Appendix A

Available Geotechnical Information

Excerpts from 1976 Woodward-Clyde Consultants Geotechnical Investigation
Excerpts from 1980 DMJM As-Built Site Improvement Drawings

Excerpts from 2007 Treadwell & Rollo Geotechnical Investigation

2012 Treadwell & Rollo Geotechnical Study
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ect:

South San Francisco, California

OYSTER POINT MARINA

BORING LOG

LEGEND SHEET

Date Drilled:

Hammer Weight:

Type of Boring: Remarks:
o " - ® X = b 3 .
s]F (Y 5| 8.1 85
a £ | DESCRIPTION 25103 ¢ E Sz
3| 4 |a =8]8 |ss@
Surface Eievation:
5 E ~a—— 2-INCH I.D. MODIFIED CALIFORNIA SAMPLER
i N
7 X
i g ~———— 2%-INCH I.D. MODIFIED CALIFORNIA SAMPLER
10—
] X —=«———— 3-INCH 0.D. SHELBY TUBE SAMPLER
7 B BLOW COUNT WITH A 140-LB. HAMMER
15— | 2% T FALLING 30 INCHES
n B
* g BLOW COUNT WITH A DOWNHOLE HAMMER FALLING
. | 23 12 INCHES THROUGH DRILLING FLUID
20— a
. | P ———— SAMPLER ADVANCED BY PUSHING
25— 1N WATER LEVEL MEASURED:
ATD --——— At Time of Drilling
6-4-76 —-——(On Date Indicated
30—
JobNo. 13609A WOODWARD-CLYDE CONSULTANTS Figure A-1
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Project: OYSTER POINT MARINA . - Project: OYSTER  POINT MARINA H
South San Francisco, California Log of BOflng No. 76 17 South San Francisco, Californis LOO of Bonng No. 76~-1 8
Date Drilled: June 15, 1976 Bumser Weight: bate Drilied: —Juns 18, 197§ Welght:
e of Borings_ 0 Auger e of Boring: §°_Auger Ramarks: —
——ee ———
g ; MEREEE : : MEREEE
Sl s | & E¥] T. |£8%. A I A~ Be| B, | ERb.
£ 4 g DESCRIPTION 28188 “:'Eﬁﬁ £ s i DESCRIPTYION ::‘,' a8 "5'253
HREE ZIREE HRAE I E
Surface Elevation: 122 Surface Elevation: 104
. CLAYEY SILT FILL: Poorly compacted, dry, brown 4 1" Asphalt Over 8" Rock Base Vanum
N | E —w N D FILL: Poorly compacted Y amme
B b RUBBISH FItLL
5 — 5
7 RUBBISH Frut 1 ('ILL)I
10 — 10 —
i R
15 — 15 —f
, 4
zu__- 20 SIiLTyY CLAY (CH)
- ' T Soft, saturated, dark gray
25 -: . 25
- -4
30 — 30—
: Rubbish mixed with soft clay .
35 (FILL) 35
40 — 90 -
: o {BAY MUD)
45 — 45
50 — 50 —
4 .
B SITLTY CLAY (CH) b
55 — 55 —
] Soft, saturated, dark gray i
60 — . 69 —
65 — 65 —
B 1
70 — 70 —
75 — 75 =
80 —— 80 —
85 — 85 —
90 — 90 —
A With stringers of dark brown peat .
95 — 95 —|
4 4 Soft to medium stiff
4 .
100 — 160 —
. e
i ] Medium stiff
105 — 105 — (BAY MUD)
- 4
T : i SILTY CLAY (cL)
1 Medium stiff, black, with lenses of sand
] (BAY mup) 110 - CLAYEY SAND (sc)
110 — Medium dense, light green-gray
J 1 . \ BOTTOM OF HOLE @ 1121
CLAYEY SAND (sc) 115 —
115 — Loose to medium dense, black ]
T S A N D {SP) T
B Medium dense, greenish-gray 1
120 ~ Ibense. clayey .
i \aonon OF HOLE @ 122° -
125 ~ N
- Proj. No. 13609A WOODWARD-CLYDE CONSULTANTS Figure A—i5
N .
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Project: OYSTER  POINT MARINA H - Project: OYSTER POINT MARINA H
South San Francisco, Californfa LOg of Bonn; NO. 76 19 South San Francisco, California Log of Bﬂrlng NO. 76—20
Date Drilled: June 10, 1976 Weight: 140 1bs, A Date Drilled: June 11, 1976 n Weight: 140 1bs,
W L
Type of Boring: 6 Auger Rema¥hes — Type of Boring: 4-3/8" Rotary » .
: z 2. ; o o .
- o [ [ 3] i o [ S 22<
A Y 2e| By [S85y I ZE] B | E5%.
5 B H DESCRIPTION 25188 |gfs2 £ % i DESCRIPTION LRI T
c
L EERE 281z |28 £13]s 28|z |Bf:
Surface Elevation: 10§ Surface Elevation: 123
i 2" Asphalt Over 5" Rock Base S 41 43 CLAYEY SAND FliLlL - - -
41 21 CLAVYEY SAND FriLL - . . 1. E 1679 Moderately compacted, dry, brown ) }
4 Moderately compacted, moist, dark gray, - "
42 12 with rock fragments and some rubbish - - - N
5 — ’ (FI1LL) 5 —
1 JSoft clay and rubbish b
43 1 69 | 58 - . RUBBISH  Fpyy
10 — 10
15 — SILTY cLAY (CH) 15 —
4 4 2% 58 64 200 E
Very soft to soft, saturated, dark gray
20 — 20 —
25 — 25
30 — E 30 —
e 2 59 61 500 e
5 g Rubbish fill mixed with soft clay and wood
Ny . (FITLL)
35 (BAY MHuop) 3
. =4 3 S 6 - -~ -
- - N
4o 4o —
B i LJ S1LTY CLAY (cH)
h 7 Soft, saturated, dark gray
16 2% ————— e 60 60 380 4 %S
4s — AL = €73, P1 = 402 ws— 4 K1 No Recovery
4 = X
50 — 50 —
N 45 3 — —— s s ] 54 64 5§90
" 4 LL = 72%, Pl = 46% /-
55 —f . 55 —
1 =
) 7 4 52 | 64  s70 4
50-1 60 —~1 6 6 511 66 | 470
4 ] (BAY MUD)
65 1 65 -
. 1 FINE cLAYEY SAND (s) )
N 47 29 22 104 §390
N 3 SITerTy CLAY (cL)
Very stiff, saturated, green
70 Medium stiff 70
4 (BAY Muop) _
s E 78 S AN D (sp) ) _ ;
: 8 1% _ 21 106 R : Very dense, saturated, dark green-gray
75 - SILTY CLAY (cH) UU TRIAXIAL TEST 75
g Stiff, saturated, green !‘(01'0‘3) = 800 psf ) E
. 4 FINE SANDY CLAY (cL)
19 E 41 Very stiff, saturated, — 16 119 -
1 b U A
49 g 32 19 111 6870 ] rown kl(jﬁzgé'g,)(: I=. ‘{g% pst
80 — STLTY CLAY (cL) 80 — /4
T Very stiff, saturated, brown T
] — 23 | 103 . IOE 80 —— L1617 | .
19 3 - UU TRIAXIAL TEST
{10 E ﬁf"’ega:“i‘"c‘]’:pt“ to UU TRIAXIAL TEST 4 5(0,-0,) = 4830 psf |
o5 ine y Clay %(0,-03) ¢ = 1350 psf 85 — -
] —_— ] SITLTY CLAY (cvL)
. s Hard, saturated, gray-brown
S A N D (sP) 11 E 80 5
T 1 E 32 Medium dense, saturated, brown . . . - 1 118 |11,600
With lenses of silty sand and sandy silt N
90 90 —
1 4 Very stiff, more plastic (CL-CH)
1 | with some sand
1.,  Grades with depth to sandy si1e (ML) IRY; E a0 e L [T [P TP
12 I 68 - _ _ ) -
95 — s S H A L E 05 | 4(07-03) ¢ = 2330 psf
:1 Soft, saturated, dark gray R
] Soft to medium hard ' 1
._ ] SILTY SAND (SM)
100 i Inedium hard 100 t Dense, saturated, brown
-1 -
7 IMedium hard to hard 4 SANDY CLAY {cL-sc)
E .
Very stiff, saturated, mottled gray-brown,
105 3 105 — 13 {73s9" with rock fragments, probably highly - - =
1 \ g L weathered bedrock
1 BOTTOM OF HOLE @ 105' .
110 — 110 —
] ] S AN DS T 0N E
4 Hard, damp, reddish-brown, with
] . claystone inclusions
. 115 —
. Tas Kooser - - -
7 ] \- BOTTOM OF HOLE @ 117'
1 120
7 E
-{
Proj. No. 13609A WOODWARD-CLYDE CONSULTANTS Figure A-Ii6
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6.2.1 Liquefaction, Lateral Spreading, and Differential Compaction

Saturated, cohesionless soil can liquefy as it experiences a temporary loss of shear strength created by a
transient rise in excess pore pressure generated by strong ground motion. We conclude the sand layers
present beneath the groundwater at the site are sufficiently dense and/or cohesive so that the potential

for liquefaction and lateral spreading is low.

Cyclic densification of non-saturated loose to medium dense sand by earthquake vibrations can cause
ground surface settlement (differential compaction). On the basis of a review of the Woodward-Clyde
1976 borings, it appears the sand above the groundwater within the proposed landside development area
at the site, where explored, is sufficiently dense and/or cohesive so that the potential for cyclic

densification and associated settlement is low.

6.2.2 Ground Rupture

Historiéally, ground surface ruptures closely follow the trace of geologically young faults. The site is not
within an Earthquake Fault Zone, as defined by the Alquist-Priolo Earthquake Fault Zoning Act and no
known active or potentially active faults exist on the site. Therefore, we conclude the risk of fault offset
at the site from a known active fault is low. In a seismically active area, the remote possibility exists for
future faulting in areas where no faults previously existed; however, we conclude the risk of surface
faulting and consequent secondary ground failure is low.

7.0 DISCUSSION AND CONCLUSIONS

From a geotechnical standpoint, we conclude the site can be developed as planned, provided the
recommendations presented in this report are incorporated into the project plans and specifications and
implemented during construction. The primary geotechnical issues to be addressed for the project are
settlement of the Bay Mud under the weight of existing fill and refuse material adjacent to the site
(former Oyster Point landfill) and satisfactory foundation support for the proposed pier structure. Our
conclusions regarding these and other issues are discussed in the remainder of this section.

7.1 Settlement

The results of our analyses indicate the Bay Mud is still consolidating under the weight of the existing fill
and refuse material, which terminate at the shoreline. These results are consistent with the thickness of
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the Bay Mud and the length of time the fill has been in place. Consequently, even if no new fill is added
to the site, settlement will continue to occur due to on-going primary consolidation and secondary
compression (strain-related movements) of the Bay Mud. Where new fill is placed, a new cycle of
primary consolidation will begin and additional settlement will occur. However, we understand only minor
onshore fills in the vicinity of the ramp will be placed; the settlement associated with this additional fill is
expected to be minor relative to the remaining settlement. Our estimates of the predicted future
settlement versus time along the shoreline at the site over the next 50 years are shown on Figure 6.
Differential settlement between the pile-supported pier structure and the shoreline should be anticipated.
Exterior slabs and ramps attached to the pile-supported pier should be hinged to accommodate the
anticipated differential settlement between the pier and shoreline. We understand asphait or gravel
pathways will extend perpendicularly from the ramp. Regular maintenance, such as the addition of fill or
asphalt overlays should be anticipated for the pathways as the hinged slab rotates to reduce differential
settlement between the ramp and pathway.

Although there is no fill directly over the Bay Mud within the proposed pier structure area, we anticipate
settlement of the Bay Mud will occur near the shoreline due to the influence of the fill loads at the
shoreline. We conclude the Bay Mud within approximately 50 feet of the shoreline is undergoing
consolidation settlement due to the influence of the fill. Because of the anticipated settlement of the Bay
Mud, we conclude that piles placed within 50 feet of the shoreline will experience downdrag loads.
Downdrag is the additional load transferred to the piles when the Bay Mud surrounding the pile is
consolidating. The downward movement of the compressible soil layer and the soil above it with respect
to the pile imposes negative frictional stresses on the pile. These loads are discussed in Section 7.2.

7.2 Foundations

We anticipate excessive settlement would occur in the Bay Mud beneath the new pier loads if supported
on a shallow foundation system. Therefore, we conclude a deep foundation system, consisting of driven
piles primarily gaining support in the sand below the Bay Mud, is the most appropriate method for
support of the pier. On the basis of discussions with Moffatt & Nichol, the project structural engineer, we
understand two different sized steel pipe piles will be used to provide vertical and lateral support for the
pier structure: 1) 36-inch-diameter pile with 3/4-inch-thick wall and 2) 42-inch-diameter with 1-inch-thick
wall. We judge piles will gain support through a combination of friction between the soil and the pile
shaft and end-bearing in the sand layer below the Bay Mud.
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As discussed in Section 7.1, the fill and refuse from the Oyster Point landfill are consolidating the Bay
Mud and causing ground surface settlement. The estimated settlement decreases with distance from the
landfill. Piles located within 50 feet of the shoreline should be designed to support downdrag loads, in
addition to the structural loads.

The settlement of properly installed driven piles, designed based on the recommendations presented
herein, should be less than 1/2 inch. Differential settlement between adjacent pile caps should be less
than 1/4 inch.

As discussed in Section 7.1, a hinged slab may be used to connect the pier to the shoreline; the hinged
slab may be supported on a continuous footing bearing on the existing fill. The hinged slab should be
designed to rotate and settle with the ground. The estimated settlement over the next 50 years along
the shoreline is shown on Figure 6. The footing should be located outside the landfill, the approximate
limits of which are shown on Figure 2. The landfill is covered with a clay cap; the bottom of the footing
should not be located within 12 inches of the surface of the clay cap to prevent the excavation from
disturbing the clay cap.

8.0 RECOMMENDATIONS

Our recommendations regarding foundation design, site preparation and grading, flexible pavement
design, seismic design, and other geotechnical aspects of this project are presented in this section.

8.1 Foundations

Th_e pier structure may be supported on 36-inch and 42-inch-diameter steel pipe piles with 3/4-inch and
1-inch-thick walls, respectively. Axial and lateral capacities for piles, as well as construction
considerations are presented in Sections 8.1.1 through 8.1.3. Recommendations for footings are
presented in Section 8.1.4.

8.1.1 Axial Load Resistance

The piles should gain support from friction between the sides of the pile and the soil and end-bearing in
the sand below the Bay Mud. Piles should be driven a minimum of 10 feet into the sand below the Bay

10
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Mud. The depth to the sand layer varies across the pier footprint; we estimate pile lengths will be on the
order of about 100 to 105 feet (as measured from the mudline).

Recommended net allowable dead plus live load pile capacities for steel pipe pile driven a minimum of
10 feet into the sand below the Bay Mud are presented in Table 4. As discussed in Section 7.1, piles
within 50 feet of the shoreline may be subjected to downdrag forces. We understand several of the
36-inch-diameter piles will be within this zone. We estimate the downdrag load on the 36-inch-diameter

piles will be approximately 145 kips.

TABLE 4
Recommended Single Pile Capacity
Steel Pipe Piles
(10 feet embedment into sand below Bay Mud)
Pile Diameter/ Wall
Thickness (inches,
inches) Downdrag Load* NET Qaiowable >
(kips) Dead plus Live (kips)
No Downdrag (beyond '
36/0.75 50 feet from shoreline) 0
No Downdrag (beyond
42/1.0 50 feet from shoreline) 690
36/0.75 145 345

1 Downdrag load applies to piles located within 50 feet of the shoreline.
2 Net Qagowabie includes downdrag load.

3 Loads on pile should not exceed ultimate structural capacity of pile. Check by multiplying
load on pile by appropriate load factor and adding downdrag load.

For short term compressive axial loading conditions such as wind or seismic, the capacities shown on
Table 3 may be increased by 1/3. The seismic uplift capacity should be considered to be equal to the
allowable compressive axial capacity. To avoid capacity reduction due to group effects, piles should be
spaced no closer than four pile widths, center to center.

11
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8.1.2 Lateral Load Resistance

The piles should develop lateral resistance from the passive pressure acting on the upper portion of the
piles and their structural rigidity. The allowable lateral capacity of the piles depends on:

o the pile stiffness

e the strength of the surrounding soil

e axial load on the pile

o the allowable deflection at the pile top and the ground surface

o the allowable moment capacity of the pile.

We developed deflection and moment profiles based on 0.5 and 1 inch of lateral deflection for both fixed-
and free-head conditions for 36-inch- and 42-inch-diameter steel pipe piles. These curves are presented
on Figures 7 through 10. These lateral capacities are for single piles only and assume the piles are
coated to reduce corrosion potential in the upper 25 to 30 feet. If piles are placed within a spacing of six
pile diameters, group reduction factors may apply and we should be consulted to provide the appropriate
reduction factors. The moment profile for a single pile with an unfactored load should be used to check

the design of individual piles in a group.

8.1.3 Pile Installation

Selection of driving equipment for this project should take into account the “matching” of the pile
hammer with the pile size and length. The piles have large cross-sections, and special consideration
should be given to selecting a hammer that can deliver enough energy to the tip of the piles to drive
them efficiently without damaging them. If the pile cannot be driven to the desired tip elevation, pile
jetting may be performed; however, jetting should only be allowed when approved by the geotechnical
engineer. Alternatively, a vibratory hammer may be used to install the piles. The diesel or vibratory
hammer specifications and proposed installation procedures should be submitted to both the structural

and geotechnical engineer for review.

8.1.4 Footings

The hinged slab may be supported on a shallow continuous footing bottomed in fill. The footing may be
designed for an allowable bearing pressure of 2,000 psf for dead plus live loads. The allowable bearing

12
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pressure may be increased by one-third for total loads, including wind or seismic forces. These values
include factors of safety of at least 2.0 and 1.5 for dead plus live loads and total loads, respectively.
Footings should be at least 18 inches wide and bottomed at least 18 inches below the lowest adjacent

soil subgrade.

Lateral loads can be resisted by a combination of passive pressure acting on the vertical faces of the
footings and friction along the base of the footings. Passive resistance may be calculated using an
equivalent fluid weight of 250 pounds per cubic foot (pcf). The upper one foot of soil should be ignored
unless it is confined by a slab or pavement. Frictional resistance should be computed using a base
friction coefficient of 0.3. The passive resistance and base friction coefficient values include a factor of
safety of at least 1.5.

8.2  Site Grading and Fill Placement

Prior to grading operations, any existing asphalt pavement, concrete slabs, and other improvements
should be demolished and removed from areas to receive improvements. If acceptable from an
environmental standpoint, existing asphalt pavement and concrete may be ground up and used in the fill.
The asphalt and concrete should be broken into fragments smaller than three inches in least dimension
and mixed with sufficient fine-grained material to reduce the size of voids. Where vegetation exists in
areas to receive improvements, the upper few inches of soil containing roots and organic matter should
be stripped. The stripped material can be stockpiled for future use in landscaping, if approved by the
project architect.

The surface exposed by stripping and /or excavation should be:

o scarified to a minimum depth of six inches
e moisture conditioned to near optimum

e compacted to at least 90 percent relative compaction®

2 Relative compaction refers to the in-place dry density of soil expressed as a percentage of the maximum dry

density of the same material, as determined by the ASTM D1557 laboratory compaction procedure.

13
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TEST GEOTECH LOG 417703.GPJ TR.GDT 10/11/07

PROJECT:

SOUTH SAN FRANCISCO FERRY TERMINAL
OYSTER POINT MARINA
South San Francisco, California

Log of Boring@-a
PA 10F5

Boring location:

See Site Plan, Figure 2

Date started:

3/12/07

| Date finished: 3/13/07

Drilling method:

Rotary Wash

Logged by:

A. Scavullo

Hammer weight/drop: 140 Ibs./30 inches l Hammer type: Automatic Hammer

Sampler: Standard Penetration Test (SPT), Shelby Tube (ST)

LABORATORY TEST DATA

SAMPLES

DEPTH
(feet)

z

Sampler

Sample

SPT
N-Value

LITHOLOGY

MATERIAL DESCRIPTION

Type of
Strength
Test

Pressure
Lbs/Sq Ft

Confining

Shear Strength
Lbs/Sq Ft

Fines
%

‘Natural
Moisture
Content, %

Dry Density
Lbs/Cu Ft

16—

ST

ST

ST

ST

ST

ST

§ 25
q psi

4 25
§ psi.

200
| psi

CH

Ground Surface Elevation: -6.8/ -6.5 feet’(MLLW)
A

CLAY (CH)
dark gray, very soft, wet, with shell fragments

grades soft

BAY MUD

1_1

TxUU

“|Txuu

“[Txuu

TlTxuu

“|Txuu

TxUU

120

300

490

680

860

1,050

70

120

210

300

430

430

70.1

66.4

67.6

61.6

64.8

77.0

58

59

60

63

61

55

TreadwelRRollo

Project No.:
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Figure:
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' SOUTH SAN FRANCISCO FERRY TERMINAL .
PROJECT: OYSTER POINT MARINA Log of Borm@
‘ E 2 OF 5

South San Francisco, California

SAMPLES LABORATORY TEST DATA

MATERIAL DESCRIPTION

DEPTH
(feet)
Sampler
Type
Sample
SPT
N-Value'
LITHOLOGY
Type of
Strength
Test
Confining
Pressure
Lbs/Sq Ft
Shear Strength
Lbs/Sq Ft
Fines
%
Natural
Moisture
Content, %
Dry Density
Lbs/Cu Ft

TEST GEOTECH LOG 417703.GPJ TR.GDT 10/11/07

ST CLAY (CH) (continued) A

32— —
33— -

34— o7 ;28|5 ~]TxUU[1,430| 420 76.1 | 55

35— —
- 36— -

SH -

38— =

¥ 57| BB | T TxuU|1,630] 440 61.2| 64

40 -
41 -
42 -
43 -
44
45— CH
46—
47 —
48— —

49—1 . -
50 ST TxUU([1,180] 670 58.7( 65

psi A et

51— =
52— =
53— -
54— =
55— —

- 56— =
57— =

587 =
59— <25 —

ST —E psi . Y
60 -

grades mediums stiff

BAY MUD

TreadwellkRollo

Project No.: Figure:
4177.03 A-2b



NNichols
Oval


- -
' SOUTH SAN FRANCISCO FERRY TERMINAL -
PROJECT: OYSTER POINT MARINA |Log of Borm@
PAGE 3 OF 5

South San Francisco, California

SAMPLES LABORATORY TEST DATA

MATERIAL DESCRIPTION

DEPTH
(feet)
Sampler
Type
Sample
SPT
N-Value'
LITHOLOGY
Type of
Strength
Test
Confining
Pressure
Lbs/Sq Ft
Shear Strength
Lbs/Sq Ft
Fines
%
Natural
Moisture
Content, %
Dry Density
Lbs/Cu Ft

ST <25 CLAY (CH) (continued) A
61— psi ]

62J -
63— —
64— -
65— —
66— —
. 67— —
68— —
69— —

st | B2 ~|Txuu|2,59]| 800 56.1| 67

71— -
72 -
73— -
74
75 CH
76
77 -
78 —
79 -

BAY MUD
|

80 sT| B2 ~JTxuu|2,970| 870 525 69

81— . -
82— ~
83— a
84— —
85— _
86— -
87— .
88— 4
89— )

—

90—— _ | 4

TreadwellRRollo

Project No.: Figure:

4177.03 A-2c
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TEST GEOTECH LOG 417703.GPJ TR.GDT 10/11/07

T

PROJECT:

SOUTH SAN FRANCISCO FERRY TERMINAL

OYSTER POINT MARINA
South San Francisco, California

Log of Boring@-ﬂ?) |
E 4 OF 5

SAMPLES

DEPTH
(feet)

Sampler
Type

Sample

SPT
N-Value'

LITHOLOGY

MATERIAL DESCRIPTION

LABORATORY TEST DATA

Pressure
Lbs/Sq Ft
Lbs/Sq Ft
Fines
%

Type of
Strength
Test
Confining
Shear Strength

Naturat
Moisture
Content, %
Dry Density
Lbs/Cu Ft

SPT

SPT

29

150-
250
psi

27

SC

CLAY (CH) (continued)

T~ CLAYEY SAND (SC)

olive-gray, medium dense, wet

13

CH

CLAY (CH)
gray, stiff, wet, with shall fragments
[OLD BAY CLAY]

OLD BAY CLAY

37.8

14.4

TreadwellRRollo

Project No.: Figure:
4177.03
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 —
SOUTH SAN FRANCISCO FERRY TERMINAL .
PROJECT: OYSTER POINT MARINA Log of Bo I'll‘\@:f)E
“\_PAGE 5 OF 5

South San Francisco, California

SAMPLES

MATERIAL DESCRIPTION

DEPTH
(feet)

Sampler

Type
Sample

SPT
N-Value'
LITHOLOGY

LABORATORY TEST DATA

Type of
Strength
Test
Confining
Pressure
Lbs/Sq Ft

Shear Strength
Lbs/Sq Ft

Fines
%

Natural
Moisture

Content, %

Dry Density
Lbs/Cu Ft

SPT T3 CLAY (CH) (continued) A

121 -
122 i
123— -
124 -

125—
127

128— -
129— -
130 —
131 =]
132— Y

OLD BAY CLAY
]

133 SANDY CLAY (CL) _

yellow-brown and gray-brown, very stiff, wet

134— Consolidation Test, see Figure B-1 =

250

135— ST psi K
136— —~
137 ..

139 -
140— -
141— -
142 ' -
143— =

144 CLAYEY SAND(SC)

145— brown, very dense, wet, with gravel —

146ﬁ B |sc —

147— ST 600 -

psi

148— —

149 ; =

TxUU|6,060

3,720

TxUU|6,970]5,260

53.9

13.8

17.3

18.8

113

110

150

Boring was terminated at a depth of 148.5 feet.
Boring backfilled with cement grout.
Boring was performed over water.

' S&H and SPT blow counts verted to SPT-N values
using factors of 0.8 and 1.33, respectively
Elevation based on field measurements and published
tide tables for Oyster Polnt Marina and survey data
plus estimated siit accumulation

_TreadwellRRollo
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Figure:
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UNIFIED SOIL CLASSIFICATION SYSTEM

no. 4 sieve size)

Major Divislons Symbols Typical Names
§ GW Waell-graded gravels or gravel-sand mixtures, little or no fines
X Gravels

% e (More {I?a: half of GP Poorly-graded gravels or gravel-sand mixtures, little or no fines
4 = coarse fraction > GM | silty gravels, gravel-sand-silt mixtures
@ 3 8| no.4sieve size) .
..5 5@ GC Clayey gravels, gravel-sand-clay mixtures

- O
g3 sSwW Well-graded sands or gravelly sands, little or no fines
d<a Sands
g _@ (More than half of sP Poorly-graded sands or gravelly sands, littie or no fines
o = i
Og coarse fraction < SM | silty sands, sand-silt mixtures

E

SC Clayey sands, sand-clay mixtures

ML Inorganic siits and clayey silts of low plasticity, sandy silts, gravelly silts

Slits and Clays

LL = <50 CL Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, lean clays

oL Organic silts and organic slit-clays of low plasticity

MH Inorganic silts of high plasticity

Fine -Grained Solis
(more than half of soil
< no. 200 sieve size)

s"thLa:“i g(l)ays CH Inorganic clays of high plasticity, fat clays
OH Organic silts and clays of high plasticity
Highly Organic Solls PT Peat and other highly organic soils
SAMPLE DESIGNATIONS/SYMBOLS
GRAIN SIZE CHART Sample taken with Sprague & Henwood split-barrel sampler with
Range of Graln Sizes a 3.0-inch outside diameter and'a 2.43-Inch inside diameter.
Classification | U.S. Standard Grain Size Darkened area Indicates soil recovered
Aleye Blzp In Millimeters Classification sample taken with Standard Penetration Test
Boulders AbOVB 12‘l AbOVe 305 samp'er
Cobbles 12"to 3* 305 to 76.2 Uit aammnks bl e tincasalioe i
Gravel 3"toNo. 4 76.2104.76 ndisiubed sample faien with thin-wafled fubs
coarse 3" to 3/4° 76.2 to 19.1
fine 3/4" to No. 4 19.1t0 4.76 Disturbed sample
Sand No. 4 to No. 200 4.76 t0 0.074
coarse No. 4 to No. 10 4.76t02.00
medium No. 10 to No. 40 2.00 to 0.420 ; -
fine No. 40 to No. 200 0.420 to 0.074 Sampling atternpted with no recovery
Siit and Clay Below No. 200 Below 0.074

_\/_ Unstabilized groundwater level

_W_ Stabilized groundwater level

Core sample
Analytical laboratory sample

Sample taken with Direct Push sampler

SAMPLER TYPE

(o] Core barrel

CA California split-barrel sampler with 2.5-inch outside
diameter and a 1.93-inch inside diameter

D&M Dames & Moore piston sampler using 2.5-inch outside
diameter, thin-walled tube

O  Osterberg piston sampler using 3.0-inch outside
diameter, thin-walled Shelby tube

PT  Pitcher tube sampler using 3.0-Inch outside diameter,
thin-walled Shelby tube

S&H Sprague & Henwood split-barrel sampler with a 3.0-inch
outside diameter and a 2.43-inch inslde diameter

SPT Standard Penetration Test (SPT) split-barrel sampler with
a 2.0-Inch outside diameter and a 1.5-inch inside diameter

ST  Shelby Tube (3.0-inch outside diameter, thin-walled tube)
advanced with hydraulic pressure

SOUTH SAN FRANCISCO FERRY TERMINAL
OYSTER POINT MARINA
South San Francisco, California

CLASSIFICATION CHART

TreadwelliiRolio

Date 03/28/07 | Project No. 4177.03 Figure A-3
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Project:

PR

South San Francisco, California

OYSTER POINT MARINA

BORING LOG LEGEND SHEET

e Drillod:-

Hammer Weight:

Type of Boring: Remarks:
v [ - ° O\o ; ‘.’ g W
PRI Sl i_|f5EL
4 3 2 DESCRIPTION 2219y cssn
8 (7] =) s 8 g g é %
Surface Elovahon:_
5_' E ~a——— 2-INCH 1.D. MODIFIED CALIFORNIA SAMPLER
i E ~a————— 2,-INCH 1.D. MODIFIED CALIFORNIA SAMPLER
= |
10— :
+ X —at——— 3-INCH 0.D. SHELBY TUBE SAMPLER
i
7 | BLOW COUNT WITH A 140-LB. HAMMER
15— | |22 FALLING 30 INCHES
] * e BLOW COUNT WITH A DOWNHOLE HAMMER FALLING
- E 29 12 INCHES THROUGH DRILLING FLUID
20— r ,
i J p —st——— SAMPLER ADVANCED BY PUSHING
" 1S WATER LEVEL MEASURED:
ATD —=-—At Time of Drilling
6-4-76 =+—— (On Date Indicated
7
13609A WOODWARD—CLYDE CONSULTANTS Figure A-1

job No.




Woodwana - U"/‘M CANS WIAAMAS

Project: OYSTER POINT MARINA .
South San Francisco, California Lo g o f Borin g No. 76-€
' 3),, Drilied: April 9, 1976 Hammer Weight:
'Type of Boring: 6% Auger Remarks:
- “w - o\o_ ‘.? Q w
w ® U b I £ 9
£ a s S5c|S<| 2 £
a | €|z DESCRIPTION 8|85 9%
A 2518 |88
Surfoce Elevotion: 107 '
] CLAYEY GRAVEL FILL: Poorly compacted, contains
| large rock fragments
. SILTY CLAY FILL
1 ' Poorly compacted, wet, dark gray, with
5 : trace of rock fragments
1 < }Large rock fragments with clay
g 5-28-76 (FILL)T
10— .
h%s). SILTY CLAY  (CH)
] Soft, saturated, dark gray
20—
: (BAY MUD)
25—
30 \ .
] ) BOTTOM OF HOLE @ 30°
40—
I
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Project: OYSTER POINT MARINA .
South San Francisco, California Log of Borin ] No. 76-7
I?"))te Drilled; April 9, 1976 Hammer Weight: 140 1bs. ~—
A . 6" Auger
.ype of Boring: Remarks:
= " = N e @
w ® w -, o E @
£l s | N 25|83 S5
a g : DESCRIPTION 3 sleyg Y °
P n ) = é g 5 ‘%
Surfoce Elevotion: 111
SILTY CLAY FILL: Moderately compacted, moist,
dark gray, with trace of rock fragments
1.
1 l’gﬁ 7 - - -
5l RUBBISH FILL
12 L& : .
! gn | =™ Metal spring - T
d _
10 5-28-76
- 3 6 - - -
o SANDY CLAY (CL-CH)
_; Medium stiff, saturated, gray, with
| rock fragments (FILL) ?
? 4§ 2 No Recovery
20
. SILTY CLAY (CH)
1 5 2 - - -
- Soft, saturated, dark gray
2 5 )
o
4 6 2 No Recovery
o-
e (BAY MUD)
[ 2 ' - - "
;T < T 7 %
40
{1 8 6 - - -
N~ BOTTOM OF HOLE @ 42
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Mr. Christopher Devick

Moffatt & Nichol

2185 N. California Boulevard, Suite 500
Walnut Creek, California 94596

Subject:  Geotechnical Studies
Oyster Point Marina
Docks 8 and 11 Modifications
South San Francisco, California

Dear Mr. Devick:

Treadwell & Rollo is pleased to present the results of our geotechnical studies for the proposed
modifications to the existing Docks 8 and 11 at the Oyster Point Marina in South San Francisco,
California. Our services were performed in general accordance with our proposal, dated 6 June 2012.
We previously performed a geotechnical investigation for the recently opened South San Francisco Ferry
Terminal; the results of that investigation are presented in our report dated 10 October 2007 (Revised 8
August 2008).

The site is east of U.S. Highway 101 (Bayshore Freeway) at the east half of Oyster Point Marina, as
shown on Figure 1. The approximate location of Docks 8 and 11 are shown on Figure 2. We understand
the modifications that are being made to Dock 8 (Guest Dock) do not require new piles; the existing piles
are 12-inch square prestressed concrete piles. New 16-inch square prestressed concrete piles will be
installed for the Dock 11 modifications. On the basis of information provided to us by Moffatt & Nichol,
we understand the highest predicted tide will be at Elevation 9 feet! and the mudline in the vicinity of
Docks 8 and 11 varies from Elevation -5 to -8 feet.

SCOPE OF SERVICES

The purpose of our studies was to evaluate subsurface conditions using available subsurface data from
the site vicinity and develop geotechnical design criteria for the piles at Docks 8 and 11. No new
subsurface investigation was performed for this phase of work.

We used the results of the previous subsurface exploration to develop conclusions and recommendations
regarding:

e lateral deformation characteristics for new 16-inch square prestressed concrete piles for
a free-head condition for Dock 11

o lateral deformation characteristics for the existing 12-inch square prestressed concrete
piles for a free-head condition for Dock 8

e construction considerations.

1 All elevations are referenced to Mean Lower Low Water (MLLW) Datum.

555 MONTGOMERY STREET, SUITE 1300 SAN FRANCISCO CALIFORNIA 94111 T 415 955 5200 F 415 955 5201 www.treadwellrollo.com
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SUBSURFACE CONDITIONS

We used the results of our previous subsurface investigation at Oyster Point Marina in our current
studies. The locations of the borings performed for that investigation are shown on Figure 2.
Corresponding boring logs are presented in Appendix A.

The mudline varied from about Elevation -6 to -8 feet in the vicinity of Docks 8 and 11 at the time of our
investigation. The results of our field investigation indicate the site is underlain by 88 to 98 feet of very
soft to medium stiff compressible clay, locally referred to as Bay Mud. A medium dense to dense sand
layer with varying amounts of fines and gravel was encountered below the underconsolidated® Bay Mud
and extends to depths of about 115 to 118 feet below the mudline, corresponding to Elevations -122 to -
125, respectively. Stiff clay (referred to as Old Bay Clay) was encountered below the sand layers. The
thickness of this layer is about 17 to 18 feet. The Old Bay Clay is moderately compressible, but is
overconsolidated. Beneath the Old Bay Clay are layers of very stiff sandy clay and very dense clayey
sand that extend to the maximum depths explored of 148.5 and 171.5 feet in the two borings performed
for the Ferry Terminal.

CONCLUSIONS AND RECOMMENDATIONS

We conclude Docks 8 and 11 may be supported by the existing 12-inch and new 16-inch square
prestressed precast concrete piles, respectively, provided the anticipated pile deflection, induced
moment, and shear are acceptable for the given loading conditions. Conclusions and recommendations
regarding the lateral deformation characteristics and bending moments for piles and construction
considerations are presented in the remainder of this section.

Lateral Load Resistance

The piles should develop lateral resistance from the soil passive pressure acting on the upper portion of
the piles and their structural rigidity. The allowable lateral capacity of the piles depends on:

e the pile stiffness and fixity

e amount of free stand

e the strength of the surrounding soil

e axial load on the pile

o the allowable deflection at the pile top and the ground surface

e the allowable moment capacity of the pile.

We developed deflection, moment, and shear diagrams for the two pile types for a free-head condition.
The analyses were performed using the highest predicted tide level provided by Moffatt & Nichol
(Elevation 9 feet), as the point of lateral load application. We used the lowest mudline elevation

2 An underconsolidated clay has not yet achieved equilibrium under the existing load; a normally consolidated clay

has completed consolidation under the existing load; and an overconsolidated clay has experienced a load
greater than it is currently under.
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(Elevation -8 feet) for our analyses, corresponding to approximately 17 feet of unsupported pile length
(free stand). Moffatt & Nichol provided the estimated lateral loads and moments at the tops of the piles
(at the high water line) for each dock. In our analyses, we used a lateral load of 3.6 kips and a moment
of 90 kip-feet at Dock 8 and, a lateral load of 3.2 kips and a moment of 86.4 kip-feet at Dock 11. There
were no additional axial loads applied except the self-weight of the pile. For our analyses, we used the
software “LPile Plus 5.0.39 for Networks” by Ensoft and the input parameters presented in Table 1. The
program linearly interpolates the input parameters from the top to the bottom of the layer.

TABLE 1
LPile Input Parameters

Effective Unit Undrained
Weight (pounds Cohesion, ¢ Strain
Elevation per cubic foot, (pounds per Factor
Soil Type (feet, MLLW) pcf) square foot, psf) (€s0)
Bay Mud (top) -8 38 70 0.02
Bay Mud (bottom) -98 38 1040 0.01

The results or our analyses for the 12-inch piles in terms of deflection, moment and shear are presented
on Figures 3 through 5; similar plots are presented on Figures 6 through 8 for new 16-inch square
concrete piles. The lateral capacities presented on these figures are for single piles only. If piles are
placed within a spacing of six pile diameters, group reduction factors may apply and we should be
consulted to provide the appropriate reduction factors. The moment profile for a single pile with an
unfactored load should be used to check the design of individual piles in a group.

For the piles to achieve fixity, new piles should be embedded a minimum of 35 feet below the existing
mud line for the 16-inch square precast prestressed concrete pile, corresponding to a tip elevation of
approximately -43 feet.

Construction Considerations

If interbedded sand layers are encountered, it may be necessary to drive the piles. Selection of driving
equipment for this project should take into account the “matching” of the pile hammer with the pile size,
length, and potential for tension waves. The hammer specifications and proposed installation procedures
should be submitted to both the structural and geotechnical engineer for review.

Because the piles will be embedded in Bay Mud, they may slide into the ground under their self-weight or
under the combination of self-weight plus the weight of the hammer. If this is the case, the contractor
should be prepared to “catch” the pile to stop it at the desired cutoff elevation. The pile should be held
in place until the soil regains strength and can hold the pile; this may take several hours.
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We trust the foregoing is sufficient for your needs. If you have any questions, please call.

Sincerely yours,
TREADWELL & ROLLO

- .
.;/ | M\ ) ’,»",”
AN /[7% AW*

Cary E. Ronan, G.E.
Senior Project Manager

731556802.01_CER_OP Breakwater Docks 8 and 11

John Gouchon, G.E.
Senior Associate

Attachments:  Figure 1 — Site Location Map
Figure 2 - Site Plan
Figures 3 through 8 — Deflection, Moment, and Shear Diagrams for12-inch and
16-inch square prestressed concrete piles
Appendix A — Boring Logs from Previous Investigation
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1. The profilesshownare fora single 12-inch diameter, 52 footlong prestressed precast concrete
pile with an appliedlateral load of 3.6 kips and moment of 90 kip-feet. The only axial
compressive loadisthe self-weight of the pile.

2. Theloadsand momentare applied at Elevation 9feet (MLLW).

YSTER POINT MARINA
DOCKS 8 AND 11 MODIFICATIONS LATERAL DEFLECTION
South San Francisco, California 12-INCH SQUARE CONCRETE PILE

FREE HEAD - DOCK 8
TreadwelliRollo

A LANGAN COMPANY Date 06/20/12 Project No. 731556802 Figure 3
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1. The profilesshownare forasingle 12-inch diameter, 52 footlong prestressed precast concrete
pile withanapplied lateral load of 3.6 kips and moment of 90 kip-feet. The only axial
compressive loadis the self-weight of the pile.

2. Theloadsand momentare applied at Elevation 9feet (MLLW).
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1. Theprofilesshown are fora single 12-inch diameter, 52footlong prestressed precast concrete

pile with an applied lateral load of 3.6 kips and moment of 90 kip-feet. The only axial

compressive load is the self-weight of the pile.
2. Theloadsand momentare applied at Elevation 9feet (MLLW).
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1. The profilesshown are fora single 16-inch diameter prestressed precast concrete pilewith an
appliedlateral load of 3.2 kips and moment of 86.4 kip-feet. The pile should be embedded at
|least 35 feet below the mudline forfixity. The only axial compressiveload isthe self-weight of

the pile.

2. Theloadsand momentare applied at Elevation 9feet (MLLW).
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1. The profilesshown are fora single 16-inch diameter prestressed precast concrete pilewith an
applied lateral load of 3.2 kips and moment of 86.4 kip-feet. The pile should be embedded at
|least 35 feetbelow the mudline for fixity. The only axial compressiveloadisthe self-weight of

the pile.

2. Theloadsand momentare applied atElevation 9feet (MLLW).
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1. The profilesshown are fora single 16-inch diameter prestressed precast concrete pilewith an
appliedlateral load of 3.2 kips and moment of 86.4 kip-feet. The pile should be embedded at
|least 35 feet below the mudline forfixity. The only axial compressiveload isthe self-weight of

the pile.

2. Theloadsand momentare applied at Elevation 9feet (MLLW).
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TEST GEOTECH LOG 417703.GPJ TR.GDT 4/7/11

PROJECT:

SOUTH SAN FRANCISCO FERRY TERMINAL

OYSTER POINT MARINA Log of Boring B-1
South San Francisco, California PAGE 1 OF 6
Boring location: See Site Plan, Figure 2 Logged by: J. Nicoletto
Date started: 3/3/07 | Date finished: 3/3/07
Drilling method: Rotary Wash
Hammer weight/drop: 140 Ibs./30 inches | Hammer type: Automatic Hammer LABORATORY TEST DATA
Sampler:  Sprague & Henwood (S&H), Standard Penetration Test (SPT), Shelby Tube (ST) ~
SAMPLES N se_|po| 22| |5e¥| Bc
- 5 o | o | ‘99 MATERIAL DESCRIPTION g%@ £ %@U B8 | fx g% 5| &3
a8 |E&|E |7 |5E|¢ — 1 m5|358| 33 22§ &3
o~ | » ? | @ z |5 Ground Surface Elevation: -6.6/ -7.5 foot @
CLAY (CH)
1 — dark gray, very soft, wet, with shell fragments
[BAY MUD]
2 —
3 —
4 —
5 —
6 —
T st ;23.5 T TxUU| 220 | 160 710 | 58
8 —
9 —
10 —
11 —
127 o7 ;23.5 ~ITxUU| 400 | 190 725 | 54
13 grades soft
14 — a
2
15 — CH
3
16 —
7 st ;23.5 ~ITxUU| 600 | 310 708 | 58
18 —
19 —
20 —
21 —
2 g1 ;23.5 “ITxuu| 790 | 310 69.5 | 59
23 —
24 —
25 —
26 —
2T o1 ;23.5 ~ITxUU| 980 | 250 80.8 | 53
28 —
29 —
i TreadwellRRollo
A LANGAN COMPANY
Project No.: Figure:
4177.03 A-1a




TEST GEOTECH LOG 417703.GPJ TR.GDT 4/7/11

PROJECT:

SOUTH SAN FRANCISCO FERRY TERMINAL

OYSTER POINT MARINA

South San Francisco, California

Log of Boring B-1

PAGE 2 OF 6

SAMPLES

DEPTH
(feet)

Sampler
Type

Sample

Blows/ 6"

SPT
N-Value'

LITHOLOGY

MATERIAL DESCRIPTION

LABORATORY TEST DATA

Type of
Strength
Test
Confining
Pressure
Lbs/Sq Ft

Shear Strength
Lbs/Sq Ft

Fines
%
Natural
Moisture
Content, %
Dry Density
Lbs/Cu Ft

31 —

32 —

33 —

34 —

35 —

37 —

38 —

39 —

41 —

42 —

43 —

45 —

46 —

47 —

49 —

50 —

51 —

53 —

54 —

55 —

57 —

58 —

59 —

ST

ST

ST

ST

<25
psi

<25
psi

<25
psi

<25
psi

CH

CLAY (CH) (continued)

No recovery

grades medium stiff

“]TxuU (1,170

| TxUU| 1,540

BAY MUD

420

550

80.1 | 53

594 | 65

60

TreadwelRRollo

LANBAN COMPANY

Project No.:

4177.03

Figure:
A-1b
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PROJECT:

SOUTH SAN FRANCISCO FERRY TERMINAL

OYSTER POINT MARINA

South San Francisco, California

Log of Boring B-1

PAGE 3 OF 6

SAMPLES

DEPTH
(feet)
Sampler
Type
Sample

Blows/ 6"

SPT
N-Value'

LITHOLOGY

MATERIAL DESCRIPTION

LABORATORY TEST DATA

Type of
Strength
Test
Confining
Pressure
Lbs/Sq Ft

Shear Strength

Lbs/Sq Ft

Fines
%
Natural
Moisture
Content, %
Dry Density
Lbs/Cu Ft

61 —
62— g1

63 —

64 —

65 —

67 —

68 —

69 —

71 —
2 g1

73 —

75 —

76 —

77 —

79 —

80 —

81 —

83— g1

84 —

85 —

87 —

88 —

89 —

<25
psi

<25
psi

<25
psi

CH

CLAY (CH) (continued)

BAY MUD

" TxUU (2,290

700

56.1 | 67

90

TreadwelRRollo

LANBAN COMPANY

Project No.:

4177.03

Figure:
A-1c
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SOUTH SAN FRANCISCO FERRY TERMINAL

PROJECT: OYSTER POINT MARINA Log of Borlng B-1
South San Francisco, California PAGE 4 OF 6
SAMPLES LABORATORY TEST DATA
& <
Eo |84 |2 ° | 5|3 MATERIAL DESCRIPTION 55 |pex| S se¥| B
R 2o | g 3 las|Q ow|EZ2o| S o 8 £E3€E < 3
ne | E2|§E | B o3| g58|E80| Bo | €= |253g| 8O
= = = SEF|S o a = @ 85 ¢ @
A e8| §4 | T |2=23] 24
(_g o
CH CLAY (CH) (continued) ¢

S CLAYEY SAND (SC)
92 — gray, dense, wet —
B g1 ;23.5 | TxUU |3,460| 1,210 16.2 | 117
94 —| —
95 — —
96 —| SPT 33 ] 342
97 — —
98 — —
99 — —
100 — |
101 — sc —
102 color change to olive-brown N
103 — |
104 —| SPT 43 | 215
105 — |
106 — |
107 — |
108 — |
109 — —
110 — 1
111 — 1
112 — SAND with GRAVEL (SP) |

olive-gray, dense, wet
113 — 1
114 — . . . . —

Particle Size Analysis, see Figure B-27
115 —| SPT 45 | SP | 4.1
116 — 1
117 — 1
18 CLAY (CH)
119 — CH gray, stiff, wet, with shell fragments _|

high silt content [OLD BAY CLAY]
120

TreadwelRRollo

LANBAN COMPANY

Project No.:

4177.03

Figure:

A-1d




SOUTH SAN FRANCISCO FERRY TERMINAL -
PROJECT: OYSTER POINT MARINA Log of Boring B-1

South San Francisco, California PAGE 5 OF 6

SAMPLES LABORATORY TEST DATA

MATERIAL DESCRIPTION

LITHOLOGY

DEPTH
(feet)
Sampler
Type
Sample
Blows/ &'
SPT
N-Value'
Type of
Strength
Test
Confining
Pressure
Lbs/Sq Ft
Shear Strength
Lbs/Sq Ft
Fines
%
Natural
Moisture
Content, %
Dry Density
Lbs/Cu Ft

TEST GEOTECH LOG 417703.GPJ TR.GDT 4/7/11

CLAY (CH) (continued)
121 — ]

122 — —
123 — _
124 — —

105 _| SPT 13 n

126 — —

127 —
128 CH

OLD BAY CLAY

129 —

130 — —

131 — ]

132 — ]

133 — —

134 — —

135 — —

136 — ST 1150 SANDY CLAY (CL) , —{TxUU 5,850/ 3,250 222 | 106
psi yellow-brown and gray-brown, very stiff, wet

137 — —

138 | S&H 27 B

139 — —
140 — —
141 — —
142 — —
143 — CL —
144 — —
145 — —
146 — —
147 — —
148 — —

149 — —

150

TreadwelRRollo

LANBAN COMPANY

Project No.: Figure:

4177.03 A-le
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PROJECT:

SOUTH SAN FRANCISCO FERRY TERMINAL

South San Francisco, California

OYSTER POINT MARINA

Log of Boring B-1

PAGE 6 OF 6

DEPTH
(feet)

SAMPLES

Sampler
Type

Sample

Blows/ 6"

SPT
N-Value'

LITHOLOGY

LABORATORY TEST DATA

MATERIAL DESCRIPTION

Type of
Strength
Test
Confining

Pressure

Lbs/Sq Ft
Shear Strength
Lbs/Sq Ft

Fines
%
Natural
Moisture

Content, %

Dry Density
Lbs/Cu Ft

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

Boring was terminated at a depth of 171.5 feet.

ST

S&H

1,750
psi

27

CL

SC

CH

SANDY CLAY (CL) (continued)

CLAYEY SAND (SC)
brown, very dense, wet _|

grades with gravel from 163 to 169 feet

CLAY (CH) —
gray, very stiff, wet

“|TxUU|7,400|7,700

_|TxUU 8,340 3,340

282 | 16.6

22.6

115

105

Boring backfilled with cement grout.
Boring was performed over water.

' S&H and SPT blow counts verted to SPT-N values using
factors of 0.8 and 1.33, respectively
2 Elevation based on field measurements and published tide

Treadwe

elkRollo

LANBAN COMPANY

tables for Oyster Point Marina and survey data plus
estimated silt accumulation

Project No.:

4177.03

Figure:

A-1f
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PROJECT:

SOUTH SAN FRANCISCO FERRY TERMINAL

OYSTER POINT MARINA Log of Boring B-2
South San Francisco, California PAGE 1 OF 5
Boring location: See Site Plan, Figure 2 Logged by:  A. Scavullo
Date started: 3/12/07 | Date finished: 3/13/07
Drilling method: Rotary Wash
Hammer weight/drop: 140 Ibs./30 inches | Hammer type: Automatic Hammer LABORATORY TEST DATA
Sampler:  Standard Penetration Test (SPT), Shelby Tube (ST) -
SAMPLES N se_|po| 22| |5e¥| Bc
s 5 T. o218 MATERIAL DESCRIPTION 258|£28| 58 | Ex |25 &3
a8 |E&|E |7 |5E|¢ — 1 m5|358| 33 22§ &3
o~ | o ? | m z |5 Ground Surface Elevation: -6.8/-6.5 foot @
CLAY (CH)
1 — dark gray, very soft, wet, with shell fragments
2 —
3 —
4 — 0 —
ST psi TxUU| 120 | 70 70.1 | 58
5 —
6 —
7 —
8 —
9 st i T Txuu| 300 | 120 66.4 | 59
10 —
11 —
12 —
13 —
T st i | ~|Txuu| 490 | 210 67.6 | 60
15 — CH z
3
16 —
7 grades soft
18 —
19 st 52 T Txuu| 680 | 300 61.6 | 63
20 —
21 —
22 —
23 —
24 7 p T TxUU| 860 | 430 64.8 | 61
25 —
26 —
27 —
28 —
200
29 — ST psi TxUU|1,050| 430 770 | 55
’ Treadwell2Rollo
A LANSAN COMPANY
Project No.: Figure:
4177.03 A-2a
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PROJECT:

SOUTH SAN FRANCISCO FERRY TERMINAL

OYSTER POINT MARINA

South San Francisco, California

Log of Boring B-2

PAGE 2 OF 5

SAMPLES

DEPTH
(feet)

Sampler
Type

Sample

Blows/ 6"

SPT
N-Value'

LITHOLOGY

MATERIAL DESCRIPTION

LABORATORY TEST DATA

Type of
Strength
Test
Confining
Pressure
Lbs/Sq Ft

Shear Strength
Lbs/Sq Ft
Fines
%
Natural
Moisture
Content, %

Dry Density
Lbs/Cu Ft

31 —

32 —

33 —

34 —

35 —

38 —

39 —

40 —

41 —

43 —

44 —

45 —

46 —

49 —

50 —

51 —

52 —

54 —

55 —

56 —

57 —

58 —

59 —

60

ST

ST

ST

ST

ST

<25
psi

<25
psi

<25
psi

<25
psi

CH

CLAY (CH) (continued)

grades mediums stiff

] TxUU (1,430

| TxUU| 1,630

BAY MUD

_|TxUU| 1,180

420 76.1

440 61.2

670 58.7

55

64

65

Treadwe

elkRollo

LANBAN COMPANY

Project No.:

4177.03

Figure:

A-2b
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PROJECT:

SOUTH SAN FRANCISCO FERRY TERMINAL

OYSTER POINT MARINA

South San Francisco, California

Log of Boring B-2

PAGE 3 OF 5

SAMPLES

DEPTH
(feet)
Sampler
Type
Sample

Blows/ 6"

SPT
N-Value'

LITHOLOGY

MATERIAL DESCRIPTION

LABORATORY TEST DATA

Type of
Strength
Test
Confining
Pressure
Lbs/Sq Ft

Shear Strength
Lbs/Sq Ft

Fines
%
Natural
Moisture

Content, %

Dry Density
Lbs/Cu Ft

ST
61 —

62 —

63 —

64 —

65 —

68 —
69 —
0 g1
71 —

73 —

74 —

75 —

76 —

79 —
80 7 o1
81 —

82 —

84 —

85 —

86 —

87 —

88 —

89 —

90

<25
psi

25
psi

25
psi

CH

CLAY (CH) (continued)

| TxUU| 2,590

BAY MUD

| TxUU| 2,970

800

870

56.1

52.5

67

69

Treadwe

elkRollo

LANBAN COMPANY

Project No.:

4177.03

Figure:

A-2c
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SOUTH SAN FRANCISCO FERRY TERMINAL

PROJECT: OYSTER POINT MARINA Log of Borlng B-2
South San Francisco, California PAGE 4 OF 5
SAMPLES LABORATORY TEST DATA
% <
T= 2,02 |2 2|2 MATERIAL DESCRIPTION sg_|gex| g2 | |ge¥| BC
HE 1378 | 8|25 o |8&48) BE |t |233) 24
(%]
CLAY (CH) (continued) L3
91 — | ~CLAYEY SAND (SC) |
olive-gray, medium dense, wet
92 — —
93 — —
94 — —
150-
B st | 250 7]
9% — psl —
97 — —
98 — —
99 — —
100 —| SPT 29 | 37.8
101 —| —
102 —| _
103 — SC —
104 — —
105 —| _
106 — —
107 —| _
108 —| _
109 —| _
110 —| SPT 27 | 14.4
11 —| —
112 — —
113 — —
114 — —
115 — —
CLAY (CH)
116 — gray, stiff, wet, with shall fragments o| 7
[OLD BAY CLAY] <
117 — o| —
H >
118 — C 5
9
119 — O —
SPT 13
TreadwellRRollo
A LANGAN COMPANY
Project No.: Figure:
4177.03 A-2d
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PROJECT:

SOUTH SAN FRANCISCO FERRY TERMINAL

South San Francisco, California

OYSTER POINT MARINA

Log of Boring B-2

PAGE 5 OF 5

DEPTH
(feet)

SAMPLES

Sampler
Type

Sample
Blows/ 6"

SPT
N-Value'

LITHOLOGY

MATERIAL DESCRIPTION

LABORATORY TEST DATA

Type of
Strength
Test
Confining
Pressure
Lbs/Sq Ft
Shear Strength
Lbs/Sq Ft
Fines
%
Natural
Moisture
Content, %
Dry Density
Lbs/Cu Ft

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

Boring was terminated at a depth of 148.5 feet.

SPT

ST

ST

13

250
psi

600
psi

CH

CL

CLAY (CH) (continued)

OLD BAY CLAY

SANDY CLAY (CL)
yellow-brown and gray-brown, very stiff, wet
Consolidation Test, see Figure B-1

_|TxUU|6,060(3,720| 53.9 | 17.3 | 113

SC

CLAYEY SAND( SC)
brown, very dense, wet, with gravel

“]TxUU|6,970(5,260| 13.8 | 18.8 | 110

Boring backfilled with cement grout.

Boring was performed over water.

factors of 0.8 and 1.33, respectively

tables for Oyster Point Marina and survey data plus

estimated silt accumulation

' S&H and SPT blow counts verted to SPT-N values using T I I&R II
2 Elevation based on field measurements and published tide A o

LANBAN COMPANY

Project No.: Figure:

4177.03 A-2e
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