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firm and unyielding surface. This may require overexcavation or scarifying and recompaction to
achieve uniformity. The aggregate base materials should be placed in layers no thicker than 6

inches and compaction to at least 95 percent to form a firm and unyielding base.

Geotechnical Drainage

Ponding water will tend to soften the site soils and would be detrimental to foundations.
Surface drainage consisting of at least 1/2-inch per foot extending at least 4 fee tout should be
provided away from all foundations. The ground surface around the houses should be sloped to
provide positive lateral drainage. The roofs should be provided with gutters, and the downspouts
should outlet on to paved areas or splash blocks that drain at least 30 inches away from the
foundation, or be connected to nonperforated, rigid plastic pipelines that discharge by gravity to
suitable outlet locations. Roof downspouts and surface drains must be maintained entirely
separate from surface drains, as well as foundation and retaining wall subdrains.

Foundation subdrains should be installed along the uphill house foundations and may be
needed at intermediate grade beam levels. Foundation subdrains should consist of trenches about
12 inches wide by about 18 inches deep that are filled with free-draining gravel or crushed rock.
The trench should extend at least 6 inches below the bottom of the adjacent grade beam. A 3-
inch-diameter perforated plastic pipe should be installed in the trench on a bed of drainrock. The
drainrock (and fabric) should conform to the recommendations above for retaining wall
backdrains. The rock should extend to within 6 inches of the surface and at least 4 inches above

the bottom of the grade beam. The upper 6 inches should consist of compacted, excavated soil to
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inhibit surface water infiltration. The perforated pipe should extend to a suitable gravity
discharge point. A typical cross-section of the recommended foundation subdrain is shown on
Plate 6.

We also recommend that a trenched interceptor subdrain be insfalled along thé upslope
side of the proposed building area. The approximate location of the interceptor subdrain should
be determined during final design. The trench should be at least 12 inches wide and be bottomed
a minimum of 5 feet below existing grade. The trench should be sloped to drain by gravity to
suitable dischafge points. Four-inch-diameter, perforated, rigid plastic pipe should be placed in
the bottom of the trench on a bed of 2 to 3 inches of drainrock or gravel. The trench then should
be backfilled to within 12 inches of the surface with similar drainrock. The upper 12 inches
should consist of compacted, excavated soils to inhibit surface water infiltration. The drainrock
and nonwoven fabric, if used, should conform to the recommendations above for retaining wali
backdrains. A typical cross-section is shown on Plate 7.

Homeowner and/or professional landscaping should maintain good positive flow of
surface water away from and around the buildingé. It should be recognized that fences, walks,
patio slabs, lawns, planters, etc., can impede water flow and promote surface soil saturation and

seepage under slabs and foundations.

Supplemental Services

We should review final grading and foundation plans for conformance with the intent of

our recommendations. During site grading operations, if any, the soil engineer should be
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notified to provide intermittent observation and testing. The soil engineer should observe the
conditions encountered and modify our recommendations, if warranted. Field and laboratory
tests should be performed to ascertain that the recommended moisture content and degree of
compaction are being attained.

We should observe footing excavation and pier drilling operations to verify that suitable
bearing materials are encountered and to modify our recommendations, if warranted. Concrete
placement and reinforcing should be checked as stipulated on the project plans or aé required by
the Building Department. It is our understanding that approval from the Building Department

must be obtained prior to the placement of concrete in foundation elements.

LIMITATIONS

We have performed the investigation and prepared this report in accordance with
generally accepted standards of the soil engineering profession. No warranty, either express or
implied, is given. It should be understood that our services were limited to the scope of work
outlined above and specifically excluded other services including, but not limited to, an
evaluation or analysis of soil chemistry, corrosion potential, mold and soil/groundwater
contamination.

Subsurface conditions are complex and may differ from those indicated by surface
features or encountered at test pit locations. Therefore, variations in subsurface conditions not

indicated on the logs could be encountered.
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If the project is revised or if conditions different from those described in this report are
encountered during construction, we should be notified immediately so that we can take timely
action to modify our recommendations, if warranted.

Supplemental services as recommended herein are perférmed oh an as—requestéd basis.
We can accept no responsibility for items we are not notified to check, or for use or
interpretation by others of the information contained herein. Such services are in addition to this
soil investigation and are charged for on an hourly basis in accordance with our Staﬁdard
Schedule of Charges.

Site conditions and standards of practice change. Therefore, we should be notified to

update this report if construction is not performed within 24 months.
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Log of Test Pit 1 Log of Test Pit 2 Log of Test Pit 3 SOIL DESCRIPTIONS

A:- DARK BROWN SANDY CLAY (CL)

0T soft, wet, porous with roots (topsoil)

A>- BROWN CLAYEY FINE SAND (SC)
medium dense, moist,
porous with roots (topsoil)

B: - DARK GRAY SANDY CLAY (CL)
soft, wet to saturated, occasional small roots

B:- MOTTLED DARK GRAY-ORANGE
VERY SANDY CLAY (CL)
soft, saturated

Ci- MOTTLED YELLOW-BROWN
VERY SANDY CLAY (CH)
stiff, moist, small rounded gravels up to '/ -inch
(residual soil)

Log of Test Pit 5

C:- MOTTLED GRAY-BROWN-ORANGE
VERY CLAYEY FINE SAND (SC)
medium dense, wet (residual soil)

D - MOTTLED ORANGE-GRAY CLAYEY
FINE-GRAINED SANDSTONE OF THE
WILSON GROVE FORMATION
soft, weak, moderately weathered

Log of Test Pit 7 Log of Test Pit 8

0T —
i SCALE: 1 INCH =5 FEET
HORIZONTAL AND VERTICAL

PLATE

T REESE & Job No: 2544.1.1 LOG OF TEST PITS 1 THROUGH 8
OCIATES | pate: 03-29-2022
gLiins 2
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UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR DIVISIONS TYPICAL NAMES
PRSI
o[\° 9o \o_| WELL GRADED GRAVEL, GRAVEL-SAND MIXTURE
CLEAN GRAVEL wiTH | GW DOODQOBD<
GRAVEL LESS THAN 5% FINES - -
Y SR N POORLY GRADED GRAVEL, GRAVEL-SAND MIXTURE
% | MORE THAN HALF GP b,..ﬁ,..
- l9F %OARSE 5
3' s LARGRéAR ;:.awﬁo_ 4 GM | * @  SILTY GRAVEL, GRAVEL-SAND-SILT MIXTURE
aZ SIEVE SIZE GRAVEL WITH OVER
a3 12% FINES
i GC CLAYEY GRAVEL, GRAVEL-SAND-CLAY MIXTURE
8
z 5 %
05 SW [ WELL GRADED SAND, GRAVELLY SAND
o4 SAND CLEAN SAND WITH %
23 LESS THAN 5% FINES
¥ SP |- POORLY GRADED SAND, GRAVELLY SAND
O & | MORE THAN HALF
" OF COARSE e
< FRACTION IS ~]:
= |SMALLER THAN No. | SAND WITH OVER 12 " SM 9 SILTY SAND, GRAVEL-SAND-SILT MIXTURE
4 SIEVE SIZE FINES e
SC (4 CLAYEY SAND, GRAVEL-SAND-CLAY MIXTURE
w ML INORGANIC SILT, ROCK FLOUR, SANDY OR CLAYEY
g SILT WITH LOW PLASTICITY
g SILT AND CLAY INORGANIC CLAY OF LOW TO MEDIUM PLASTICITY,
9 g LIQUID LIMIT LESS THAN 50 CL GRAVELLY, SANDY, OR SILTY CLAY (LEAN)
0z itz
2 E OL |[7--—-— ORGANIC CLAY AND ORGANIC SILTY CLAY OF LOW
=23
5 E INORGANIC SILT, MICACEOUS OR DIATOMACEOUS
= - MH FINE SANDY OR SILTY SOIL, ELASTIC SILT
" SILT AND CLAY v
z2 CH /// INORGANIC CLAY OF HIGH PLASTICITY, GRAVELLY,
z LIQUID LIMIT GREATER THAN 50 é SANDY OR SILTY CLAY (FAT)
b2 % %
& OH //////////////////// ORGANIC CLAY OF MEDIUM TO HIGH PLASTICITY,
= /777,717 ORGANICSILT
A AAAANAAN '
HIGHLY ORGANIC SOILS PT ESSS5555S] PEAT AND OTHER HIGHLY ORGANIC SOILS
AT

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

KEY TO TEST DATA

El — Expansion Index ™UU —
Consol — Consolidation ™CU —
LL — Liquid Limit (in %) DSCD —
PL — Plastic Limit (in %) FVS =
PI — Plasticity Index LVS -
SA — Sieve Analysis uc —
Gsg — Specific Gravity uciPe) -
n "Undisturbed" Sample

O Bulk Sample

Notes: (1) All strength tests on 2.8" or 2.4" diameter samples unless otherwise indicated.

Unconsolidated Undrained Triaxial
Consolidated Undrained Triaxial
Consolidated Drained Direct Shear

Field Vane Shear
Laboratory VVane Shear

Unconfined Compression
Laboratory Penetrometer

Shear Strength, psf
— Confining Pressure, psf

320  (2600)
320  (2600)
2750  (2000)
470

700

2000 *

700 *

* Compressive Strength
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PIT NUMBER DEPTH TEST TYPE* TEST RESULTS
1 1.0 M 20.2
1.0 UC(P) 1500
1.0 FS 55
2.0 UC(P) 1250
3.0 UC(P) 500
3.5 M 20.5
3.5 FS 50
4.0 UC(P) 2000
5.0 UC(P) 2500
5.5 M 20.1
55 FS 80
6.0 UC(P) 4250
2 0.5 UC(P) 750
0.7 M 20.9
0.7 FS 55
1.0 UC(P) 750
2.0 M 21.5
2.0 UC(P) 1000
2.0 FS 75
3.0 UC(P) 1750
3.5 M 20.8
35 FS 80
4.0 M 22.4
4.0 UC(P) 4500+
4.0 FS 55
*Test Type
M Moisture Content (percent of dry weight)
MD Moisture Content (percent of dry weight)/dry density (pounds per cubic foot)
UC(P) Penetrometer - strength indicator (pounds per square foot)
UC Unconfined Compression (pounds per square foot)
-200 Percent Passing No. 200 sieve by weight
FS Percent Free Swell
REESE & Job No: 2544.1.1 LABO PLATE
RATORY TEST DATA
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PIT NUMBER DEPTH TEST TYPE* TEST RESULTS
3 1.0 UC(P) 2250
1.5 M 153
1.5 FS 35
2.0 UC(P) 3000
3.0 UC(P) 2000
4.0 UC(P) 3500
5.0 UC(P) 4000
6.0 UC(P) 4500+
4 1.0 UC(P) 1500
2.0 UC(P) 2250
3.0 UC(P) 3250
4.0 UC(P) 4500+
5 1.0 M 14.9
1.0 UC(P) 3250
1.0 FS 40
2.0 UC(P) 1750
3.0 M 254
3.0 Uc(P) 4500+
3.0 FS 30
4.0 UC(P) 4500+
6 1.0 M 14.2
1.0 UC(P) 1500
1.0 FS 35
2.0 UC(P) 2250
3.0 UC(P) 2750
4.0 M 26.0
4.0 UC(P) 3250
4.0 FS 65
5.0 UC(P) 4500+
*Test Type
M Moisture Content (percent of dry weight)
MD Moisture Content (percent of dry weight)/dry density (pounds per cubic foot)
UC(P) Penetrometer - strength indicator (pounds per square foot)
ue Unconfined Compression (pounds per square foot)
-200 Percent Passing No. 200 sieve by weight
FS  Percent Free Swell
REESE & BRI SR LABORATORY TEST DATA S
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PIT NUMBER DEPTH TEST TYPE* TEST RESULTS
7 1.0 UC(P) 1250
2.0 UC(P) 2500
2.5 UC(P) 4500+
8 1.0 UC(®P) 1250
2.0 UC(P) > 500
2.5 M 21.3
2.5 FS 40
3.0 UC(P) 3250
4.0 UC(P) 4500+
*Test Type
M Moisture Content (percent of dry weight)
MD Moisture Content (percent of dry weight)/dry density (pounds per cubic foot)
UC(P) Penetrometer - strength indicator (pounds per square foot)
UC Unconfined Compression (pounds per square foot)
-200 Percent Passing No. 200 sieve by weight
FS Percent Free Swell
REESE & Job No: 2544.1.1 . PLATE
ABORATORY TEST DATA
ASSOCIATES
CON SULTING e MELCON RESIDENCES 4 c
GEOTECHNICAL o 2485 MIDDLE TWO ROCK ROAD
ENGINEERS Appr: 177 PETALUMA, CALIFORNIA




60 //
50 %
CH /
< 40 //
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[0} CL
E 30 & /
> v
S \A Line
5
©
o 20
® /
CL -[ML /* MH or OH
10
T_,/ ML
0 ~~
0 20 40 60 80 100
Liquid Limit (%)
ASTM D 4318-98
Symbol Classification and Source Liquid Plastic Plasticity | Free
Limit (%) Limit (%) Index (%)| Swell (%)
® VERY DARK GRAY SANDY CLAY (CL) 35 17 18 50
Test Pit 1 at 3.5 feet
b 4 MOTTLED DARK GRAY-BROWN AND ORANGE 52 20 32 80
SANDY CLAY (CH), with occasional fine gravel
Test Pit 1 at 5.5 feet
A VERY DARK BROWN CLAYEY FINE SAND (SC) 21 17 4 35
Test Pit 6 at 1.0 feet
= MOTTLED VERY DARK GRAY AND ORANGE VERY 38 22 16 40
CLAYEY FINE SAND (SC)
Test Pit 8 at 2.5 feet
RE ES E & Job No: 2544.1.1 ATTERBERG LIMITS TEST RESULTS PLATE
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STEM WALL OR GRADE BEAM
PARALLEL TO CONTOUR'Z’

4 inches

minimum | |z

PIER OR SPREAD F OOTINGKZ’

8 inches’
. minimum |-

FINAL EXTERIOR GRADE ()

PER SQUARE YARD

,//’—\‘\__/\
3-INCH PERFOATED,
RIGID PLASTIC PIPE
FOUNDATION SUBDRAIN
(NOT TO SCALE)
REESE & JobNo:  2544.1.1 TYPICAL CROSS-SECTION PLATE
FOUNDATION SUBDRAIN
ASSOCINMTES | pate:_ 03-03-2022
CONSULTING MELCON RESIDENCES
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" WEIGHING AT LEAST 4 OUNCES




+6” COMPACTED,
EXCAVATED SOILS

NONWOVEN FILTER FABRIC
WEIGHING AT LEAST 4 OUNCES
PER SQUARE YARD

CLEAN, WASHED DRAINROCK

4 INCH DIAMETER SDR-35
PERFORATED PIPE

DEPTH VARIES, 12 INCHES MINIMUM

OR EQUIVALENT

-

TRENCHED INTERCEPTOR SUBDRAIN

(NOT TO SCALE)
FE & JobNo:___ 2544.1.1 TYPICAL CROSS-SECTION PLETE
TRENCHED INTERCEPTOR SUBDRAIN
IATES | pate:_ 03-03-2022
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