

46 1.4

REF 1.4

RQD=N/A

REC=100%

40 1.4

RQD=N/A

REC=43%

52 1.4

30 1.4

29 1.4
RQD=N/A

REC=37%

RQD=N/A

REC=100%

REF 1.4

RQD=10%

REC=100%

62 1.4

REF 1.4
RQD=N/A

REC=100%

RQD=8%

REC=79%

41 1.4

REF 1.4

41 1.4

55 1.4

56 1.4

43 1.4

50 1.4

52 1.4

78/8" 1.4

71 1.4

RQD=0%

REC=96%

RQD=N/A

REC=91%

RQD=N/A

REC=100%

RQD=N/A

REC=86%

RQD=0%

REC=100%

RQD=N/A

REC=94%

RQD=N/A

REC=71%

RQD=N/A

REC=100%

RQD=32%

REC=92%

RQD=0%

REC=94%

298+00

60/6" 1.4

48 1.4

299+00

300

290

280

270

260

250

240

230

220

210

200

190

300+00

NOTES:

3. Plan sheets provided by Design, show that "A1" Line = "DAR" Line.

   RQD was not calculated.

   encountered within the drill interval was not sound rock, therefore 

2. RQD designated with "NA" (not applicable) indicates that the rock 

   investigation.

1. Ground water was not encountered during the 2010 subsurface 

PROFILE

Vert:  1" = 10’

Horiz: 1" = 10’

TO SAN DIEGO

R-10-015

4"1

R-10-011

4"300+00

"DAR" LINE

9

STA 298+07.40 "DAR" LINE =

STA 20+26.22 "PL" LINE

"
P

L
"
 
L
i
n
e 2
1

+
0
0

8

2
0

+
0
0

"A1" LINE

7

N17?43’54"W

TO SAN YSIDRO

6

NAD83 (Horizontal)

NAVD 1988 (Vertical)

Elevation: 300.93 feet

"DAR" Line/"A1" Line.

at Station 298+46.0, Right 60 feet of 

north side of E. Palomar St. OC bridge, 

BM 805-5.00, Brass disk in sidewalk on 
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-light olive gray and yellowish gray; (no GRAVEL).

-(very dense).

-6" hard bed; unfractured.

-6" hard bed; unfractured.

-10" hard bed; unfractured.

-3" hard bed; unfractured.

-4" hard bed; unfractured.

-2" hard bed; unfractured.

-7" hard bed; unfractured.

-5" hard bed; unfractured.

-light olive gray and yellowish gray.

-4" hard bed; unfractured.

-8" hard bed; fracture spacing up to 2".

coarse GRAVEL; fine SAND).

(Poorly-graded SAND (SP); dense; moist; few fine to 

very soft; poorly-indurated with scattered hard beds; 

bedded to massive; light olive brown; slightly weathered; 

SEDIMENTARY ROCK (SANDSTONE); fine-grained; thickly 

very dense; moist; fine SAND).

indurated with scattered hard beds; (Poorly-graded SAND (SP); 

massive; yellowish gray; slightly weathered; very soft; poorly-

SEDIMENTARY ROCK (SANDSTONE); fine-grained; thickly bedded to 

-(dense).

-(very dense).

-2.5" hard bed; unfractured.

-greenish gray and yellowish gray.

-3" hard bed; unfractured.

-6" hard bed; unfractured.

-4" hard bed; unfractured.

-2" hard bed; unfractured.

-4" hard bed; unfractured.

-light olive brown and light gray.

-6" hard bed; unfractured.

little fine and coarse GRAVEL; fine and medium SAND.

CLAYEY SAND  with GRAVEL (SC); moderate brown; moist; 

-8" hard bed; unfractured.

-8" hard bed; unfractured.

-8" hard bed; unfractured.

-7" hard bed; unfractured.

-7" hard bed; unfractured.
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11   SD  

F. Nguyen, I.G-Remmen

RETAINING WALL 301R

2 OF 5S. Wei B. Gutierrez

7 10

41 1.4

273.6’

Terminated at Elev 152.1’

02-03-10

55 1.4

106/4" 1.4

60 1.4

62 1.4

58 1.4

50/2" 1.4

REF 1.4

67 1.4

46 1.4

43 1.4

44 1.4

25/6" 1.4

41 1.4

48 1.4

53 1.4

46 1.4

RQD=N/A

REC=50%

29 1.4

28 1.4

30 1.4

86 1.4

REF 1.4

67 1.4

44 1.4

RQD=N/A

REC=100%

RQD=N/A

REC=100%

RQD=N/A

REC=89%

RQD=N/A

REC=91%

RQD=11%

REC=100%

RQD=N/A

REC=100%

RQD=14%

REC=100%

RQD=24%

REC=100%

RQD=0%

REC=91%

RQD=9%

REC=100%

RQD=0%

REC=94%

RQD=17%

REC=94%

RQD=11%

REC=65%

RQD=N/A

REC=91%

RQD=N/A

REC=91%

RQD=10%

REC=66%

RQD=11%

REC=100%

RQD=0%

REC=100%

RQD=N/A

REC=86%

RQD=N/A

REC=100%

RQD=N/A

REC=100%

RQD=N/A

REC=100%

R-10-011

4"

ERi = 97% 

RQD=0%

REC=0%

270

260

250

240

230

220

210

200

190

180

170

160

150
PROFILE

Vert:  1" = 10’

Horiz: 1" = 10’

300+50 301+00 302+00 303+00

R-10-015

276.8’

Terminated at Elev 180.3’

02-10-10

RQD=N/A

REC=78%

37 1.4

39 1.4

28 1.4

38 1.4

35 1.4

36 1.4

39 1.4

REF 1.4

44 1.4

REF 1.4

57 1.4

68 1.4

38 1.4

54 1.4

39 1.4

50 1.4

57 1.4

57 1.4

RQD=N/A

REC=86%

RQD=N/A

REC=57%

RQD=N/A

REC=94%

RQD=N/A

REC=100%

RQD=N/A

REC=80%

RQD=14%

REC=94%

RQD=10%

REC=100%

RQD=8%

REC=100%

RQD=N/A

REC=100%

RQD=14%

REC=100%

RQD=N/A

REC=80%

RQD=N/A

REC=57%

RQD=N/A

REC=57%

RQD=40%

REC=100%

RQD=34%

REC=100%

4"

ERi = 97% 

RQD=0%

REC=80%

RQD=0%

REC=94%

21/6"; 50/5" 1.4

RQD=20%

REC=100%

270

260

250

240

230

220

210

200

190

180

170

160

150

"LOG OF TEST BORINGS 1 OF 5"

FOR PLAN VIEW, SEE
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Weak

Moderate

Strong

Criteria

CEMENTATION

Description

pressure.

Will not crumble or break with finger 

finger pressure.

Crumbles or breaks with considerable 

little finger pressure.

Crumbles or breaks with handling or 

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Strength (tsf)

Compressive

Unconfined

Measurement (tsf)

Penetrometer

Pocket

Measurement (tsf)

Torvane

penetrated only with great effort

Readily indented by thumb but 

difficulty

Indented by thumbnail with 

by fist

Easily penetrated several inches 

by thumb

Easily penetrated several inches 

thumb with moderate effort

Penetrated several inches by 

Size

Size

S
i
z
e

S
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PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

plastic limit.

The thread can barely be rolled and the lump cannot be formed when drier than the 

when drier than the plastic limit.

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

The thread is easy to roll and not much time is required to reach the plastic limit. 

without crumbling when drier than the plastic limit.

can be rerolled several times after reaching the plastic limit. The lump can be formed 

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
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n
 

Hole I.D.

1"

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
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n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary percussion boring (air)

Rotary drilled boring 

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand Auger

Hand driven (1-inch soil tube)

Note: Size in inches.

Symbol Description

P

R 

A 

D

R

CPT

HA

HD 

O

Type

Hole

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev
Terminated at Elev

drop or as noted)

hammer with a 12"

(Using 28 lb hand 

Blows per 12"

cone, or as noted)

hammer and a 2.2"

MB 156 percussion

(using a Stanley

seconds per 12"

Driving rate in

(inches)

Size of Sampler 

Tip Bearing (Tsf)
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very Dense

Dense

Medium Dense

Loose

Very loose

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

touch

Absence of moisture, dusty, dry to the 

below water table

Visible free water, usually soil is 

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

   > 50

31 - 50

11 - 30

5 - 10

0 - 4

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"
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IGNEOUS ROCK

LEGEND OF ROCK MATERIALS

SEDIMENTARY ROCK

METAMORPHIC ROCK

WEATHERING DESCRIPTORS FOR INTACT ROCK

Diagnostic features

Texture and Solutioning

Body of Rock Texture Solutioning

Preserved.

No solutioning.No change.

Decomposed

Fresh

Description
and/or oxidation

Chemical Weathering-Discoloration

minerals usually complete.

leaching of soluble

structure may be preserved;

or complete remnant rock

Resembles a soil, partial

(disaggregated).

of grain boundaries

Complete separation

mostly leached.

erals may be

Soluble min-

preserved.

Generally

boundaries visible.

Partial separation of

argillation).

dration,

tion (hy-

disintegra-

chemical

altered by

Texture

complete.

erals may be

soluble min-

Leaching of 

may be noted.

ble minerals

of some solu-

Minor leaching

intact (tight).

No visible separation,

(tight).

No separation, intact

or oxidation.

No discoloration

sediments

and some coarse-grained

primarily for granitics

tions (disaggregation)

Grain boundary condi-

Mechanical Weathering-

oxidized.

No discoloration, not 

are dull.

some feldspar crystals

tance from, fractures;

face of, or short dis-

tion is limited to sur-

Discoloration or oxida-

crystals are "cloudy."

"rusty," feldspar 

out; Fe-Mg minerals are

tures usually through-

tion extends from frac-

Discoloration or oxida-

altered to clay.

minerals are completely

all feldspars and Fe-Mg

quartz may be unaltered;

tant minerals such as

throughout, but resis-

Discolored or oxidized

Surfaces

Fracture 

General Characteristics

rocks are struck. 

Hammer rings when crystalline 

rock not weakened. 

rocks are struck. Body of 

Hammer rings when crystalline 

is slightly weakened. 

rock is struck. Body of rock 

Hammer does not ring when 

significantly weakened.

tures, or veinlets. Rock is 

incipient or hairline frac-

planes of weakness such as 

blow without reference to 

pressure or by light hammer 

with moderate to heavy manual 

hammer, usually can be broken 

Dull sound when struck with 

"stringers" or "dikes."

quartz may be present as 

Resistant minerals such as 

Can be granulated by hand.

Weathered

Slightly

Weathered

Moderately

Weathered

Intensely

surfaces.

oxidation of most 

discoloration or 

Minor to complete 

oxidized.

are discolored or

All fracture surfaces 

friable.

oxidized, surfaces 

are discolored or 

All fracture surfaces 

disaggregated.

conditions granitics are

is friable; in semiarid 

Partial separation, rock 

boundary conditions.

aggregation, see grain 

produces in-situ dis-

or chemical alteration 

to clay to some extent; 

minerals are altered

feldspars and Fe-Mg

dation throughout; all

Discoloration or oxi-

FRACTURE DENSITY

Observed Fracture Density

Unfractured

Very slightly fractured

Slightly fractured

Moderately fractured

Intensely fractured

Very intensely fractured

Lengths greater than 3 feet.

No fractures.

Mostly chips and fragments with a few scattered short core lengths.

Description

greater than 3 feet.

Lengths from 1 to 3 feet with few lengths less than 1 foot or

descriptors may be combined.

exposure, or where characteristics are "in between" the descriptor definitions. Only two adjacent 

distribution of both fracture density characteristics is present over a significant interval or 

Combination descriptors (such as "Very intensely to intensely fractured") are used where equal 

ROCK HARDNESS

Criteria

Very Soft

Soft

Hard

Very Hard

Description

PERCENT CORE RECOVERY (REC) & ROCK QUALITY DESIGNATION (RQD)

x 100%REC =

RQD = x 100%

>

Top Hole El.

l
o
c
a
t
i
o
n

B
o
r
i
n
g
 

Hole I.D.

RQD=50%

REC=100%

RQD=80%

REC=100%

RQD=0%

REC=88%

Boring Date

End drilled interval

Begin drilled interval

Begin drilled interval

End drilled interval

Begin drilled interval

End drilled interval

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

pressure). Heavy hammer blows required to break specimen.

Specimen can be scratched with a pocket knife or sharp pick with difficulty (heavy 

pressure, can be scratched with fingernail. Breaks with light to moderate manual pressure.

Specimen can be grooved or gouged easily by a pocket knife or sharp pick with light 

Extremely Hard

Moderately Soft

Moderately Hard

repeated heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick; can only be chipped with 

heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick. Breaks with repeated 

pocket knife. Breaks with light manual pressure.

Specimen can be readily indented, grooved or gouged with fingernail, or carved with a 

Term

Strong

Weak

Very Weak

Very Strong 

> 30,000

14,500 - 30,000

7,000 - 14,500

3,500 - 7,000

700 - 3,500

150 - 700

< 150

RELATIVE STRENGTH OF INTACT ROCK

Uniaxial Compressive Strength (PSI)

Extremely Strong

Medium Strong

Extremely Weak

Description Thickness / Spacing

Massive Greater than 10 ft

3 to 10 ft

1 to 3 ft

Moderately bedded

Very thinly bedded

Laminated 

Very thickly bedded

BEDDING SPACING

"intensely weathered to decomposed."

significant, identifiable zones can be delineated. Only two adjacent descriptors may be combined. "Very intensely weathered" is the combination descriptor for 

significant intervals or where characteristics present are "in between" the diagnostic feature. However, combination descriptors should not be used where 

Combination descriptors (such as "slightly weathered to fresh") are permissible where equal distribution of both weathering characteristics is present over 

Thickly bedded

Thinly bedded

Lengths mostly in 4" to 1 foot range with most lengths about 8"

Length of intact core pieces   4"

or heavy pressure. Breaks with light hammer blow or heavy manual pressure.

Specimen can be grooved 1/6" deep with a pocket knife or sharp pick with moderate 

3-5/8" to 1 ft

1-1/4" to 3-5/8"

3/8" to 1-1/4"

Less than 3/8"

intervals with lengths less than 4"

Lengths average from 1 to 4" with scattered fragmented

Total length of core run (inches)

Total length of core run (inches)

Length of the recovered core pieces (inches)
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pressure. Core breaks with moderate hammer blows.

Specimen can be scratched with pocket knife or sharp pick with light or moderate 
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N17°43’54"W

H = 12’H = 14’H = 16’

FOOTING STEP SPACING

LENGTH

DESIGN HEIGHT

/

310
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HANCOCK
MASON LEE

1 13

11

Folsom, CA 95630 (916) 858-0642

2365 Iron Point Rd, Suite 200

Dokken Engineering

FACTORDESIGN

LOAD & RESISTANCE

SD 805

5.1

1-31-11

C. Houghton

M. Hancock

M. Hancock

M. Hancock

4-26-11 8-5-11

2762

San Diego, CA 92101

401 B St, Suite 800

SANDAG

57E0114

GENERAL PLAN

RETAINING WALL NO. 311R

11-4-11

M. Hancock

R. Burns

R. Burns

11-18-11

12-31-13

2-10-12

R. Burns

1" = 20’

1" = 20’

311 312 313 314 315

10 11 12 13 14

"A1" LINE

RW 311R LOL

74’-6�" 112’-2�"

H = 10’

183’-3�"

TOP OF SOUNDWALL

R/W

STATION 2STATION 1

RETAINING WALL TYPE 1SW (MOD)

5

RETAINING WALL TYPE 1 (MOD)

6

RETAINING WALL DETAILS NO. 3

61’-4"

C

TOP OF RETAINING WALL ELEVATIONS

GENERAL PLAN1

2

3

4

Sheet No. Title

RETAINING WALL DETAILS NO. 1

RETAINING WALL DETAILS NO. 2

typ

301.35’

7

RETAINING WALL DETAILS NO. 4

INDEX TO PLANS

PLAN

RETAINING WALL DETAILS NO. 5

8

RETAINING WALL TYPE 1A (MOD)9

14+15.06

13+65.19

13+15.31

12+65.44

12+15.56

11+65.69

11+15.81

10+65.94

10+17.40

318.30’

317.95’

317.45’

317.07’

316.95’

316.84’

316.73’

316.61’

316.50’

14+17.73

13+67.86

13+17.98

12+68.11

12+18.23

11+68.36

11+18.48

10+68.61

10+18.73

318.30’

317.97’

317.47’

316.99’

316.96’

316.85’

316.73’

316.62’

316.50’

298.89’ 303.35’ 305.60’ 307.26’

298.39’

304.36’
N17°43’54"W

RW 311R LOL

DEVELOPED MIRROR ELEVATION

71’-1"70’-4" 78’-6"

78’-6"

BA

No Scale

DETAIL A

DESIGN HEIGHT

A

C

B

NOTES:

LENGTH

H = 10’

9’-10"

along RW 311R LOL

Total length = 18’-10" measured

Retaining Wall Type 1 (Mod)

H = 16’

9’-0"

74’-6�"

A

TOP OF RETAINING WALL

measured along RW 311R LOL

Total length = 97’-1"

Retaining Wall Type 1A (Mod)

TOP OF WALL

SEE DETAIL A

RETAINING WALL - TOTAL LENGTH = 416’-6" MEASURED ALONG RW 311R LOL

10 LOG OF TEST BORINGS 1 OF 4

11 LOG OF TEST BORINGS 2 OF 4

12 LOG OF TEST BORINGS 3 OF 4

13 LOG OF TEST BORINGS 4 OF 4

1Sta 2Sta

N72°16’06"E

"ROAD PLANS"

18" RCP, SEE

3.

2.

1.

V
A

R
I
E

S

SW303R

RW316R

SW 303R

SW 303R

BEHIND WALL

FG = OG

ABANDONED)

CROSSOVER (TO BE

EXIST IRRIGATION

SEE "ROAD PLANS"

FIBER OPTIC,

SEE "ROAD PLANS"

ELECTRICAL,

SEE "ROAD PLANS"

FIBER OPTIC,

"ROAD PLANS"

24" ACP, SEE

SEE "ROAD PLANS"

FIBER OPTIC,

49’-10�"

TYP PILASTER

SPACING
D

3" 0 utility openingD
B3-6

APPROX FG IN FRONT OF WALL "ROAD PLANS"

18" RCP, SEE

RETAINING WALL TYPE 1SW (Mod) - TOTAL LENGTH = 300’-7" MEASURED ALONG RW 311R LOL

Elev = 316.50’

TYPE 1SW (Mod)

RETAINING WALL

TYPE 1 (Mod)

RETAINING WALL

TypTyp

DATUM Elev = 280.00’

Sta 14+16.50

END TYPE 1SW (Mod)

END RW 311R

Sta 10+18.83

ANGLE Pt RW 311R

BEGIN TYPE 1SW (Mod)

END TYPE 1 (Mod)

Sta 311+37.99

116.00’ Rt "A1"

Sta 311+37.99

134.83’ Rt "A1"

Sta 10+00.00

BEGIN TYPE 1 (Mod)

BEGIN RW 311R

Sta 315+35.66

116.00’ Rt "A1"

"RETAINING WALL DETAILS NO. 3" sheet.

For Standard Plans List, see

"RETAINING WALL DETAILS NO. 5" sheet.

For Sections "B-B" and "C-C", see

WALL DETAILS NO. 1" sheet.

For "SECTION A-A", see "RETAINING
Denotes bottom of footing elevation

LEGEND:

4-26-12

4-26-12

ELEVATIONELEVATION

B

B

C

C

A

Norbert Gee

5-4-12

               RETAINING WALL 311R   #57E0114
 
                        QUANTITIES
 
STRUCTURE EXCAVATION (RETAINING WALL)            1,870  CY
STRUCTURE BACKFILL (RETAINING WALL)              1,000  CY
STRUCTURAL CONCRETE, RETAINING WALL                630  CY
STRUCTURAL CONCRETE, SOUND WALL                    120  CY
ARCHITECTURAL TREATMENT (ASHLAR TILE TEXTURE)    7,100  SQFT
ARCHITECTURAL TREATMENT (LOUVER TEXTURE)         5,800  SQFT
BAR REINFORCING STEEL (RETAINING WALL)          63,000  LB

Footing step SEE SHEET C-75.

6-5-12

4.7/5.6 650

06-25-12

616
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4-26-11 131100020051

2762

8-5-11

57E0114 RETAINING WALL NO. 311RM. Hancock

11-4-11

R. Burns

11-18-11

12-31-13

2-10-12

R. Burns

�" = 1’-0"

FG = OG

TREATMENT

ARCHITECTURAL*

�" = 1’-0"

2
’
-

0
"

4
’
-

0
"

FOOTING

L PILASTER CAPC

RETAINING WALL

Exp jt, typ

PILASTER CAP

SOUNDWALL CAP

3
’
-

0
"

1
’
-

6
"

2’-6"2’-6"

1
’
-

6
"

1
�

"

FG

LOUVER TEXTURE

WALL CAP

RETAINING

RESIDENTIAL FACE

HIGHWAY FACE

1" = 1’-0"

5’-0"

1’-6"6"

L PILASTER CAPC

ABOUT L PILASTER CAP)

(DETAILS ARE SYMMETRICAL

C

3
"
3
"
3
"

1
’
-

2
�

"
3
"

15°

4’-0" max

2’-0" min

1

12

TOP OF FOOTING

2

CL PILASTER CAP

RETAINING WALL

TOP OF

LEVEL

RETAINING WALL

TOP OF

B0-3

TOP OF SOUNDWALL

3"

2
’
-

8
"

1�"*

3-4

SECTION A-A

PILASTER CAP PLAN

PILASTER SECTION

AT FACE OF WALL

PART PLAN

RETAINING WALL DETAILS NO. 1

RW 311R LOL

RW 311R LOL

NO SCALE

 

1�"*

�" = 1’-0"

UTILITY OPENING AT PILASTER

6"

9
"

C

FG

#4    @ 18

2" IRRIGATION LINE

L 4" 0 OPENING FOR

FG=OG

1
’
-

0
"

49’-10 �" MEASURED ALONG RW 311R LOL

FG

FG BEYOND

 �" CHAMFER

T
y

p

T
y

p

90° Typ

7" Typ

T
y

p

TYPE 1 (Mod)

RETAINING WALL

 �" CHAMFER, Typ

6
"
 

M
i
n

1�" Typ

T
y

p
T

y
p

SEE "ROAD PANS"

TYPE 60C (Mod 2),

CONCRETE BARRIER

ASHLAR TILE TEXTURE, Typ

SHOWN, TYPE 1A SIMILAR

RETAINING WALL TYPE 1 SW (Mod)

"RETAINING WALL TYPE 1 (MOD)" sheet

(For details not shown, see

AT PILASTER"

SEE "UTILITY OPENING 

4-26-12

4-26-12

Norbert Gee

5-4-12
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�" = 1’-0"

PILASTER CAPSOUNDWALL CAP

LOUVER TEXTURE

FOOTING

PILASTER CAP

1" = 1’-0"

1’-0"

1
�

"

SOUNDWALL

�" = 1’-0"

PILASTER CAP

3

ASHLAR TILE TEXTURE

HIGHWAY FACE

LOUVER TEXTURE DETAIL

PARTIAL ELEVATION - ARCHITECTURAL TREATMENT

RESIDENTIAL FACE

RETAINING WALL DETAILS NO. 2

RETURN WALL

RETAINING WALL CAP

�" = 1’-0"

SECTION H-H

�" = 1’-0"

BEGIN WALL FOOTING DETAIL

SW 303R LOL

R/W SW 303R PILE CAP

RW 311R FOOTING

RW 311R LOL

RW 311R LOL

R/W

1’-0" 2’-0"

SW 303R LOL

1
’
-

9
" 3
’
-

0
"

#5     @ 16

HH

SW 303R

10’-0"

CL 8" 0 UTILITY OPENING
B3-6

OG

5
’
-

6
"

FG = OG FG

1" = 1’-0"

PILASTER CAP ELEVATION

2’-8"

1’-2�"

3"3"3"

 �" POLYSTYRENE �" POLYSTYRENE

S
T

O
P
 
c
 

B
A

R
S

1’-0" INTO FOOTING

#6 Tot 12, EXTEND

WALL Reinf

TYPICAL Ret 

FOR DETAILS.

DETAILS NO. 4" SHEET

SEE "RETAINING WALL

ASHLAR TILE TEXTURE,

Typ

T
y

p

DETAILS NO. 5" SHEET

ON "RETAINING WALL

PILASTER DETAIL"

SEE "RETURN WALL

FOOTING DETAIL"

SEE "BEGIN WALL 

L
I

M
I

T
S
 

O
F
 
I

N
T

E
G

R
A

L
L

Y
 

C
O

L
O

R
E

D
 

C
O

N
C

R
E

T
E

4-26-12

4-26-12

Norbert Gee

5-4-12

4.7/5.6 650

06-25-12

618



TitleSheet No.

A10A

A10C

A10B

A10D

A62B

B0-3 BRIDGE DETAILS

RETAINING WALL DETAILS NO. 2

LIMITS OF PAYMENT FOR EXCAVATION

 AND BACKFILL BRIDGE SURCHARGE AND WALL 

BRIDGE DETAILS
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�" = 1’-0"

2’-5"
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2’-5"
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4

�" = 1’-0"

CONT
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RWLOL

ABBREVIATIONS (SHEET 1 OF 2)

ABBREVIATIONS (SHEET 2 OF 2)

LINES AND SYMBOLS (SHEET 1 OF 3)

LINES AND SYMBOLS (SHEET 2 OF 3)

LINES AND SYMBOLS (SHEET 3 OF 3)A10E

B0-1

B3-6

2’-4"

V
a
r

*

*

7-#5 

SECTION I-I

SECTION D-D

FOOTING CORNER DETAIL

PILASTER TYPICAL SECTION

RETAINING WALL DETAILS NO. 3

STANDARD PLANS DATED 2010

RWLOL

T
O

P
 

&
 

B
O

T
T

O
M

#5 

I

D D

I

FG=OG

#5         Tot 3 @ 12 Max

#5         Tot 3 @ 12 Max

#4 x 5’-0" Tot 8

#4       @ 12, Tot 6

(Mod) Reinf

WALL TYPE 1SW

TYP RETAINING

#5 Tot 23

#5 Tot 23

(Mod) Reinf

WALL TYPE 1

TYP RETAINING

#
9
 

@
 

8
 

T
o
t
 

8

#5   Tot 7

STANDARD PLAN SHEET NO.

DETAIL NO.

width of tapered section of pilaster

Width of stirrup shall vary with

4-26-12

4-26-12

Norbert Gee

5-4-12

6-5-12
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5

2" = 1’-0"

2" = 1’-0"

4" = 1’-0"

2" = 1’-0"

WALL @ TOP OF WALL

HIGHWAY FACE TOP OF RETAINING

�"�"

�
"

�"

�
"

�"

�"

�
"

1
�

"

�"

1:4 SLOPE, TYP

1
�

"

�"�"

LARGE STRIATED TEXTURE DETAIL

SECTION G-G

SECTION F-F

SECTION E-E

RETAINING WALL DETAILS NO. 4

2" = 1’-0"

ASHLAR TILE TEXTURE DETAIL

1
’
-

9
"

2
’
-

3
"

1’-9"2’-3"

3
’
-

0
"

1
’
-

0
"

4
’
-

0
"

4’-0"

1’-0" 3’-0"

FE

G

E F

G

RETAINING WALL

FACE OF 

RETAINING WALL

FACE OF 

RETAINING WALL

FACE OF 

�" Min

�" Max �" RELIEF

4-26-12

4-26-12

TEXTURE" DETAIL

Typ, SEE "LARGE STRIATED

LARGE STRIATED TEXTURE,

Norbert Gee

5-4-12
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6

RETAINING WALL DETAILS NO. 5

No Scale

REINF

SOUNDWALL

1’-0"

2
’
-
0
"

TREATMENT

ARCHITECTURAL
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Alternate  a  &  b  bars are shown in "Detail B".

a  &  b  bars are bundled together.

b  &  c  bars are spliced together.

GENERAL NOTES

L
I

M
I

T
S
 

O
F
 
I

N
T

E
G

R
A

L
L

Y
 

C
O

L
O

R
E

D
 

C
O

N
C

R
E

T
E

color "Mesa Buff".

Color shall conform to Davis

with integrally colored concrete.

and pilaster cap to be constructed

Retaining wall, sound wall, pilaster

4-26-12

4-26-12

2 bar bundle

gross uniform bearing stress (ksf)

net bearing stress (ksf)

effective footing width (ft)

extreme event limit state

strength limit state

service limit state

d  BARS

c  BARS

b  BARS

a  BARS

STEM THICKNESS @ TOP

be determined by the Engineer

Values for offsetting forms to

Norbert Gee

5-4-12
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4. Limit of no splicing rebars = 3 times the bottom thickness of the stem.

 

3. Footing cover, 1’-6" minimum.

 

2. For details not shown and drainage notes, see SHEET C-75.

 

   or texture, see details elsewhere in project plans.
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SER I: B’ (ft), q’  (ksf)

Note: Load Case 1 of the 2010 Standard Plan B3-5 was used.
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1.35 or 1.00, Which ever Controls Design

1.25 or 0.90, Which ever Controls Design

Force effects

WS:

EQD:

EQE:

LS:

EH:

EV:

DC:

a:

Q:

Q=1.OODC+1.00EV+1.00EH+1.00EQE+1.00EQD

Q=aDC+ EV+1.50EH+1.35LS+0.40WS

Q=aDC+ EV+1.50EH+1.40WS

Q=aDC+ EV+1.50EH+1.75LS

Q=1.OODC+1.00EV+1.00EH+1.00WS

Q=1.OODC+1.00EV++1.00EH+1.00LS+0.30WS

color "Mesa Buff".

Color shall conform to Davis

with integrally colored concrete.

Retaining wall to be constructed

0.9

STEM HEIGHT

PER 10’ OF WALL

A  OFFSET =  �"

a BARS

b BARS WALL DETAILS NO. 5" SHEET.

"SECTION C-C" ON "RETAINING

FOR DETAILS NOT SHOWN, SEE

WALL TYPE 1SW (MOD)" SHEET.

SOUNDWALL DETAILS, SEE "RETAINING

SOUNDWALL NOT SHOWN. FOR

SHORT  c

STOP  c

#5 Tot 4

C
l
r

3
"

GENERAL NOTES

3.  For design data, see "RETAINING WALL TYPE 1 SW (MOD)" sheet.

Note: Load Case 1 of the 2010 Standard Plan B3-5 was used.

4-26-12

4-26-12

be determined by the Engineer

Values for offsetting forms to

2 bar bundle

gross uniform bearing stress (ksf)

net bearing stress (ksf)

effective footing width (ft)

extreme event limit state

strength limit state

service limit state

d  BARS

c  BARS

b  BARS

a  BARS

Norbert Gee

5-4-12

5. Placement of reinforcements:

 

4. Limit of no splicing rebars = 3 times the bottom thickness of the stem.

 

3. Footing cover, 1’-6" minimum.

 

2. For details not shown and drainage notes, see SEE SHEET C-75.

 

   or texture, see details elsewhere in project plans.

1. For soundwall and retaining wall architectural finish

1.  For details not shown and drainage notes see SHEET C-75.

6-5-12

4.7/5.6 650

REGISTERED CIVIL ENGINEER

06-25-12

624



12-31-12

No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D
 
P

ROFESSIONA
L

 
E

N
G
I

N
E

E
R

S

T
A
TE OF CALIF

ORNI
A

  Cuong Nguyen  

   C32414  

                

shall not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.

The State of California or its officers or agents

PLAN

1" = 50’

4"

57E0114

805

"A1" LINE

BENCH MARK

NAD83 (Horizontal)

NAVD 1988 (Vertical)

Elevation: 300.93 feet

"DAR" Line/"A1" Line.

at Station 298+46.0, Right 60 feet of 

north side of E. Palomar St. OC bridge, 

BM 805-5.00, Brass disk in sidewalk on 

"DAR" LINE

9 1
2 3 4310+00 315+00

R-10-003

4"

R-10-004

NOTES:

3. Plan sheets provided by Design, show that "A1" Line = "DAR" Line.

   RQD was not calculated.

   encountered within the drill interval was not sound rock, therefore 

2. RQD designated with "NA" (not applicable) indicates that the rock 

   investigation.

1. Ground water was not encountered during the 2010 subsurface 

TO SAN YSIDRO

R-10-004

303.1’

Terminated at Elev 240.8’

01-12-10

ERi = 93% 

300

290

280

270

260

250

240

310

PROFILE

19 1.4

25 1.4

44 1.4

27 1.4

29 1.4

REF 1.4

62 1.4

44 1.4

RQD=N/A

REC=100%
RQD=N/A

REC=67% RQD=11%

REC=13%

RQD=11%

REC=83%

RQD=N/A

REC=100%

RQD=11%

REC=100%

RQD=N/A

REC=100%

RQD=0%

REC=89%

RQD=N/A

REC=77%

RQD=N/A

REC=80%

RQD=N/A

REC=91%

RQD=N/A

REC=94%
4"

R-10-003

313.0’

ERi = 97% 

4"

12 1.4

10 1.4

23 1.4

18 1.4

11 1.4

20 1.4

20 1.4

57 1.4

29 1.4

34 1.4

38 1.4

36 1.4

53 1.4

REF 1.4

Terminated at Elev 242.7’

01-12-10

50/3"-REF 1.4

15/6", >50/2" 1.4

53 1.4

RQD=N/A

REC=100%

RQD=N/A

REC=100%

300

290

280

270

260

250

240

310

RQD=N/A

REC=100%

RQD=N/A

REC=57%

RQD=N/A

REC=86%

RQD=0%

REC=0%

RQD=N/A

REC=86%

RQD=0%

REC=57%

RQD=11%

REC=100%

RQD=0%

REC=100%

RQD=N/A

REC=100%

Vert:  1" = 10’

Horiz: 1" = 40’

310+20 314+20 318+20

-dense.

-medium dense.

and subrounded; (FILL).

and dark gray; dry; fine and medium SAND; little fine and coarse GRAVEL; rounded 

Poorly-graded SAND with SILT and GRAVEL (SP-SM); medium dense; yellowish brown 

fine and medium SAND).

indurated with scattered hard beds; (Poorly-graded SAND (SP); dense; moist; 

moderately brown and yellowish brown; slightly weathered; very soft; poorly-

SEDIMENTARY ROCK (SANDSTONE); fine-grained; very thickly bedded to massive; 

-(very dense).

 fine SAND).

-(Poorly-graded SAND (SP); dense; light medium gray and yellowish brown; moist; 

-(very dense).

-3" hard bed; unfractured.

-5" hard bed; unfractured.

-3" hard bed; unfractured.

SAND; little fine and coarse, subangular to subrounded GRAVEL; (FILL).

Poorly-graded SAND with GRAVEL (SP); reddish brown; dry; mostly fine and coarse 

(SP); medium dense; dry; weak cementation).

very soft; unfractured; poorly-indurated with scattered hard beds; (Poorly-graded SAND 

SEDIMENTARY ROCK (SANDSTONE); fine-grained; massive; yellowish brown; slightly weathered; 

-(Poorly-graded SAND (SP); dense; moist; fine SAND).

-(Well-graded SAND (SW); dense; dry; trace fine and coarse, rounded and subangular GRAVEL).

 coarse GRAVEL).

-(Poorly-graded SAND with GRAVEL (SP); moist; fine and medium SAND; some fine and 

-very dense.

-(Poorly-graded SAND (SP); dense; moist; fine and medium SAND).

 coarse GRAVEL)

-(Poorly-graded SAND with GRAVEL (SP); very dense; moist; medium SAND; little fine and 

-(Poorly-graded SAND (SP); very dense; moist; fine and medium SAND).

-reddish brown with iron oxide banding.

-3" hard bed; fine SAND; unfractured; calcium carbonate cement.

-5" hard bed; unfractured; calcium carbonate cement.

-5" hard bed; unfractured; calcium carbonate cement.

-5" hard bed; unfractured; calcium carbonate cement.

-yellowish brown.

-12" moderately cemented zone.

TO SAN DIEGO
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Weak

Moderate

Strong

Criteria

CEMENTATION

Description

pressure.

Will not crumble or break with finger 

finger pressure.

Crumbles or breaks with considerable 

little finger pressure.

Crumbles or breaks with handling or 

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Strength (tsf)

Compressive

Unconfined

Measurement (tsf)

Penetrometer

Pocket

Measurement (tsf)

Torvane

penetrated only with great effort

Readily indented by thumb but 

difficulty

Indented by thumbnail with 

by fist

Easily penetrated several inches 

by thumb

Easily penetrated several inches 

thumb with moderate effort

Penetrated several inches by 

Size

Size

S
i
z
e

S
i
z
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

plastic limit.

The thread can barely be rolled and the lump cannot be formed when drier than the 

when drier than the plastic limit.

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

The thread is easy to roll and not much time is required to reach the plastic limit. 

without crumbling when drier than the plastic limit.

can be rerolled several times after reaching the plastic limit. The lump can be formed 

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

1"

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary percussion boring (air)

Rotary drilled boring 

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand Auger

Hand driven (1-inch soil tube)

Note: Size in inches.

Symbol Description

P

R 

A 

D

R

CPT

HA

HD 

O

Type

Hole

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev
Terminated at Elev

drop or as noted)

hammer with a 12"

(Using 28 lb hand 

Blows per 12"

cone, or as noted)

hammer and a 2.2"

MB 156 percussion

(using a Stanley

seconds per 12"

Driving rate in

(inches)

Size of Sampler 

Tip Bearing (Tsf)
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very Dense

Dense

Medium Dense

Loose

Very loose

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

touch

Absence of moisture, dusty, dry to the 

below water table

Visible free water, usually soil is 

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

   > 50

31 - 50

11 - 30

5 - 10

0 - 4

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"

57E0114
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IGNEOUS ROCK

LEGEND OF ROCK MATERIALS

SEDIMENTARY ROCK

METAMORPHIC ROCK

WEATHERING DESCRIPTORS FOR INTACT ROCK

Diagnostic features

Texture and Solutioning

Body of Rock Texture Solutioning

Preserved.

No solutioning.No change.

Decomposed

Fresh

Description
and/or oxidation

Chemical Weathering-Discoloration

minerals usually complete.

leaching of soluble

structure may be preserved;

or complete remnant rock

Resembles a soil, partial

(disaggregated).

of grain boundaries

Complete separation

mostly leached.

erals may be

Soluble min-

preserved.

Generally

boundaries visible.

Partial separation of

argillation).

dration,

tion (hy-

disintegra-

chemical

altered by

Texture

complete.

erals may be

soluble min-

Leaching of 

may be noted.

ble minerals

of some solu-

Minor leaching

intact (tight).

No visible separation,

(tight).

No separation, intact

or oxidation.

No discoloration

sediments

and some coarse-grained

primarily for granitics

tions (disaggregation)

Grain boundary condi-

Mechanical Weathering-

oxidized.

No discoloration, not 

are dull.

some feldspar crystals

tance from, fractures;

face of, or short dis-

tion is limited to sur-

Discoloration or oxida-

crystals are "cloudy."

"rusty," feldspar 

out; Fe-Mg minerals are

tures usually through-

tion extends from frac-

Discoloration or oxida-

altered to clay.

minerals are completely

all feldspars and Fe-Mg

quartz may be unaltered;

tant minerals such as

throughout, but resis-

Discolored or oxidized

Surfaces

Fracture 

General Characteristics

rocks are struck. 

Hammer rings when crystalline 

rock not weakened. 

rocks are struck. Body of 

Hammer rings when crystalline 

is slightly weakened. 

rock is struck. Body of rock 

Hammer does not ring when 

significantly weakened.

tures, or veinlets. Rock is 

incipient or hairline frac-

planes of weakness such as 

blow without reference to 

pressure or by light hammer 

with moderate to heavy manual 

hammer, usually can be broken 

Dull sound when struck with 

"stringers" or "dikes."

quartz may be present as 

Resistant minerals such as 

Can be granulated by hand.

Weathered

Slightly

Weathered

Moderately

Weathered

Intensely

surfaces.

oxidation of most 

discoloration or 

Minor to complete 

oxidized.

are discolored or

All fracture surfaces 

friable.

oxidized, surfaces 

are discolored or 

All fracture surfaces 

disaggregated.

conditions granitics are

is friable; in semiarid 

Partial separation, rock 

boundary conditions.

aggregation, see grain 

produces in-situ dis-

or chemical alteration 

to clay to some extent; 

minerals are altered

feldspars and Fe-Mg

dation throughout; all

Discoloration or oxi-

FRACTURE DENSITY

Observed Fracture Density

Unfractured

Very slightly fractured

Slightly fractured

Moderately fractured

Intensely fractured

Very intensely fractured

Lengths greater than 3 feet.

No fractures.

Mostly chips and fragments with a few scattered short core lengths.

Description

greater than 3 feet.

Lengths from 1 to 3 feet with few lengths less than 1 foot or

descriptors may be combined.

exposure, or where characteristics are "in between" the descriptor definitions. Only two adjacent 

distribution of both fracture density characteristics is present over a significant interval or 

Combination descriptors (such as "Very intensely to intensely fractured") are used where equal 

ROCK HARDNESS

Criteria

Very Soft

Soft

Hard

Very Hard

Description

PERCENT CORE RECOVERY (REC) & ROCK QUALITY DESIGNATION (RQD)

x 100%REC =

RQD = x 100%

>

Top Hole El.

l
o
c
a
t
i
o
n

B
o
r
i
n
g
 

Hole I.D.

RQD=50%

REC=100%

RQD=80%

REC=100%

RQD=0%

REC=88%

Boring Date

End drilled interval

Begin drilled interval

Begin drilled interval

End drilled interval

Begin drilled interval

End drilled interval

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

pressure). Heavy hammer blows required to break specimen.

Specimen can be scratched with a pocket knife or sharp pick with difficulty (heavy 

pressure, can be scratched with fingernail. Breaks with light to moderate manual pressure.

Specimen can be grooved or gouged easily by a pocket knife or sharp pick with light 

Extremely Hard

Moderately Soft

Moderately Hard

repeated heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick; can only be chipped with 

heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick. Breaks with repeated 

pocket knife. Breaks with light manual pressure.

Specimen can be readily indented, grooved or gouged with fingernail, or carved with a 

Term

Strong

Weak

Very Weak

Very Strong 

> 30,000

14,500 - 30,000

7,000 - 14,500

3,500 - 7,000

700 - 3,500

150 - 700

< 150

RELATIVE STRENGTH OF INTACT ROCK

Uniaxial Compressive Strength (PSI)

Extremely Strong

Medium Strong

Extremely Weak

Description Thickness / Spacing

Massive Greater than 10 ft

3 to 10 ft

1 to 3 ft

Moderately bedded

Very thinly bedded

Laminated 

Very thickly bedded

BEDDING SPACING

"intensely weathered to decomposed."

significant, identifiable zones can be delineated. Only two adjacent descriptors may be combined. "Very intensely weathered" is the combination descriptor for 

significant intervals or where characteristics present are "in between" the diagnostic feature. However, combination descriptors should not be used where 

Combination descriptors (such as "slightly weathered to fresh") are permissible where equal distribution of both weathering characteristics is present over 

Thickly bedded

Thinly bedded

Lengths mostly in 4" to 1 foot range with most lengths about 8"

Length of intact core pieces   4"

or heavy pressure. Breaks with light hammer blow or heavy manual pressure.

Specimen can be grooved 1/6" deep with a pocket knife or sharp pick with moderate 

3-5/8" to 1 ft

1-1/4" to 3-5/8"

3/8" to 1-1/4"

Less than 3/8"

intervals with lengths less than 4"

Lengths average from 1 to 4" with scattered fragmented

Total length of core run (inches)

Total length of core run (inches)

Length of the recovered core pieces (inches)
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pressure. Core breaks with moderate hammer blows.

Specimen can be scratched with pocket knife or sharp pick with light or moderate 
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2365 Iron Point Rd, Suite 200

Dokken Engineering

FACTORDESIGN

LOAD & RESISTANCE

SD 805

5.1

1-31-11

C. Houghton

M. Hancock

M. Hancock

M. Hancock

4-26-11 8-5-11

2762

San Diego, CA 92101

401 B St, Suite 800

SANDAG

57E0113

GENERAL PLAN

RETAINING WALL NO. 316R

11-4-11

R. Burns

R. BurnsM. Hancock

11-18-11

R. Burns

12-31-13

2-10-12

1" = 30’

1" = 30’

316 317 318 319 320 321 323322 324

10 11 12 13 14 15 16 17
DATUM ELEV = 270.00’

"A1" LINE

S72°16’06"W

RETAINING WALL - TOTAL LENGTH = 822’-4" MEASURED ALONG RW 316R LOL

298.67’300.17’

276’-3"

H = 20’
SEE DETAIL A

NO SCALE

DETAIL A

10’

TOP OF SOUNDWALL

4’4’

8’

R/W

STATION 2STATION 1

Retaining Wall Type 1SW (Mod)

5

RETAINING WALL TYPE 1 (MOD)

6

RETAINING WALL DETAILS NO. 3

STATION

18+22.68

17+99.80

320.04’

320.21’

H = 18’

4
’
-

4
�

"

20’

6
’
-

6
"

22’-10�" RETAINING WALL

46’-6"

TOP OF RETAINING WALL ELEVATIONS

OG @ RWLOL1

1
14’18’

4’ AND LENGTH

FOOTING STEP SPACING

DESIGN HEIGHT

TOP OF RETAINING WALL ELEVATIONS

GENERAL PLAN1

2

3

4

Sheet No. Title

RETAINING WALL DETAILS NO. 1

RETAINING WALL DETAILS NO. 2

302.76’

7

RETAINING WALL DETAILS NO. 4

INDEX TO PLANS

PLAN

RETAINING WALL DETAILS NO. 5

8

17+99.50

17+48.13

16+98.25

16+48.38

15+98.50

15+48.63

14+98.75

14+48.88

13+99.00

13+49.13

12+99.25

12+49.38

11+99.50

11+49.63

10+99.75

10+49.88

10+00.00

322.42’

322.14’

321.86’

321.58’

321.29’

321.01’

320.73’

320.45’

320.16’

319.88’

319.60’

319.37’

319.27’

319.17’

319.00’

318.65’

318.30’

17+50.80

17+00.92

16+51.05

16+01.17

15+51.30

15+01.42

14+51.55

14+01.67

13+51.80

13+01.92

12+52.05

12+12.17

11+52.30

11+02.42

10+52.55

10+02.67

322.16’

321.87’

321.59’

321.31’

321.03’

320.74’

320.46’

320.18’

319.90’

319.61’

319.38’

319.28’

319.18’

319.02’

318.67’

318.30’

H = 10’

55’-6" 145’-4" 275’-10�"

SPACING

PILASTER

15 @ 49’-10�"

18

B3-6

307.26’

DEVELOPED MIRROR ELEVATION

SECTION A-A - 299’-3"

49’-6"

(SECTION C-C)

N17°43’54"W

RW 316R LOL

9 LOG OF TEST BORINGS 1 OF 4

10 LOG OF TEST BORINGS 2 OF 4

11 LOG OF TEST BORINGS 3 OF 4

12 LOG OF TEST BORINGS 4 OF 4

NOTES:

3.

2.

1.

"ROAD PLANS"
18" RCP, SEE

LINE (PROTECT IN PLACE)

EXIST SDG&E ELECTRICAL

FG (HIGHWAY FACE)

RW 311R

"ROAD PLANS"

FIBER OPTIC, SEE
302.26’

BE ABANDONED)
CROSSOVER (TO
EXIST IRRIGATION

EXIST FIBER OPTIC,

EXIST 30" 0 RCP (PROTECT IN PLACE)

(PROTECT IN PLACE)

TOP OF RETAINING WALL

799’-5 �" - RETAINING

TYPE 1 (Mod)WALL TYPE 1SW (Mod)

22’-10 �" - RETAINING

SECTION B-B - 500’-2 �"

ELEVATIONWALL DETAILS NO. 3" sheet.

Plans List, see "RETAINING

NO. 1" sheet. For Standard

"RETAINING WALL DETAILS

 1  and Station  2 , see

For location of Station

WALL TYPE 1 (MOD)

RETAINING WALL TYPE 1SW (MOD) - TOTAL LENGTH = 799’-5 �" MEASURED ALONG RW 316R LOL

(PROTECT IN PLACE)
INVERT Elev = 291.7’
Exist 30" RCP

Typ

FOR ADDITIONAL DETAILS
306.54’, SEE "ROAD PLANS"
18" RCP, INVERT Elev =

Sta 10+00.00

BEGIN TYPE 1SW (Mod)

BEGIN RW 316R

Sta 315+35.66

111.00’ Rt "A1"

Sta 323+35.15

111.00’ Rt "A1"

Sta 17+99.50

ANGLE Pt RW 316R

BEGIN TYPE 1 (Mod)

END TYPE 1SW (Mod)

Sta 323+35.15

88.12’ Rt "A1"

Sta 18+22.68

END TYPE 1 (Mod)

END RW 316R

footing elevation

Denotes bottom of

LEGEND:

For Standard Plans, see "RETAINING WALL DETAILS NO. 3" sheet.

For Sections "B-B" and "C-C", see "RETAINING WALL DETAILS NO. 1" sheet.

For "SECTION A-A", see "RETAINING WALL DETAILS NO. 5" sheet.

4-26-12

4-26-12

ELEVATION ELEVATION

305.17’

308.67’

311.75’

301.25’

CCCC

B

B

B

B

A

AA

Norbert Gee

5-4-12

 
                        QUANTITIES
 
STRUCTURE EXCAVATION (RETAINING WALL)            4,000  CY
STRUCTURE BACKFILL (RETAINING WALL)              3,900  CY
STRUCTURAL CONCRETE, RETAINING WALL              2,260  CY
STRUCTURAL CONCRETE, SOUND WALL                    240  CY
ARCHITECTURAL TREATMENT (ASHLAR TILE TEXTURE)   14,500  SQFT
ARCHITECTURAL TREATMENT (LOUVER TEXTURE)        12,400  SQFT
BAR REINFORCING STEEL (RETAINING WALL)         202,000  LB

FOOTING STEP SEE SHEET C-75.

6-5-12

                  RETAINING WALL 316R  #57E0113

4.7/5.6     650

06-25-12

629
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8-5-11

57E0113 RETAINING WALL NO. 316R

11-4-11

R. Burns

R. Burns

11-18-11

12-31-13

2-10-12

�" = 1’-0" �" = 1’-0"

�" = 1’-0"

1’-0"

3
’
-

6
"

PARAPET

FG = OG

FG

4"

FG = OG

1�"

1�"

1�"

1’-4"

9
"

4" typ

8"

*

*

FG

Varies

4"

1
’
-

6
"

�" = 1’-0"

2
’
-

0
"

4
’
-

0
"

FOOTING

L PILASTER CAPC

RETAINING WALL

PILASTER CAP

SOUNDWALL CAP

3
’
-

0
"

1
’
-

6
"

2’-6"2’-6"

1
’
-

6
"

1
�

"

2
’
-

4
�

"

FG

LOUVER TEXTURE

WALL CAP

RETAINING

ASHLAR TILE TEXTURE

RESIDENTIAL FACE

HIGHWAY FACE

1" = 1’-0"

5’-0"

1’-6"6"

L PILASTER CAPC

ABOUT L PILASTER CAP)

(DETAILS ARE SYMMETRICAL

C

3
"
3
"
3
"

1
’
-

2
�

"
3
"

15°

FG

1

12

TOP OF FOOTING

�" = 1’-0"

#5   @ 8

#5 @ 8

1
’
-

0
"

2

CL PILASTER CAP

S
t
a
 

2

S
t
a
 

1

WALL

RETAINING

TOP OF

SOUNDWALL

TOP OF

RETAINING WALL

TOP OF

LEVEL

RETAINING WALL

TOP OF

B0-3

1
’
-

6
"

WALL CAP

RETAINING

TOP OF SOUNDWALL

 �" CHAMFER, TYP

3"

2
’
-

8
"

1�"

3-4

SECTION B-B SECTION C-C

PARAPET DETAIL

PILASTER CAP PLAN

PILASTER SECTION

AT FACE OF WALL

PART PLAN

RETAINING WALL DETAILS NO. 1

RW 316R LOL

RW 316R LOL

RW 316R LOL

 

NOT SHOWN

BARRIER

SEE "ROAD PLANS"

IRRIGATION LINE,

SEE "ROAD PLANS"

IRRIGATION LINE,

*

Architectural treatment (Ashlar tile texture)

Architectural treatment (louver texture)

**

**

**

 �" CHAMFER

 �" CHAMFER, Typ

SEE "ROAD PLANS"

TYPE 60C (Mod 2),

CONCRETE BARRIER

NO. 5" SHEET

"RETAINING WALL DETAILS 

SEE "DRAINAGE DETAIL" ON

GEOCOMPOSITE DRAIN, Typ.

TYPE 1SW (Mod)

RETAINING WALL

T
y

p

T
y

p

Exp Jt, Typ

90° Typ

49’-10 �" MEASURED ALONG RW 316 LOL

T
y

p

TYPE 1 SW (Mod)

RETAINING WALL

4’-0" Max

2’-0" Min

6
"
 

M
i
n

1�" Typ

T
y

p
T

y
p#5 Tot 10

 �" CHAMFER, Typ

 �" CHAMFER, Typ

TYPE 1 (Mod)

RETAINING WALL

T
y

p

4-26-12

4-26-12

Norbert Gee

5-4-12

4.7/5.6     650

06-25-12

630
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C. Tornaci
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57E0113 RETAINING WALL NO. 316R

11-4-11

R. Burns

R. Burns

11-18-11

12-31-13

2-10-12

�" = 1’-0"

PILASTER CAPSOUNDWALL CAP

LOUVER TEXTURE

FOOTING

PILASTER CAP

1" = 1’-0"

1’-0"

1
�

"

SOUNDWALL

�" = 1’-0"

B0-1

1-4

RWLOL

3

RWLOL

PILASTER 
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9
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C
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#4    @ 18

2" IRRIGATION LINE
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�" = 1’-0"
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RETAINING WALL CAP
PARAPET

ASHLAR TILE TEXTURE

TEMPORARY END WALL

1" = 1’-0"
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1’-2�"

3"3"3"
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CONT
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TOP & BOTTOM
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LINES AND SYMBOLS (SHEET 1 OF 3)

LINES AND SYMBOLS (SHEET 2 OF 3)
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2’-4"
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*

width of tapered section of pilaster

Width of stirrup shall vary with
*

7-#5 

SECTION C-C

SECTION D-D

FOOTING CORNER DETAIL

PILASTER TYPICAL SECTION

RETAINING WALL DETAILS NO. 3

STANDARD PLANS DATED 2010

#5 

D D

C C

#9 @ 8 Tot 8

#5 Tot 23
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2" = 1’-0"

2" = 1’-0"

2" = 1’-0"
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HIGHWAY FACE TOP OF RETAINING

�"�"

�
"

�"

�
"

�"

�"

�
"

1
�

"

�"

1
�

"

�"�"

ASHLAR TILE TEXTURE DETAIL

LARGE STRIATED TEXTURE DETAIL
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1’-0" 3’-0"

FE
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E F
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FACE OF RETAINING WALL

= RW 316R LOL

FACE OF RETAINING WALL
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TYPE 1SW (MOD)

RETAINING WALL

WALL

RETAINING

TOP OF

SOUNDWALL

TOP OF

 �" CHAMFER, TYP

SECTION A-A

RW 316R LOL
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REINF
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ARCHITECTURAL TREATMENT

DETAIL A
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DESIGN H

W

C

X

Y

X

Y

B

12’-3"

14’

13’-0"

16’ 18’ 20’

7’-9"

4’-6"

2’-0"

1’-0"

Cont

Cont

6’-6"

8’-0"

5’-0"

2’-6"

1’-0"

Cont

Cont

7’-6"

13’-0"10’-6"

8’-2"

5’-9"

2’-6"

1’-0"

Cont

#6 @ 6

Cont

8’-6"

15’-0"

8’-4"

6’-6"

3’-0"

1’-0"

Cont

#8 @ 9

Cont

9’-6"

17’-6"

** ** ** **#7 81@

** ** ** **#7 81@

@#6 18 @#6 18 @#6 18 @#6 18

11.9

(CONSTANT TOP OF WALL THICKNESS) TABLE OF REINFORCING STEEL DIMENSIONS AND DATA

13’-11" 14’-10"

#6 @ 6#6 @ 6

SER I: B’ (ft), q’  (ksf)

Note: Load Case 1 of the 2010 Standard Plan B3-5 was used.

12.8 13.4 13.8

11.8 1.5 1.8 3.3 3.612.6 13.2 14.5

11.7 2.1 2.4 2.7 3.112.7 13.5 14.1

11.3 2.6 2.9 3.1 3.412.4 13.4 14.7

7.7 2.5 3.1 3.6 4.77.6 7.6 7.1o

o

o

o

o

1:12 1:12 1:12 1:12

#9 @ 9#9 @ 18 #9 @ 12

#9 @ 9#9 @ 18 #9 @ 12

BATTER

1’-6" 2’-6" 2’-6" 2’-9"K

10’-2"

10’

7’-5"

2’-9"

1’-3"

1’-0"

Cont

Cont

#6 @ 9

� :12

#6 @ 9

9.6

2.38.9

1.610.0

1.29.3

1.57.8

1’-6"
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DETAIL B

No Scale

SPREAD FOOTING SECTION

NO SCALE

SPACING

SPACINGSPACING�

c  Bar

BATTER BACKFACE

#5 @ 30

#5 @ 15

JOINT

CONSTRUCTION
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KEY SHAPE

OPTIONAL

#5 @ 12
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YR=9"
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OF WALL

FRONT FACE

ARCHITECTURAL TREATMENT

TREATMENT

ARCHITECTURAL

#5 @ 16

R/W

5’-2" MIN & VARIES

   :

q  :

q’ :

B’ :

EXT:

STR:

SER:

SYMBOLS:

o

o

#5 @ 16

DESIGN:

DESIGN DATA

4th Edition with California Amendments

AASHTO LRFD Bridge Design Specification,

K   = 0.0

K   = 0.3

v

h

                     fy  = 60 ksi

Reinforced Concrete, f’c = 3.6 ksi

Load Combinations and Limit States

Extreme I

Strength V

Strength III

Strength I

Service II

Service I

Where:

b

b

b

b

Soil: 0 = 34°   = 120 pcf

EQE:   Mononabe-okabe Method

LS:    Level ground with 240 psf and 10’ sound wall

WS:    33 psf on soundwall

K

K/2 K/2

RETAINING WALL, SOUND WALL AND PILASTER

RETAINING WALL TYPE 1SW (MOD)
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be determined by the Engineer

Values for offsetting forms to

NO SCALE

WALL OFFSET

LAYOUT LINE

VERTICAL

A

FG

FG

WS:

EQD:

EQE:

LS:

EH:

EV:

DC:

a:

Q:

Wind Load on Soundwall and Barrier

Soil Intertia ignored for stem design

Soil and Structure Components Inertia.

Seismic Earth Pressure

Live Load Surcharge

Horizontal Earth Fill Pressure

Vertical Earth Fill Pressure

Dead Load of Structure Components

1.35 or 1.00, Which ever Controls Design

1.25 or 0.90, Which ever Controls Design

Force effects

Q=1.OODC+1.00EV+1.00EH+1.00EQD+1.00EQE

Q=aDC+ EV+1.50EH+1.35LS+0.40WS

Q=aDC+ EV+1.50EH+1.40WS

Q=aDC+ EV+1.50EH+1.75LS

Q=1.OODC+1.00EV+1.00EH+1.00WS

Q=1.OODC+1.00EV+1.00EH+1.00LS+0.30WS

0.9

STEM HEIGHT

PER 10’ OF WALL

A  OFFSET =  �"
b BARS

a BARS

#5 Cont @ 18

3
"
 

C
l
r

d  BAR

a  BAR

b  BAR

GENERAL NOTES

Cont = Continuous.

For Detail A, see "RETAINING WALL DETAILS NO. 5" sheet.

Alternate  a  &  b  bars are shown in "Detail B".

a  &  b  bars are bundled together.

b  &  c  bars are spliced together.
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N
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E
G

R
A

L
L

Y
 

C
O

L
O

R
E

D
 

C
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N
C

R
E

T
E

color "Mesa Buff".

Color shall conform to Davis

with integrally colored concrete.

and pilaster cap to be constructed

Retaining wall, sound wall, pilaster

4-26-12

4-26-12

2 bar bundle

gross uniform bearing stress (ksf)

net bearing stress (ksf)

effective footing width (ft)

extreme event limit state

strength limit state

service limit state

d  BARS

c  BARS

b  BARS

a  BARS

STEM THICKNESS @ TOP

F

Norbert Gee

5-4-12

5. Placement of reinforcements:

 

4. Limit of no splicing rebars = 3 times the bottom thickness of the stem.

 

3. Footing cover, 1’-6" minimum.

 

2. For details not shown and drainage notes, see SHEET C-75.

 

   or texture, see details elsewhere in project plans.

1. For soundwall and retaining wall architectural finish

6-5-12

4.7/5.6 650
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SPREAD FOOTING SECTION

BATTER BACKFACE

35 DIA

45 DIA

EXTERIOR

FACE

STOP
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2.  For wall stem joint details see
B0-3 B0-3

3-3 3-4
and
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2" CLEAR
2" CLEAR

1’-0"
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A
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OPTIONAL KEY

FOR H=28’ AND 30’

H=10’ THRU 18’

H 12’

H>12’
W/4 FOR H 10’

W/3 FOR H 12’

#5 @ 16

#5 @ 32
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8’-0"

9’-6"
10’-0"

11’-0"
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H=14’

H=16’

H=18’
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H=22’

12’-6"
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c

TREATMENT

ARCHITECTURAL

PARAPET NOT SHOWN
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W
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B

F

#8 @ 14

#9 @ 8

#9 @ 8

#9 @ 7

8’ 18’ 20’

1’-4"

1:121:121:12�:12

#5 @ 28

#6 @ 16

Str: B’, q

Str: B’, q

Str: B’, q

6’-6"

2’-0"

4’-6"

2’-0" 2’-6" 3’-0"

#5 @ 12

#5 @ 12 #10 @ 7
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10’-6"

14’

12’-6" 16’-0"
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13.4, 3.4

13.7, 4.2
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13.6, 3.7

10.5, 2.6

9.9, 4.4

12.0, 3.1

8.7, 2.3

8.0, 4.0

6.2, 1.0

6.0, 1.8

4.7, 1.4

4.5, 2.4

#5 @ 12

5.1, 2.2

11.8, 1.6

11.5, 2.6

12.3, 1.8

13.8, 1.8

13.3, 3.1

14.0, 2.3

13.9, 2.0

14.2, 2.6
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RETAINING WALL TYPE 1 (MOD)
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color "Mesa Buff".

Color shall conform to Davis

with integrally colored concrete.

Retaining wall to be constructed

SHORT b

SHORT c

NUMBER ABOVE c BARS

END OF c BARS.

SHORT b

SHORT c

d BUNDLE BARS

Const Jt

3.  For design data, see "RETAINING WALL TYPE 1 SW (MOD)" sheet.

4-26-12

4-26-12

Norbert Gee

5-4-12

1.  For details not shown and drainage notes see SHEET C-75.
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4.7/5.6 650
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NOTES:

3. Plan sheets provided by Design, show that "A1" Line = "DAR" Line.

   RQD was not calculated.

   encountered within the drill interval was not sound rock, therefore 

2. RQD designated with "NA" (not applicable) indicates that the rock 

   investigation.

1. Ground water was not encountered during the 2010 subsurface 

R-10-004

303.1’

Terminated at Elev 240.8’

01-12-10

ERi = 93% 

300

290

280

270

260

250

240

310

PROFILE

19 1.4

25 1.4

44 1.4

27 1.4

29 1.4

REF 1.4

62 1.4

44 1.4

RQD=N/A

REC=100%
RQD=N/A

REC=67% RQD=11%

REC=13%

RQD=11%

REC=83%

RQD=N/A

REC=100%

RQD=11%

REC=100%

RQD=N/A

REC=100%

RQD=0%

REC=89%

RQD=N/A

REC=77%

RQD=N/A

REC=80%

RQD=N/A

REC=91%

RQD=N/A

REC=94%
4"

R-10-003

313.0’

ERi = 97% 

4"

12 1.4

10 1.4

23 1.4

18 1.4

11 1.4

20 1.4

20 1.4

57 1.4

29 1.4

34 1.4

38 1.4

36 1.4

53 1.4

REF 1.4

Terminated at Elev 242.7’

01-12-10

50/3"-REF 1.4

15/6", >50/2" 1.4

53 1.4

RQD=N/A

REC=100%

RQD=N/A

REC=100%

300

290

280

270

260

250

240

310

RQD=N/A

REC=100%

RQD=N/A

REC=57%

RQD=N/A

REC=86%

RQD=0%

REC=0%

RQD=N/A

REC=86%

RQD=0%

REC=57%

RQD=11%

REC=100%

RQD=0%

REC=100%

RQD=N/A

REC=100%

Vert:  1" = 10’

Horiz: 1" = 40’

310+20 314+20 318+20

-dense.

-medium dense.

and subrounded; (FILL).

and dark gray; dry; fine and medium SAND; little fine and coarse GRAVEL; rounded 

Poorly-graded SAND with SILT and GRAVEL (SP-SM); medium dense; yellowish brown 

fine and medium SAND).

indurated with scattered hard beds; (Poorly-graded SAND (SP); dense; moist; 

moderately brown and yellowish brown; slightly weathered; very soft; poorly-

SEDIMENTARY ROCK (SANDSTONE); fine-grained; very thickly bedded to massive; 

-(very dense).

 fine SAND).

-(Poorly-graded SAND (SP); dense; light medium gray and yellowish brown; moist; 

-(very dense).

-3" hard bed; unfractured.

-5" hard bed; unfractured.

-3" hard bed; unfractured.

SAND; little fine and coarse, subangular to subrounded GRAVEL; (FILL).

Poorly-graded SAND with GRAVEL (SP); reddish brown; dry; mostly fine and coarse 

(SP); medium dense; dry; weak cementation).

very soft; unfractured; poorly-indurated with scattered hard beds; (Poorly-graded SAND 

SEDIMENTARY ROCK (SANDSTONE); fine-grained; massive; yellowish brown; slightly weathered; 

-(Poorly-graded SAND (SP); dense; moist; fine SAND).

-(Well-graded SAND (SW); dense; dry; trace fine and coarse, rounded and subangular GRAVEL).

 coarse GRAVEL).

-(Poorly-graded SAND with GRAVEL (SP); moist; fine and medium SAND; some fine and 

-very dense.

-(Poorly-graded SAND (SP); dense; moist; fine and medium SAND).

 coarse GRAVEL)

-(Poorly-graded SAND with GRAVEL (SP); very dense; moist; medium SAND; little fine and 

-(Poorly-graded SAND (SP); very dense; moist; fine and medium SAND).

-reddish brown with iron oxide banding.

-3" hard bed; fine SAND; unfractured; calcium carbonate cement.

-5" hard bed; unfractured; calcium carbonate cement.

-5" hard bed; unfractured; calcium carbonate cement.

-5" hard bed; unfractured; calcium carbonate cement.

-yellowish brown.

-12" moderately cemented zone.

BENCH MARK

NAD83 (Horizontal)

NAVD 1988 (Vertical)

Elevation: 300.93 feet

"DAR" Line/"A1" Line.

at Station 298+46.0, Right 60 feet of 

north side of E. Palomar St. OC bridge, 

BM 805-5.00, Brass disk in sidewalk on 

PLAN

1" = 50’

315+00

4"

R-10-003

"DAR" LINE

432

R-10-004

4"

1310+00

"A1" LINE
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Weak

Moderate

Strong

Criteria

CEMENTATION

Description

pressure.

Will not crumble or break with finger 

finger pressure.

Crumbles or breaks with considerable 

little finger pressure.

Crumbles or breaks with handling or 

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Strength (tsf)

Compressive

Unconfined

Measurement (tsf)

Penetrometer

Pocket

Measurement (tsf)

Torvane

penetrated only with great effort

Readily indented by thumb but 

difficulty

Indented by thumbnail with 

by fist

Easily penetrated several inches 

by thumb

Easily penetrated several inches 

thumb with moderate effort

Penetrated several inches by 

Size

Size

S
i
z
e

S
i
z
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

plastic limit.

The thread can barely be rolled and the lump cannot be formed when drier than the 

when drier than the plastic limit.

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

The thread is easy to roll and not much time is required to reach the plastic limit. 

without crumbling when drier than the plastic limit.

can be rerolled several times after reaching the plastic limit. The lump can be formed 

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

1"

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
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n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary percussion boring (air)

Rotary drilled boring 

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand Auger

Hand driven (1-inch soil tube)

Note: Size in inches.

Symbol Description

P

R 

A 

D

R

CPT

HA

HD 

O

Type

Hole

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev
Terminated at Elev

drop or as noted)

hammer with a 12"

(Using 28 lb hand 

Blows per 12"

cone, or as noted)

hammer and a 2.2"

MB 156 percussion

(using a Stanley

seconds per 12"

Driving rate in

(inches)

Size of Sampler 

Tip Bearing (Tsf)
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very Dense

Dense

Medium Dense

Loose

Very loose

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

touch

Absence of moisture, dusty, dry to the 

below water table

Visible free water, usually soil is 

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

   > 50

31 - 50

11 - 30

5 - 10

0 - 4

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"

57E0113

805 4.7/5.6 650

06-25-12

639



IGNEOUS ROCK

LEGEND OF ROCK MATERIALS

SEDIMENTARY ROCK

METAMORPHIC ROCK

WEATHERING DESCRIPTORS FOR INTACT ROCK

Diagnostic features

Texture and Solutioning

Body of Rock Texture Solutioning

Preserved.

No solutioning.No change.

Decomposed

Fresh

Description
and/or oxidation

Chemical Weathering-Discoloration

minerals usually complete.

leaching of soluble

structure may be preserved;

or complete remnant rock

Resembles a soil, partial

(disaggregated).

of grain boundaries

Complete separation

mostly leached.

erals may be

Soluble min-

preserved.

Generally

boundaries visible.

Partial separation of

argillation).

dration,

tion (hy-

disintegra-

chemical

altered by

Texture

complete.

erals may be

soluble min-

Leaching of 

may be noted.

ble minerals

of some solu-

Minor leaching

intact (tight).

No visible separation,

(tight).

No separation, intact

or oxidation.

No discoloration

sediments

and some coarse-grained

primarily for granitics

tions (disaggregation)

Grain boundary condi-

Mechanical Weathering-

oxidized.

No discoloration, not 

are dull.

some feldspar crystals

tance from, fractures;

face of, or short dis-

tion is limited to sur-

Discoloration or oxida-

crystals are "cloudy."

"rusty," feldspar 

out; Fe-Mg minerals are

tures usually through-

tion extends from frac-

Discoloration or oxida-

altered to clay.

minerals are completely

all feldspars and Fe-Mg

quartz may be unaltered;

tant minerals such as

throughout, but resis-

Discolored or oxidized

Surfaces

Fracture 

General Characteristics

rocks are struck. 

Hammer rings when crystalline 

rock not weakened. 

rocks are struck. Body of 

Hammer rings when crystalline 

is slightly weakened. 

rock is struck. Body of rock 

Hammer does not ring when 

significantly weakened.

tures, or veinlets. Rock is 

incipient or hairline frac-

planes of weakness such as 

blow without reference to 

pressure or by light hammer 

with moderate to heavy manual 

hammer, usually can be broken 

Dull sound when struck with 

"stringers" or "dikes."

quartz may be present as 

Resistant minerals such as 

Can be granulated by hand.

Weathered

Slightly

Weathered

Moderately

Weathered

Intensely

surfaces.

oxidation of most 

discoloration or 

Minor to complete 

oxidized.

are discolored or

All fracture surfaces 

friable.

oxidized, surfaces 

are discolored or 

All fracture surfaces 

disaggregated.

conditions granitics are

is friable; in semiarid 

Partial separation, rock 

boundary conditions.

aggregation, see grain 

produces in-situ dis-

or chemical alteration 

to clay to some extent; 

minerals are altered

feldspars and Fe-Mg

dation throughout; all

Discoloration or oxi-

FRACTURE DENSITY

Observed Fracture Density

Unfractured

Very slightly fractured

Slightly fractured

Moderately fractured

Intensely fractured

Very intensely fractured

Lengths greater than 3 feet.

No fractures.

Mostly chips and fragments with a few scattered short core lengths.

Description

greater than 3 feet.

Lengths from 1 to 3 feet with few lengths less than 1 foot or

descriptors may be combined.

exposure, or where characteristics are "in between" the descriptor definitions. Only two adjacent 

distribution of both fracture density characteristics is present over a significant interval or 

Combination descriptors (such as "Very intensely to intensely fractured") are used where equal 

ROCK HARDNESS

Criteria

Very Soft

Soft

Hard

Very Hard

Description

PERCENT CORE RECOVERY (REC) & ROCK QUALITY DESIGNATION (RQD)

x 100%REC =

RQD = x 100%

>

Top Hole El.

l
o
c
a
t
i
o
n

B
o
r
i
n
g
 

Hole I.D.

RQD=50%

REC=100%

RQD=80%

REC=100%

RQD=0%

REC=88%

Boring Date

End drilled interval

Begin drilled interval

Begin drilled interval

End drilled interval

Begin drilled interval

End drilled interval

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

pressure). Heavy hammer blows required to break specimen.

Specimen can be scratched with a pocket knife or sharp pick with difficulty (heavy 

pressure, can be scratched with fingernail. Breaks with light to moderate manual pressure.

Specimen can be grooved or gouged easily by a pocket knife or sharp pick with light 

Extremely Hard

Moderately Soft

Moderately Hard

repeated heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick; can only be chipped with 

heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick. Breaks with repeated 

pocket knife. Breaks with light manual pressure.

Specimen can be readily indented, grooved or gouged with fingernail, or carved with a 

Term

Strong

Weak

Very Weak

Very Strong 

> 30,000

14,500 - 30,000

7,000 - 14,500

3,500 - 7,000

700 - 3,500

150 - 700

< 150

RELATIVE STRENGTH OF INTACT ROCK

Uniaxial Compressive Strength (PSI)

Extremely Strong

Medium Strong

Extremely Weak

Description Thickness / Spacing

Massive Greater than 10 ft

3 to 10 ft

1 to 3 ft

Moderately bedded

Very thinly bedded

Laminated 

Very thickly bedded

BEDDING SPACING

"intensely weathered to decomposed."

significant, identifiable zones can be delineated. Only two adjacent descriptors may be combined. "Very intensely weathered" is the combination descriptor for 

significant intervals or where characteristics present are "in between" the diagnostic feature. However, combination descriptors should not be used where 

Combination descriptors (such as "slightly weathered to fresh") are permissible where equal distribution of both weathering characteristics is present over 

Thickly bedded

Thinly bedded

Lengths mostly in 4" to 1 foot range with most lengths about 8"

Length of intact core pieces   4"

or heavy pressure. Breaks with light hammer blow or heavy manual pressure.

Specimen can be grooved 1/6" deep with a pocket knife or sharp pick with moderate 

3-5/8" to 1 ft

1-1/4" to 3-5/8"

3/8" to 1-1/4"

Less than 3/8"

intervals with lengths less than 4"

Lengths average from 1 to 4" with scattered fragmented

Total length of core run (inches)

Total length of core run (inches)

Length of the recovered core pieces (inches)
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pressure. Core breaks with moderate hammer blows.

Specimen can be scratched with pocket knife or sharp pick with light or moderate 
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Dokken Engineering

FACTORDESIGN

LOAD & RESISTANCE
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5.1

1-31-11

C. Houghton

-
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8-5-11

2762

San Diego, CA 92101

401 B St, Suite 800

SANDAG

GENERAL PLAN

SOUND WALL NO. 303R
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11-4-11

R. Burns
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STRUCTURE PLAN NO. 1

STRUCTURE PLAN NO. 2

ABBREVIATIONS (SHEET 1 OF 2)

ABBREVIATIONS (SHEET 2 OF 2)

LINES AND SYMBOLS (SHEET 1 OF 3)

LINES AND SYMBOLS (SHEET 2 OF 3)

LINES AND SYMBOLS (SHEET 3 OF 3)A10E

1" = 40’

11 12 14DATUM ELEV = 260.00’ 181716

1" = 40’

Sta 303+35.49

160.31’ Rt "A1"

Sta 305+41.75

168.56’ Rt "A1"
N15°26’29"W

N21°37’21"W

Sta 311+36.99

133.41’ Rt "A1"

N17°55’11"W

Sta 310+54.66

133.67’ Rt "A1"

303 304 305 306 307 308 309 310 311

N17°43’54"W

"A1" LINE

TOP OF WALL

SOUND WALL MASONRY DETAILS NO. 1

SOUND WALL MASONRY DETAILS NO. 2

B15-3

B15-4

B15-5

SOUNDWALL MASONRY BLOCK ON PILE CAP DETAILS (1)

SOUNDWALL MASONRY BLOCK ON PILE CAP DETAILS (2)

SOUNDWALL MASONRY BLOCK ON PILE CAP DETAILS (3)

INDEX TO PLANS

PLAN

STANDARD PLANS DATED 2010

DEVELOPED MIRROR ELEVATION

SW 303R LOL

6 LOG OF TEST BORINGS 1 OF 5

7 LOG OF TEST BORINGS 2 OF 5

8 LOG OF TEST BORINGS 3 OF 5

9 LOG OF TEST BORINGS 4 OF 5

10 LOG OF TEST BORINGS 5 OF 5

Sta 12+06.44

ANGLE Pt SW 303R

Sta 17+20.54

ANGLE Pt RW 303R

Sta 18+02.86

END SW 303R

Const EASEMENT

No. 311R

RET WALL 

SOUND WALL ON PILE CAP - TOTAL LENGTH = 802’-10�" MEASURED ALONG SW 303R LOL

No. 301R

RET WALL 

Sta 10+00.00

BEGIN SW 303R

4-26-12

4-26-12

Norbert Gee

5-4-12

                    SOUND WALL 303R
 
                        QUANTITIES
 
16" CAST-IN-DRILLED-HOLE CONCRETE PILING         1,184  LF
MINOR CONCRETE (MINOR STRUCTURE)                    80  CY

 
MASONRY BLOCK WALL                               9,560  SQFT

4.7/5.6 650

06-25-12

641
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300

2

Sta 303+35.49

160.31’ Rt "A1"

TOP OF SOUND WALL

PILASTER SPACING

DESIGN H

TOP OF WALL

47’-8"

523’-6"

DATUM ELEV = 260.00’

1" = 20’
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0
.
0

0
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0
.
0

0

Sta 305+41.75

168.56’ Rt "A1"

N15°26’29"W

N21°37’21"W

FG = OG

8 @ 48’-0" = 384’-0"

R/W

DEVELOPED ELEVATION

PLAN

B

BA

A

STRUCTURE PLAN NO. 1

SW 303R LOL

PILE CAP STEP SPACING

301.67’

12’

312.34’

431’-8"

TCE

SOUND WALL ON PILE CAP - TOTAL LENGTH = 802’-10 �" MEASURED ALONG SW 303R LOL

RET WALL No. 301R

Sta 10+00.00

BEGIN SW 303R

Sta 12+06.44

ANGLE Pt SW 303R

TOP OF PILE CAP Elev

TOP OF WALL Elev

MASONRY DETAILS" sheet.

C-C" on "SOUNDWALL

Exp jt, see "SECTION

"SOUND WALL MASONRY DETAILS NO. 1" sheet.

For Sections "A-A" and "B-B", see

4-26-12

4-26-12

4.7/5.6 650

06-25-12

642
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Sta 310+54.66

133.67’ Rt "A1"

N21°37’21"W
N17°55’11"W

15 16 17 18

217’-4�"62’-0"

319.00’

12’

317.67’

14’

B15-5

FG = OG

= 384’-0"

8 @ 48’-0" 5 @ 48’-0" = 240’-0" 40’-11" 38’-11�"51’-4"

R/W

DEVELOPED ELEVATION

PLAN

B

B

A

STRUCTURE PLAN NO. 2

SW 303R LOL

12’ 14’

315.00’

51’-4"

PILE CAP STEP SPACING

301.67’ 303.67’ 305.67’

14’

48’-0"48’-0"

316.34’

14’

(PROTECT IN PLACE)

EXIST 24" 0 RCP

(PROTECT IN PLACE)

EXIST 8" 0 VCP SEWER
STD PLAN B15-5, 0 = 30°, CASE 2.

FOR PILE SPACING & LENGTH, SEE

127’-10�"431’-8" 48’-0"48’-0"

*

*

*

RW 311R

(PROTECT IN PLACE)

EXIST 24" 0 RCP

TCE

(PROTECT IN PLACE)

EXIST 8" 0 VCP SEWER

TCE

*

*

cCr from pile to utility

necessary to keep 4’ Min

Adjust pile spacing as

PILE CAP STEP, Typ

Sta 18+02.86

END SW 303R

Sta 17+20.54

ANGLE Pt SW 303R

TOP OF WALL Elev

TOP OF PILE CAP Elev

"SOUND WALL MASONRY DETAILS NO. 1" sheet.

For Sections "A-A" and "B-B", see

SOUND WALL ON PILE CAP - TOTAL LENGTH = 802’-10�" MEASURED ALONG SW 303R LOL

4-26-12

4-26-12

4.7/5.6 650

06-25-12
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�" = 1’-0"

1
’
-

9
"

R/W

4

3’-0"

1"

PILASTER

�" = 1’-0"

8"

MORTAR CAP

TOP OF SOUNDWALL

TOP OF PILE CAP

1’-6"

D
E

S
I

G
N
 

H

10’-10"

18"

FG=OG

MORTAR CAP

SECTION A-A

SECTION B-B

SOUND WALL MASONRY DETAILS NO. 1

CL PILASTER

D
E

S
I

G
N
 

H

SW 303R LOL
SW 303R LOL

8"

L SOUNDWALLC

B15-3 B15-4 B15-5

B15-3 B15-4 B15-5

SEE "ROAD PLANS"

IRRIGATION LINE,
MINOR CONCRETE

(TO BE REMOVED)

EXIST FENCE

Const EASEMENT

Typ

FLATTER,

2:1 OR

DETAILS NO. 2" sheet.

"SOUNDWALL MASONRY

Soundwall (masonry), see

(For details not shown, see "SECTION A-A")

4-26-12

4-26-12

4.7/5.6 650
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CAP BLOCKS

�" = 1’-0"

Block A -

Block B -

Block C -

Block D -

Block E -

Cap Block -

Block will project 1" on both sides of wall.

10" x 8" x 8" smooth face all exposed sides.

8" x 8" x 8" split face all exposed sides.

Block will project 1" on both sides of wall.

10" x 4" x 16" split face all exposed sides.

8" x 8" x 16" split face all exposed sides.

except where face meets field wall..

16" x 8" x 16" split face all exposed sides

CAP BLOCKS BLOCK E

NO SCALE

MORTAR CAP

 

NOTES:

3.

2.

1.

10" x 4" x 16" precision block for pilaster.

Exp jt

TOP OF PILE CAP
FG = OG

1" = 1’-0"

2’-8" 2’-8"

CL PILASTER

B15-3, B15-4 and B15-5.

For details not shown, see Standard Plans

All pilasters shall be plumb.

core size for 8" wide blocks.

Core size for 10" wide block shall match the

SECTION C-C

MASONRY BLOCK PATTERN

CC

PART PLAN

PART ELEVATION

SOUNDWALL MASONRY DETAILS NO. 2

2’-8"

EACH ADJACENT BOND BEAM.

#5     COINCIDENT WITH

a  BARS @ 8 MAXa  BARS @ 8 MAX

SNUG FIT.

RECESS. SIZE FOR

PLACED IN SASH BLOCK

Cont Exp Jt FILLER

LEGEND:

4-26-12

4-26-12

4.7/5.6 650

06-25-12

645
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-dense; yellowish gray.

-light gray.

Asphalt concrete (4") and aggregate base (7").

-6" hard bed; unfractured; calcium carbonate cement.

-5" hard bed; few shell fragments; calcium carbonate cement.

-3" hard bed; unfractured; calcium carbonate cement.

-1" hard bed; unfractured; calcium carbonate cement.

-1.2’ hard bed; unfractured; calcium carbonate cement.

-(very dense).

 cement.

-2" moderately hard bed; unfractured; calcium carbonate

moderately hard to very hard beds; (Well-graded SAND (SW); very dense; moist; weak cementation).

SEDIMENTARY ROCK (SANDSTONE); fine to coarse grained; massive; yellowish brown; slightly weathered; very soft; poorly-indurated; with scattered 

-(Well-graded SAND with GRAVEL (SW); very dense; little coarse GRAVEL, rounded).

-(Poorly-graded SAND (SP); very dense; fine and medium SAND; trace coarse, rounded GRAVEL).

-2" hard bed; unfractured; few shell fragments; calcium carbonate cement.

GRAVEL (SP); very dense; moist; fine SAND; little fine and coarse GRAVEL; subangular to rounded; weak cementation).

SEDIMENTARY ROCK (SANDSTONE); fine-grained; massive; reddish brown; slightly weathered; very soft; poorly-indurated; (Poorly-graded SAND with 

4"

4"

4"4"

BENCH MARK

NAD83 (Horizontal)

NAVD 1988 (Vertical)

Elevation: 300.93 feet

"DAR" Line/"A1" Line.

at Station 298+46.0, Right 60 feet of 

north side of E. Palomar St. OC bridge, 

BM 805-5.00, Brass disk in sidewalk on 

RQD=N/A

REC=100%

RQD=N/A

REC=57%

ERi = 93% 

307.5’

R-10-002

300

310

290

280

270

260

250

240

230

220

210

200

190
01-05-10

Terminated at Elev 112.3’

RQD=N/A

REC=93%

RQD=N/A

REC=72%

RQD=N/A

REC=16%

34 1.4

RQD=N/A

REC=100%

46 1.4

REF 1.4

RQD=N/A

REC=100%

40 1.4

RQD=N/A

REC=43%

52 1.4

30 1.4

29 1.4
RQD=N/A

REC=37%

RQD=N/A

REC=100%

REF 1.4

RQD=10%

REC=100%

62 1.4

REF 1.4
RQD=N/A

REC=100%

RQD=8%

REC=79%

41 1.4

REF 1.4

41 1.4

55 1.4

56 1.4

43 1.4

50 1.4

52 1.4

78/8" 1.4

71 1.4

RQD=0%

REC=96%

RQD=N/A

REC=91%

RQD=N/A

REC=100%

RQD=N/A

REC=86%

RQD=0%

REC=100%

RQD=N/A

REC=94%

RQD=N/A

REC=71%

RQD=N/A

REC=100%

RQD=32%

REC=92%

RQD=0%

REC=94%

298+00

60/6" 1.4

48 1.4

299+00

300

290

280

270

260

250

240

230

220

210

200

190

300+00

3. Plan sheets provided by Design, show that "A1" Line = "DAR" Line.

   RQD was not calculated.

   encountered within the drill interval was not sound rock, therefore 

2. RQD designated with "NA" (not applicable) indicates that the rock 

   investigation.

1. Ground water was not encountered during the 2010 subsurface 

PROFILE

Vert:  1" = 10’

Horiz: 1" = 10’

"A1" LINE

PLAN

TO SAN YSIDRO

TO SAN DIEGO

3 4 6 7 8 9 2 3305+00 310+00

R-10-004R-10-007
"DAR" LINE2

0
+
0
0

2
1

+
0
0

N17?43’54"W

300+006 7 8
9 1
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PROFILE

"LOG OF TEST BORINGS 1 OF 5"

FOR PLAN VIEW, SEE

270

260

250

240

230

220

210

200

190

280

290

RQD=N/A

REC=100%

R-10-007

287.8’

Terminated at Elev 187.2’

01-27-10

41 1.4

RQD=N/A

REC=40%

RQD=N/A

REC=86%

75 1.4

RQD=N/A

REC=100%

94 1.4

RQD=0%

REC=57%

31 1.4

RQD=N/A

REC=86%

43 1.4

32 1.4

RQD=11%

REC=100%

50 1.4

RQD=0%

REC=91%

32 1.4

RQD=N/A

REC=91%

481.4

RQD=14%

REC=91%

39 1.4

36 1.4

66 1.4

RQD=N/A

REC=86%

RQD=N/A

REC=94%

115/8" 1.4

RQD=N/A

REC=86%

RQD=13%

REC=100%

49 1.4

RQD=N/A

REC=100%

RQD=N/A

REC=100%

RQD=N/A

REC=80%

45 1.4

46 1.4

90/6" 1.4

RQD=0%

REC=100%

REF 1.4

50/1" 1.4

41 1.4

RQD=9%

REC=100%

RQD=44%

REC=100%

4"

ERi = 97% 

very dense; dry; fine SAND; few fine and coarse GRAVEL).

poorly-indurated with scattered hard beds; (Poorly-graded SAND (SP); 

to massive; reddish brown and yellowish gray; slightly weathered; 

SEDIMENTARY ROCK (SANDSTONE); fine-grained; moderately bedded 

-moderate brown and yellowish gray.

-3" hard bed; unfractured.

-(light olive gray; moist).

-15" hard bed; fractures spacing up to 5".

-very dense.

-12" hard bed; fracture spacing up to 3".

-6" hard bed; unfractured.

-yellowish gray and light brown.

-6" hard bed; unfractured.

-light olive brown.

-12" hard bed; fracture spacing up to 3".

-with 60% hard beds; moderately bedded; fracture spacing up to 12".

R-10-004

303.1’

Terminated at Elev 240.8’

01-12-10

ERi = 93% 

19 1.4

25 1.4

44 1.4

27 1.4

29 1.4

62 1.4

44 1.4

RQD=N/A

REC=100%RQD=N/A

REC=67% RQD=11%

REC=13%

RQD=11%

REC=83%

RQD=N/A

REC=100%

RQD=11%

REC=100%

RQD=N/A

REC=100%

RQD=0%

REC=89%

RQD=N/A

REC=77%

RQD=N/A

REC=80%

RQD=N/A

REC=91%

RQD=N/A

REC=94%
4"

50/3"-REF 1.4

15/6", >50/2" 1.4

53 1.4

RQD=N/A

REC=100%

RQD=N/A

REC=100%

SAND; little fine and coarse, subangular to subrounded GRAVEL; (FILL).

Poorly-graded SAND with GRAVEL (SP); reddish brown; dry; mostly fine and coarse 

(SP); medium dense; dry; weak cementation).

very soft; unfractured; poorly-indurated with scattered hard beds; (Poorly-graded SAND 

SEDIMENTARY ROCK (SANDSTONE); fine-grained; massive; yellowish brown; slightly weathered; 

-(Poorly-graded SAND (SP); dense; moist; fine SAND).

-(Well-graded SAND (SW); dense; dry; trace fine and coarse, rounded and subangular GRAVEL).

 coarse GRAVEL).

-(Poorly-graded SAND with GRAVEL (SP); moist; fine and medium SAND; some fine and 

-very dense.

-(Poorly-graded SAND (SP); dense; moist; fine and medium SAND).

 coarse GRAVEL)

-(Poorly-graded SAND with GRAVEL (SP); very dense; moist; medium SAND; little fine and 

-(Poorly-graded SAND (SP); very dense; moist; fine and medium SAND).

-reddish brown with iron oxide banding.

-3" hard bed; fine SAND; unfractured; calcium carbonate cement.

-5" hard bed; unfractured; calcium carbonate cement.

-5" hard bed; unfractured; calcium carbonate cement.

-5" hard bed; unfractured; calcium carbonate cement.

-yellowish brown.

270

260

250

240

230

220

210

200

190

280

290

300

Vert:  1" = 10’

Horiz: 1" = 40’

305+00 310+00 315+00

180180

REF 1.4
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Weak

Moderate

Strong

Criteria

CEMENTATION

Description

pressure.

Will not crumble or break with finger 

finger pressure.

Crumbles or breaks with considerable 

little finger pressure.

Crumbles or breaks with handling or 

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Strength (tsf)

Compressive

Unconfined

Measurement (tsf)

Penetrometer

Pocket

Measurement (tsf)

Torvane

penetrated only with great effort

Readily indented by thumb but 

difficulty

Indented by thumbnail with 

by fist

Easily penetrated several inches 

by thumb

Easily penetrated several inches 

thumb with moderate effort

Penetrated several inches by 

Size

Size

S
i
z
e

S
i
z
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

plastic limit.

The thread can barely be rolled and the lump cannot be formed when drier than the 

when drier than the plastic limit.

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

The thread is easy to roll and not much time is required to reach the plastic limit. 

without crumbling when drier than the plastic limit.

can be rerolled several times after reaching the plastic limit. The lump can be formed 

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

1"

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary percussion boring (air)

Rotary drilled boring 

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand Auger

Hand driven (1-inch soil tube)

Note: Size in inches.

Symbol Description

P

R 

A 

D

R

CPT

HA

HD 

O

Type

Hole

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev
Terminated at Elev

drop or as noted)

hammer with a 12"

(Using 28 lb hand 

Blows per 12"

cone, or as noted)

hammer and a 2.2"

MB 156 percussion

(using a Stanley

seconds per 12"

Driving rate in

(inches)

Size of Sampler 

Tip Bearing (Tsf)
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very Dense

Dense

Medium Dense

Loose

Very loose

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

touch

Absence of moisture, dusty, dry to the 

below water table

Visible free water, usually soil is 

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

   > 50

31 - 50

11 - 30

5 - 10

0 - 4

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"

805 4.7/5.6     650
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IGNEOUS ROCK

LEGEND OF ROCK MATERIALS

SEDIMENTARY ROCK

METAMORPHIC ROCK

WEATHERING DESCRIPTORS FOR INTACT ROCK

Diagnostic features

Texture and Solutioning

Body of Rock Texture Solutioning

Preserved.

No solutioning.No change.

Decomposed

Fresh

Description
and/or oxidation

Chemical Weathering-Discoloration

minerals usually complete.

leaching of soluble

structure may be preserved;

or complete remnant rock

Resembles a soil, partial

(disaggregated).

of grain boundaries

Complete separation

mostly leached.

erals may be

Soluble min-

preserved.

Generally

boundaries visible.

Partial separation of

argillation).

dration,

tion (hy-

disintegra-

chemical

altered by

Texture

complete.

erals may be

soluble min-

Leaching of 

may be noted.

ble minerals

of some solu-

Minor leaching

intact (tight).

No visible separation,

(tight).

No separation, intact

or oxidation.

No discoloration

sediments

and some coarse-grained

primarily for granitics

tions (disaggregation)

Grain boundary condi-

Mechanical Weathering-

oxidized.

No discoloration, not 

are dull.

some feldspar crystals

tance from, fractures;

face of, or short dis-

tion is limited to sur-

Discoloration or oxida-

crystals are "cloudy."

"rusty," feldspar 

out; Fe-Mg minerals are

tures usually through-

tion extends from frac-

Discoloration or oxida-

altered to clay.

minerals are completely

all feldspars and Fe-Mg

quartz may be unaltered;

tant minerals such as

throughout, but resis-

Discolored or oxidized

Surfaces

Fracture 

General Characteristics

rocks are struck. 

Hammer rings when crystalline 

rock not weakened. 

rocks are struck. Body of 

Hammer rings when crystalline 

is slightly weakened. 

rock is struck. Body of rock 

Hammer does not ring when 

significantly weakened.

tures, or veinlets. Rock is 

incipient or hairline frac-

planes of weakness such as 

blow without reference to 

pressure or by light hammer 

with moderate to heavy manual 

hammer, usually can be broken 

Dull sound when struck with 

"stringers" or "dikes."

quartz may be present as 

Resistant minerals such as 

Can be granulated by hand.

Weathered

Slightly

Weathered

Moderately

Weathered

Intensely

surfaces.

oxidation of most 

discoloration or 

Minor to complete 

oxidized.

are discolored or

All fracture surfaces 

friable.

oxidized, surfaces 

are discolored or 

All fracture surfaces 

disaggregated.

conditions granitics are

is friable; in semiarid 

Partial separation, rock 

boundary conditions.

aggregation, see grain 

produces in-situ dis-

or chemical alteration 

to clay to some extent; 

minerals are altered

feldspars and Fe-Mg

dation throughout; all

Discoloration or oxi-

FRACTURE DENSITY

Observed Fracture Density

Unfractured

Very slightly fractured

Slightly fractured

Moderately fractured

Intensely fractured

Very intensely fractured

Lengths greater than 3 feet.

No fractures.

Mostly chips and fragments with a few scattered short core lengths.

Description

greater than 3 feet.

Lengths from 1 to 3 feet with few lengths less than 1 foot or

descriptors may be combined.

exposure, or where characteristics are "in between" the descriptor definitions. Only two adjacent 

distribution of both fracture density characteristics is present over a significant interval or 

Combination descriptors (such as "Very intensely to intensely fractured") are used where equal 

ROCK HARDNESS

Criteria

Very Soft

Soft

Hard

Very Hard

Description

PERCENT CORE RECOVERY (REC) & ROCK QUALITY DESIGNATION (RQD)

x 100%REC =

RQD = x 100%

>

Top Hole El.

l
o
c
a
t
i
o
n

B
o
r
i
n
g
 

Hole I.D.

RQD=50%

REC=100%

RQD=80%

REC=100%

RQD=0%

REC=88%

Boring Date

End drilled interval

Begin drilled interval

Begin drilled interval

End drilled interval

Begin drilled interval

End drilled interval

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

pressure). Heavy hammer blows required to break specimen.

Specimen can be scratched with a pocket knife or sharp pick with difficulty (heavy 

pressure, can be scratched with fingernail. Breaks with light to moderate manual pressure.

Specimen can be grooved or gouged easily by a pocket knife or sharp pick with light 

Extremely Hard

Moderately Soft

Moderately Hard

repeated heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick; can only be chipped with 

heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick. Breaks with repeated 

pocket knife. Breaks with light manual pressure.

Specimen can be readily indented, grooved or gouged with fingernail, or carved with a 

Term

Strong

Weak

Very Weak

Very Strong 

> 30,000

14,500 - 30,000

7,000 - 14,500

3,500 - 7,000

700 - 3,500

150 - 700

< 150

RELATIVE STRENGTH OF INTACT ROCK

Uniaxial Compressive Strength (PSI)

Extremely Strong

Medium Strong

Extremely Weak

Description Thickness / Spacing

Massive Greater than 10 ft

3 to 10 ft

1 to 3 ft

Moderately bedded

Very thinly bedded

Laminated 

Very thickly bedded

BEDDING SPACING

"intensely weathered to decomposed."

significant, identifiable zones can be delineated. Only two adjacent descriptors may be combined. "Very intensely weathered" is the combination descriptor for 

significant intervals or where characteristics present are "in between" the diagnostic feature. However, combination descriptors should not be used where 

Combination descriptors (such as "slightly weathered to fresh") are permissible where equal distribution of both weathering characteristics is present over 

Thickly bedded

Thinly bedded

Lengths mostly in 4" to 1 foot range with most lengths about 8"

Length of intact core pieces   4"

or heavy pressure. Breaks with light hammer blow or heavy manual pressure.

Specimen can be grooved 1/6" deep with a pocket knife or sharp pick with moderate 

3-5/8" to 1 ft

1-1/4" to 3-5/8"

3/8" to 1-1/4"

Less than 3/8"

intervals with lengths less than 4"

Lengths average from 1 to 4" with scattered fragmented

Total length of core run (inches)

Total length of core run (inches)

Length of the recovered core pieces (inches)
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pressure. Core breaks with moderate hammer blows.

Specimen can be scratched with pocket knife or sharp pick with light or moderate 
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