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INTRODUCTION

This report presents the results of the soil investigation

we performed for your planned eleven lot subdivision to

be located on the north side of Pine Mountain Tunnel Road,

L}

immediately west of 790 Bolinas Road, in Marin ‘County,
California. We understand that the lots are to be used

for single-family dwellings located immediately adjacent

to Pine Mounta.in Tunnel Road. The existing roadway is to

: be improved and minor widening is anticipated.
We previously performed a preliminary soil and geologic

investig.ation for the site, and presented the results in
our report of October 3, 1977, and in our Consulting Engi-

t .
neering Geologist's report of September 30, 1977.

The purpose of our soil investigation was to review
" our previous work and to explore the subsurface conditions
to the extent of 24 test holes to develop the following

soil engineering information:

1. A description"p.f' the soi‘l c<->'nd'itions observed.
2'." Ar'eé.ts’jud'g.ed geotechﬁically feasible for |
residential development. . ; |
- 3. Site grading recommendations.
4; Recommended foundation type(s) and design.c:riteria.;'

5. Retaining wall des:.gn crn.teria.

A

e B dn dif g Recommendat:xons for slab-on-grade constructlon. BTN |
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WORK PERFORMED

We reviewed the results of our previous preliminary

soil and geologic investigation. We inspected the site

with the owners, architect, and civil engineer, and discussed _

—

geotechnical construction constraints.

On September 22 and October 9, 1978, we explored the
subsurface conditions at the site to the extent of 13 backhoe
test pits and 11 auger borings. The test pits were excavated
in arez;s accessible to a track-mounted backhoe. In other
areas, it was necessary to use a portable power auger.

The test holes were located as indicated on the attached
Test Hole Location Plan, Plate 1, ~Our engineer located

the tést holes, inspected .the excavating and drilling, logged
the conditions encountered, and obtaingd soil samples for
visual examination and classification. The Logs of the

Test Holes are presented on Plates 2 t'h.ropgh g. The soils -

are described in accordance with the Unified Soil Classification
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SITE CONDITIONS

The site is the northern flan.k of a large west—-east

trending ridge. Pine Tunnel Mountain Road is an gnimproved.

road following the ridge north of Bolinas Road. Pine Tunnel

Mountain Road was constructed by cutting on the uphill side

and placing fill on the downhill side. The cut banks range

to several tens of feet high and are as steep as about 1/2

horizontal to 1 vertical (1/2:1) . Numerous small sloughs

and slides were observed in the cut banks. One large landslide

ijocated on the uphill side of Pine Tunnel Mountain Road

near the east end of the development has apparently caused

+he road to be relocated in the past.

I
The material excavated from the uphill side of the

road was apparently placed as £i11 on the downhill side.

The fill banksare gquite steep {(on the oxder of 1:1), and

range to several tens of feet high. The roadway was reportedly

constructed near the turn of the century. Roadway fills

of that era generally were not keyed into firm material

beneath the surface soils, nor were they compacted. In

several areas, the roadway exhibits longitudinal cracks
indicative of J.ateral £i11 yielding., However, we did not

observe evidence of ipajor fill instability .during our inves-

Below the roadway fill, swales and spur ridges slope

down to a cree'k located near the north property ln.ne. The i
' natural slopes vary :Erom about llrl "to 3-1.'1' This area is '

— - - aw - - — ~ - - q - ...- . . e ’
* [
- - - 4 g

very densely overgrown with trees :and brush
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' However, our exploration was performed near the end of the

,'water'vary"with'seaéphal'rainfallyi

-

The spur ridges generally appear to be stable. However,
hummocks, scarps, and depressions.indicative of landsliding
and severe soil creep were observed in the swales and On
steep side slopes.

The test holes indicate‘that'the site is blanketed

by topsoil and sandy clay colluvium (slopewash). The colluvium

is weak, porous, and compressible and varies from a few
feet thick on the spur ridges to several feet thick in
the swales. Topsoil and colluvium on hillsides f&pically |
experience slow downhill creep (on the order of a fraction
of an inéh per year). The colluvium varies from sandy silt
along spur ridges, to "fat" silty clay in the swales., In"
some areas, the colluvium contains slickensides indicative
of landsliding. |

Beneath the colluvium, tEEZborings.encountered highly
variéble sandstone and shale bedrock of the F:anciscan
Melange Formation. The rock varied from hard, strong,
sandstone and graywécke.tO*weak, highly sheared, and altered
black and gray shale gouge. v |

Seepage was encéuntered ixi Test Pit 13, which was excavatéd
in tﬂe large landslide area on the uphill side of the road.
The remaining'testiholes.did noteﬁcounﬁer‘frgéwater.

L

summer dry season, and we anticipate that seepage and ground-
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CONCLUSIONS

Based upon the results of our investigation, we judge
that the areas indicated on Plate 1 are suitable for resi-
dential construction from a geotechnical standpoint.
=

. The areas not judged suitable for construction have

one or more of the following problems: (1) excessive steepness;

(2) active landsliding; (3) excessive thicknes.s of creeping
soils;: or (4) very weak underlying bedrock offering inadequate
lateral resistance,

The. soils above the rock are weak and compressible
when wet; are expansive; are experiencing slow downhill
creep (on the order of a fraction of an inch per year):
and are unsuitable for foundation :suppol:'t:.l It will be necessary
to extend foundations th;:ough these soizls and into the firm
underlying rock. It will be oecessary to design the foundations
to resist lateral forces caused by downhill creep of the
soils above the rock |
. We judge that it wn.ll be most feasible to platfom
.structures from the slopes. The structures may then be
supported on drllled, cast-in-place, reinforced concrete
piers extending through the soils and well :l.nto the firm
underlying rock. ‘However, where buildings are excavated - .
through the soil and into the rock, spread footings can
be used. | g C R L ‘ 5

4

Where structures are located on slopes or within 410 °

‘- -

', feet of the toe of sloPes, it w111 be necessary to install
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catchment walls on the uphill side of the buildings to provide

protection from slough debris from above.

The existing road was constructed many years ago without
proper _engineering. The roadway fills were placed on steep
slopes, probably without benefit of keyways or compaction.
Both the fill and cut banks are much steeper than permitted
by present day standards. However, although longitudinal
cracks indicative of lateral yielding are evident in the
fill portion of the roadway, and minor sloughing ;md sliding
are evigient in the cuts, the road is apparently performing
satisfactorily as are numerous similar roads in Marin County.
Reconstructing the road to current standards would require
expensive and disfiguring large cut and £ill embankments,
as well as numerous high and expensive retaining walls,

We judge that in addition to ﬁeing esthetically unacceptable,
such construction wbuld make the proje'ct.economically un-
feasible. We judge that a more :realistic‘altex."native would
be to leave as much of the pre'sent‘road as poésible intact; = h
.restrict widening to the uphill side of the existing xroad;
| accept frequent repair of yieldlng and settllng pavement;

and accept removal of slough debris and repair of sloughs.

Future maintenance can be reduced by locating the pavement 'f-.: !
edge back a few feet from the downhill side, and by installiﬁg' |
~catchment type walls to intercept slough in particularly

_'.,poor areas on the uphill side of the road }f;:f_,;'. _;‘.-'_f--i
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‘There is an inherent risk of instability associated

with all hillside construction. We judge that residences
constructed in accordance with this report will be stable,

and that the risk of future instability will be within the
range generally associated with construction on steep hillsides
in Marin County. We anticipate that roadway cut and fill

banks will experience sloughing requiring repair and clean

up, and that patching of settlement and yielding will be
required, If this is'unacceptéble, it will be necessary

to reconstruct the road with keyed 2:1 fill embankments

and 1%:1 and 2:1 cut banks.

We believe that there are no active faults at the site
b

and, therefore, little risk of fault related groﬁnd rupture

-

during earthquakes. Like the entire Marin County Area,
the.sité is subject to severe ground shaking'during earth- .
quakes. - It will be necessafy to design and construct the

project in strict accordance with current standards for -

- =
-

earthguake resistant construction.
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RECOMMENDATIONS

Site Grading _ |

‘Areas to be developed should be cleared of vegetation
and of the upper few inches of soil containing organic matter.
The strippings should be removed or stockpiled for reuse
as topsoil., Excavation can then be performed as necessary.
We anticipate that with the exception of organic matter

and of rocks or lumps larger than six inches in diameter,

the excavated material will be suitable for reuse as compacted

rill,

The amount of grading' reQuired will depend upon the

| ‘roadway perfo.rmance. acceptable. If fill yielding and settle-

}
ment with resultant maintenance are acceptable, the existing

road fills may remain. If performance in accordance with
current standard of practice is regquired, it will be necessary

to overexcavate the existing roadway f£fill, and to flatten

or retain the cut ban‘ks. Q'therwise.;m grading should be restricted

- s . s

to the .uphill side of the roadway and to areas indicated as

"suitable for development which are flatter than. 3:1.

Areas to receive £ill should be prepared by cutting

level kejrways extending into firm residual soil or rock.

Where evidence of seepage 1s observe‘d,'_ and/or where‘ £fill

"~ is to extend beneath structures, subsurface drainage facilities

. ghould be installed at the rear of keyways as directed by .

e , A - 5 :
e - o eav > mn § B o ‘: - e $p 8,0 = o A e B o T
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The keyways should.be.prepared by scarifying to a depth
of six inches, moisture conditioning as necessary, and com-
pacting to at least 90 percent of the maximum dry density
of the materials as determined by the ASTM D-1557-70(C)
laboratory compaction test procedure. Fill material should
then be spread in eight inch thick loose lifts, moisture
conditioned as necessary, and compacted to at least 90 percent
relative compaction. As the fill continues upslope, it

should be continually keyed into firm soil or rock.

Roagway cut banks where sloughing is acceptable'mag be
as steep as 1l:1 in firm rock and 1%:1 in soft rock and soil.
Other new cut and fill slopes should be no steeper than
2:1. Where steeper banks are required, retaining walls
should.né used. SioPes should be planted with fast growing,

deep rooted ground cover to reduce sloughing or erosion.

’

Foundations

. .

l. Spread Footings - Spread footings should only be
used in areas e#cavated into firm rock. Spread footings
should be at least 16 inches wide nnd should extend at least
18 inches into firm rock. The footings should be stepped
as:necessary to produce level tops and bottoms and shouid |
be deepened as necessary'to;prOV1de at 1east.eight feet
.of'horizontal confinementlbetween the footing'bottoms and i

- =Y e I R EET R N ' . ! . P e .
” R i ) bt cad i s sl OMUTRTT W a
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Footings installed in accordance with these recommen-
dations may impose dead loads, dead plus real live loads,
and total loads of 2500, 3000, and 3500 pounds per square

foot (psf), respectively.

2. Drilled Piers - Drilled, cast-in-place, reinforced

concrete piers should be at least 18 inches in diameter

and should extend at least eight feet into firm rock. The
piers should be designed and reinforced to resist creep
forces equivalent to an active equivale:nt fluid pressure

of 50 pcf acting on two pier .diameters. The thicknesses

of the design creep zones are indicated on Plate 1. The
piers should be interconnected with grade beams and tie
beams to support building loads'_ and to redistribute stresses
imposed by the creeping sozls.

‘The grade beams should be de51gned by the Project Engineer
to- support the imposed structural loads. Tie beams should
be 12 inches square and should be reinforced with 2 #5 -
bars. Upslope-down810pe grade beams and tie beams should
be no more than 20 feet apart. |

The portion of the piers extending into firm rock below
the design creep zone may impose a psssive equivalent fluid
pressure of 200 pcf acting on two pier dismeters, and vertical

dead plus real live loads of 850 psf in skin friction,

‘End bearing should be neglected because of the difficulty f, =

- of cleaning out small diameter pier holes and the uncertainty'--,.

e

J

of mobilizing end bearing and gkin friction simultaneously." -
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If ground water is encountered, it may be necessary
to dewater the holes and/or to place the concrete by the

tremmie method, If caving soils are encountered, it may

be necessary to case the holes. Hard drilling may be required

to achieve the required penetration.

Retaining‘Walls

Where buildings are located on slopes or within 10 feet

of the toe of slopes, a retaining wall on the uphill side of
the building should extend at least 24 inches above the
backfill.to provide protection-from.slough debris. Retaining
walls supporting level backfill‘should.be designed to resist
an active equivalent fluid pressure of 40 pounds per cubic
foot (pcik) acting in a trianguiar pressure distribution.
Where the backfill slopeS‘up steeper than 3: 1 the walls
hould be designed for an active equivalent fluid pressure
of 55 pcf. Where retaining‘wall backfill is subject to
| truck vehicular traffic, the walls should be designed to
resist an additional surcharge pressure equivalent to 2
. feet of additional backfill, :Retaining wall heights should
be calculated.from'the top of catchment areas. |
The portion.of retainingbwall foundations extending
into firm rock at least seven horizontal feet from the face
' . of the nearest slope,‘may impose a passive equivalent fluid
.pressure and a friction factor of 400‘pcf and 0.45 respectively

“to’ resist.sliding. iPassive pressure.on,piers'may‘be assumed

- - - » - —
-
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Retaining walls should be fully backdrained. The back-
drains should consist of four inch diameter perforated pipe
sloped to drain to outlets by gravity and of clean, free
draining crushed rock or gravel. The crushed rock or gravel
should extend to within one foot of the surface. The upper
one foot should be backfilled with compacted soil to exclude
surface water. The ground surface behind retaining walls

should be sloped to drain.
Where migration of moisture through retaining walls

would be detrimental, retaining walls should be waterproofed.

Slab-on-Grade

& :
Slab-on-grade subgrade should be rolled to produce

a dense, uniform surface. The slabs'should be underlain
with a caplllary'molsture break con51st1ng of at least four

inches of clean, free draining crushed rock or gravel at

‘least 1/4 inch and no larger than 3/4 inch in size. Where .

migration of moisture vapor through slabs would be detrmental,

an impermeable membrane morsture vapor barrier should be
provided between the drainrock and the slabs. Slabs should

be reinforced to reduce cracking..

. The future expanslon'potential of the subgrade soils

should be reduced by thoroughly presoaklng the slab subgrade

-

prior to concrete placement. Rt . R

An.outlet shou1d<bejprov1ded from,the slab dralnrock.,”

. Rt g ’
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Soil Engineering Drainage

Surface water should be diverted away from slopes and

foundations.

Roofs. should be provided with gutters and the downspouts

R

should be connected to closed conduits discharging well

away from foundations and slopes.

Foundation drains should be provided adjacent to all

perimeter foundations except t+he downhill side, Foundation

drains should consist of trenches at least 18 inches deep

and sloped to drain by gravity. Three inch diameter perforated

pipe slooed to drain to outlets by gravity should be placed

in the bottom of the trenches. The trenches should be b?ck—

filled to within six inches of the surface with clean, free

draining crushed rock or gravel. The upper six inches should

be backfilled'with compacted soil to exclude surface water.
The ground surface should be sloped to dram away from foundations.

Where retalnlng”walls are used for perimeter foundatlons, .

retaining wall backdrains may be used 1-n lieu of foundation

drains.

Roof downspouts and surface drains must be maintained

entirely separate from foundation drains and retaining wall

backdrains.,

}
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LIMITATIONS

Subsurface conditions are complex and may differ from

those indicated by surface features and those encountered

at the test hole locations. Therefore, we are unable to
guarantee the performance of any site or foundation system.
For houses constructed on hillsides, we recommend that mudflow
and earthquake insurance be obtained where available.

If conditions different from those described in this

report are encountered during construction, we should be

notified immediately, so that we may modify our recommendations

if warranted.



\
SUPPLEMENTAL SERVICES

We should review the final plans for conformance with
the intent of our recommendations. During construction,
we should inspect construction excavations and pier drilling
operations to observe the conditions encountered and to
modify our recommendations, if'warranted. We should also
be notified to provide inspection and testing during fill

placement operations to ascertain that the specified

compaction is attained.
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LOG OF TEST HOLES

__155531___. Condition
ng_,ei_'l‘éf-_?_it_l_ N
0 '- 4%' RED BROWN CLAYEY SILT (ML)

dry, medium stiff, friable

4%'-10 '+ SANDSTONE
low strength, low hardness,

highly fractured, deeply weathered, :
coarse grained 5

Log of Test Pit 2

0 '-4 ' - BROWN SANDY SILT (ML)
medium stiff, dry,
rock fragments

wjth abundant

-4 '=10 ‘4 .'MBTA-SHALE |
low hardness, low strength,

deeply weathered, highly fractured,
with sandstone and semi-rounded ,
graywacke boulders in meta-shale

matrixX.

Log of Test Pit.3 , -
Tl g™ oal cw D + " DARK BROWN SANDY SILT (ML) = ' o
¥ S LR I L soft, dry, porous tOpsoil_;'j"_"j:‘
g - ! LR B , . RED BROWN CLAYEY SILT (M)

© %7 - medium stiff, wet .7~

o B . - - 3w GRAY GREEN SILTY CLAY (CL)
by 2 0m 8 s -  soft, saturated, with landslide
- ' - R slickensides L
g *-10 '+  GRAYWACKE .  __ --» |

- | . hard, strong,'little'weathered

¢ . ceo @' - _
\ . - o=
- en . > . - - - -

.
-
’ o | . - . - P . - b - . .
' ® . L] | 4 ‘ 4 . > ' .fO
. . - L PR | ’ "~ . >
P L]

H;',DONALD HERZOG & ASSOCIATES oo - LOG OF TEST HOLES . .-« PLATE {:
Lonsulting Soll & Foundation Enpinoers . W g 790 Bolinas Road - : : ' i
. _Marin County, California :2 A3
Job No 656.2 Appr: éZ Date1n/31/78 : N \3
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—Depth
% ;

of Test Pit 4 |
L e e |

DARK BROWN SANDY SILp (ML)
medium stiff, dry, . porous topsoil

GRAY §ROWN GRAVELLY s1LT fML)
medium stiff, moist

3 g 2 '~10 GRAY CLAY (CL) |

st%ff, wvet, with landslige
slickensides

10 '=12 vy META-CHERT - .
moderately strong, moderately hard,

highly fractured, deeply weathered

-

with abundant guartz.

iog of Test Pit .5

0 '- 1%'- 'DARK BROWN SANDY SILT (ML)
medium stiff, dry, porous . topsoil

13- 5 ¢ BROWN SANDY SILT (ML) , b
- medium stiff, dry, with abundant
rock fragments

5 '= 5%' © GRAY BROWN CLAY (CL)
| medium stiff, wet

s s m o &Y o - bw g

5k'-11 '+ BROWN SANDSTONE ;

' s = low strength, low hardness, highly
fractured, deeply weathered, with
thick lenses of dessicated clay

Log of Test Pit 6

0 '- 1%' ' DARK BROWN SANDY SILT (ML)
o medium stiff, dry, porous topsoil
1%'- 5 * . BROWN SILT (ML)
, ' stiff, moist
5 - 5k GRAY BROWN SILTY CLAY (CL)
stiff, moist

5%'~11'4+ . BROWN SANDSTONE - o o

o .., dow strength, low hardness, deeply

weathered, highly fracturegd

DONALD HERZOG & ASSOCIATES K
Consulting Soll & Foundation Enginoars

. LOG OF TEST HOLES
. ‘,__“_
- 790 Bolinas Road

Marin County, Californiﬁ

-




yog of Test Pit 7

s

0 '~ 3
: 5 g
6 '- 8
8 '-10 '+
Log of Test Pié 8
o " 1;50
)
1%'_.6 l,‘:.
+ Log of Test Pit 9
; : : 0 *- 1%°
“1k1- 5 '+

ONALD HERZOG & ASSOCIATES =

Consulting Soll & Foundation Engineers

BROWN SANDY STLT (ML)
medium stiff; dry, with abundant
rock fragments }

BROWN SANDSTONE ‘
very weak, low hardness, deeply
weathered, large grained, highly

fractured

RED SILTY CLAY (CL)
very stiff, moist

RED SANDSTONE AND SHALE
moéderately,strong, moderately
hard, deeply weathered, little

fractured

BROWN SANDY SILT (ML)
medium stiff, dry, with abundant

rock fragments

- BROWN SHALE

moderately ‘strong, moderately
" hard, moderately weathered,

highly fractured

BROWN SANDY SILT (ML)

medium stiff, dry, with abundant

- rock fragments

BROWN SHALE
moderately strong, moderately .

hard, moderately weathered,
highly fractured |

7. LOG OF TEST HOLES =~

, i790 Bolinas Road
Marin County, California




Condition
.8 of Test Pit 10
0 '- 3
BROWN SANDY SILT (ML)
medium stiff, dry, porous-: topsoil
- .
3'-6" DARK GRAY SILTY CLAY (CL)
very stiff, moist, dessicated
6 '~ 9 1y ' )

GRAY SHALE

weak, soft, deeply weathered,

highly altered, highly fractured,
with sandstone and talc

0 -1 DARK BROWN SANDY SILT (ML)
medium stiff, dry, porous topsoil

l '- 4 BROWN SANDY SILT (ML)

medium stiff, moist, with abundant
rock fragments : :

4 '-11 '+ BROWN SANDSTONE AND SHALE

low strength, soft, deeply weatﬁered,

¥ . T DR S with abundant silt, coarse grained

' Log of Test Pit 12 S - ‘

0 '- 3 ° BROWN SANDY SILT (ML)
medium stiff, moist, with rock
fragments

3 '-10 '+ BROWN SANDSTONE AND SHALE
¢ - . low strength, low hardness,
deeply weathered, highly
fractured, with silt -

Log of Test Pit 13

o *'-7 v DARK BROWN SANDY SILT (ML)
. soft, moist, porous topsoil

¢ .

7 '-12 '+  MOTTLED ORANGE BROWN SANDY SILT (ML) -
| - soft, wet (saturated below 9')

" DONALD HERZOG & ASSOCIATES
. Consulling Soll & Foundation Engineers

* LOG OF TEST HOLES

790 Bolinas Road
Marin County, California

L
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__Depth Condition

|

i

i B Test Boring 14
pﬂz——""‘_—"_L

! '

0 7° GRAY SILTY CLAY (CL)

medium stiff, moist, with rock
| fragments

7 ‘=10 ° BROWN -SANDY SILT (ML)
medium stiff, moist, with rock
fragments

10 GRAYWACKE
very strong, very hard, little
weathered

Log of Test Boring 15

0 '- 2" " 1IGHT BROWN SANDY SILT (ML)
mediym stiff, dry, porous

2 '- 6 '+ BROWN SANDSTONE
moderately strong, moderately
hard, fractured, with moderate

, amounts of silt

Log of Test Boring 16

0 '- 2 ° LIGHT BROWN SANDY SILT (ML)
medium stiff, dry, porous topsoil

»~

2 ¢— 3 % ' BROWN SANDY SILT (ML)
: , medium stiff, dry

3 i_ 9-'4 .° BROWN SANDSTONE *~ . - .- = = |
- low strength, soft, highly fractured
with silt,‘peboming'finefbelow 6! ;

4

Log'of Test Boriﬁg 17
| 0 '~ 2.' .  BROWN SANDY SILT (ML) -
: o " medium stiff, dry, porous topsoil
with rock. fragments

- 2 '~ 4 '+  BROWN SANDSTONE AND SHALE
| ' moderately strong, moderately hard, .-

- . ; " 1ittle fractured, moderately
g, _ . .  f " . weathered, dry -

~ ."LOG OF TEST HOLES -~

790 Bolinas Road -
Marin County, California

DONALD HERZOG & ASSOCIATES ="
Consulling Soll & Foundation Engincers ~




_Depth _

——Condition _

1og of Test Boring 18

0 '- 3¢
| BROWN.SANDY SILT (ML)
medium stiff, dry,.porous topsoil

3 =g vy -
6 '+ ~ BROWN SANDSTONE AND SHALE
low strength, soft, highly
fractured, deeply weathered

Log of Test Boring 19

' ;
0 2 ' . GRAY SANDY SILT (ML)
medium stiff, dry, porous with:

shale fragments

2'+ GRAYWACKE | ,
strong, hard, 1ittle weathered
Log of Test Boring 20 S -
0 ‘- 1" | FRACTURED ROCK RUBBLE
1°'+ BROWN SANDSTONE
| strong, hard, 1ittle weathered

rRefusal at 3

-Log of Test Boring 21 .
T 0'-5"° GRAY CLRY (CL)
' . very stiff, moist

5 16 '+ . :-GRAYWACKE P
~ strong; hard, 1itt1e'weathered,
1itt1e fractured

Log of Test Boring 22 . & i L ' :
T ‘0 *- 5 ° DARK GRAY SILT CLAY CL)
' medium ctiff, moist .

bable boulder -
oles also

s - ‘Refusal on Pro
. {Three additional h

1.0G OF TEST HOLES

:ﬁ790 Bolinas Road |
Marin County, california

";‘.. PONALD HERZOG & ASSOCIATES
, ! Consuiting Soll & Foundation Engineors




| _Depth
1,09 of Test Boring 23
0 '-3°
3'-9 '+

1.og of Test BOXing 24

0

l_3|

I_SI.

 Condition

-

SILTY SANDSTONE RUBBLE

BROWN SANDSTONE 2ND SHALE
iow strength, moderately hard,

deeply weathered, Vvery highly
fractured

BROWN SANDY SILT (ML)
medium stiff, moist

BROWN SANDSTONE
moderately strong,

- deeply'weathered,
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' ma WILL QRADID OLAVELS, GRAVIL » SAND MIXTURES -
3 POORLY OAADED GAAVILS, GAAVEL = BAND
o X TURES
.,’ MORE THAN MALS
COAZSt MACTION 51L.Y ORAVILS, POORLY ORADED GRAVEL « SAND -
B LAZOZX THAN ) | $iL1 mxnan
£ NO. ¢ NIVESIX2 v
ul t// CLAYTY GIAVILS, POOLLY GRADED ORAVEL = SAND »
= g ,4 CAY MIXTLRIS |
g . VLY SANOE 3
g &wa SANDS uﬁ WILL ORADED SANDS, OdA
™ LITTRE Of
SANDS
gi e nﬁ POOILY GRADED SANDS, GAAVELLY SANDS
MORE AN HALP .
- COARSE PRACTION Ii=I SILYTY SANDS, POCALY OLADED SAND - SILT
5 SMALLIR TRAN [l suxnass
NO. 4 SIBVI 3128 '0.;
B47% CLAYEY 3ANDS, POORLY ORADED SAND - CLAY
» “ MIXTURE S .
%4 :
INORGANIC $ILTS AND VIEY FINE JANDS, ROCK
; ML FLOWR, SILTY OR CLAYEY FAINE SANIS, OO
3 CLAYEY SILTS WITH SLIGHT PLASROITY
4 S NIC CLAYS OF LOW TO MEDIUM PLAS NCITY
] 2! WILIN. SN0 SEATR 7 :uggfiv CLAYS, SANDY CLAYS, ILTY CLAYS,
i LIQURD LIMIT LESS TRAN B0 A LEAN CLAY3
- oL ORGANIC CLAYS AND ORGANIC SKTY QLAYS OF
'i’ ; LOW PLASTIOITY
INORGANIC SILTS, MCACIOUS O DIATOMACIOWS
: s . “u. PINE SANDY Of SILTY SOXLS, SELASTIC SILTS
' . | . |
‘ w ; WIS Sk EhaYR & 7 INORGANIC CLAYS OF HIGH PLASTICITY, ‘
: 8;_ TIOUID LIMT GAIATIR THAN §¢ 7/ a1 cuns -
f = 77/ caGANIC CLAYS OF MIDIUM TO MGH RASTICTTY,
¢ ﬂ 7/4 OAGANIC 3iLTS

g
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Consellidation U] T “ 220 (2600) . Uncomrelldated Undreined Trianle)

- .

= . ‘ Liquid Limir (la %) | TaCU "~ 320 (2600)  Conselldated Uadrelasd Triexlel

Plestie Limit (In %) ] os 2750 (2000) Conselldoted Drainad Direqt Shear
; . ) " #1s1d Vane Sheer )

‘ »

P ' | - Spesilic Orevity - _ .] ¥V$ "79.

Sleve A.ﬁlystc =R\ *uUg 2900 . Unsonfined Comprasaton e T H E % <

eUndlsterbod® Somple | 4VS .~ 700 . Leberatery Vane Sheer

MNotess (1) All strsangth teits on 2.9° ot 2.4° dlemater samplo
anlosr athorwles Indisoted.

2ai | ’ - . £3) * fadlaeres 1.4° dienster sumple.
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1201L CLASSIFICATION CHAR]

1 AND T
.+ KEY YO TEST DATA -~ -

790 Bolinas Road

. DONALD HERZOG & ASSOCIATES . : .-
‘Consulting Soll & Foundation Englnesrs |




