











































































































8.0

9.0

10.0

Project No. 11240306

TRENCH EXCAVATION AND BACKFILLS

8.1 General: Excavations for utility trenches greater than five (5) feet deep
may require shoring. All excavations should be carried out in accordance
with applicable standard specifications, Cal-OSHA requirements and local
government agency requirements. Backfill shall be observed and tested by

the engineer.

8.2 Bedding Material: Bedding material shall conform to applicable
requirements of standard specifications and local government agency
requirements. In general, granular bedding comprising of coarse sand and
gravel is ideally suitable as bedding material. Local sandy soils may be
used if acceptable to the governing agency.

8.3 Backfill Material: Granular backfill one (1) foot above the pipe is ideally
suitable. Local sandy soil may be used if acceptable to the governing
agency. Remainder of the trench shall be backfilled with local suitable
material.

8.4 Placement, Moisture Conditioning and Compaction: Backfill shall be
uniformly moisture conditioned and compacted. Compaction criteria
provided in Section 6.4 should be followed. Upper one (1) foot of backfill
should be compacted to 95 percent relative compaction.

EXCAVATIONS

Excavations and over-excavations shall be performed in accordance with plans and
recommendations contained in the preliminary geotechnical investigation report. All
excavations will be observed by the engineer. If unsuitable soils are discovered, the
engineer will determine the extent of over-excavation. No fill placement over cut area
will commence prior to approval by the engineer. Prior to placement of fill, cut
surface shall be scarified and uniformly moisture conditioned and recompacted.

UNDER DRAINS

Under drains, if required, shall be constructed in accordance with plans and project
requirements. Location of under drains will be surveyed to provide as-built location.
Engineer may modify the location and requirement of the under drain depending upon
the field condition.
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Project Name: Tract 17049
Project No. 11240306
Boring No. B-1
Sample No. -
Depth (ft) 10
Sample Type Undisturbed
Soil Type Yellowish Brown Fine Sandy Silt
Test Condition Saturated
Initial Dry Density 104.4 pcf
Moisture Content (before) 14.0 %
Moisture Content (after) 23.8 Yo

INTERPRETED STRENGTH DATA

COHESION (PSF) :
FRICTION ANGLE :

Peak Ultimate

100 0
42 ° 33°

AP ENGINEERING AND TESTING

DIRECT SHEAR

TEST RESULTS
(ASTM D 3080)

May-06 Figure No.




' MINIMUM FOUNDATION AND SLAB RECOMMENDATIONS FOR EXPANSIVE SOILS

(ONE AND TWO-STORY RESIDENTIAL BUILDINGS )

U.B.C.

Expansion Index
0-20
Very Low Expansion

Expansion index
21-50
Low Expansion

Expansion Index
51-90
Medium Expansion

Expansion Index
91-130
High Expansion

1-Story Footings
(See Note 1)

All footings 12" deep.
Reinforcement for
continuous footings: one
No. 4 bar top & bottom.

Al footings 12" deep.
Reinforcement for
continuous footings: one
No. 4 bar top & bottom.

Exterior footings 18" deep.
interior footings 12" deep.
Reinforcement for
continuous footings: one
No. 4 bar top & bottom.

Exterior footings 24" deep.
Interior footings 18" deep.
Reinforcement for
continuous footings: one
No. 5 bar top & bottom;
or two No. 4 top & bottom.

2-Story Footings
( See Note 1)

Exterior footings 18" deep.
Interior footings 12" deep.
Reinforcement for
continuous footings: one
No. 4 bar top & bottom.

Exterior footings 18" deep.
Interior footings 12" deep.
Reinforcement for
continuous footing: one
No. 4 bar top & bottom.

Exterior footings 18" deep.
Interior footings 12" deep.
Reinforcement for
continuous footings: one
No. 4 bar top and bottom.

Exterior footings 24" deep.
Interior footings 18" deep.
Reinforcement for
continuous footings: one
No. 5 bar top & bottom;,
or two No. 4 top & bottom.

Minimum Footing
Width

Continuous: 12" for 1-story
Continuous: 15" for 2-story
Isolated column: 24"

Continuous: 12" for 1-story
Continuous: 15" for 2-story
Isolated column; 24"

Continuous: 12" for 1-story
Continuous: 15" for 2-story
Isolated column: 24"

Continuous: 12" for 1-story
Continuous: 15" for 2-story
Isolated column: 24"

Garage Door
Grade Beam
(See Note 2)

A grade beam 12" wide x 12"
deep (18" deep for 2-story)
shouid be provided across

the garage entrance.

A grade beam 12" wide x 12"
deep (18" deep for 2-story)
should be provided across

the garage entrance.

A grade beam 12" wide x 18"
deep should be provided
across the garage entrance.

A grade beam 12" wide x 24"
deep should be provided
across the garage entrance.

Living Area Floor
Slabs
( See Notes 3, 4,5)

Nominal 4" thick slab. 6x6 -
10/10 WWF reinforcement
at mid-height. 6-mil Visqueen
moisture barrier on pad
grade with 1" sand above
Visqueen.

Nominal 4" thick slab. 6x6 -
10/10 WWF reinforcement
at mid-height. 6-mil Visqueen
moisture barrier above 2"
sand base with 1" sand
above Visqueen.

- Nominal 4" thick slab. 6x6 -
6/6 WWF reinforcement
at mid-height. 6-mil Visqueen
moisture barrier above 3"
sand base with 1" sand
above Vigueen.

Nominal 4" thick slab. 6x6 -
6/6 WWF reinforcement
at mid-height. 6-mil Visqueen
moisture barrier above 4"
sand base with 1" sand
above Vigueen.

Garage Floor
Slabs
(See Notes 4 &6 )

Nominat 4" thick slab on pad
grade. Garage slabs shouid
be quarter-sawn.

Nominal 4" thick slab on 2"
sand base. Garage slabs
should be quarter-sawn.

Nominal 4" thick siab on 3"
sand base. Garage should
be quarter-sawn or
reinforced with 6x6-10/10
WWF at mid-height.

Nominal 4" thick slab on 4"
sand base. Garage slabs
should be quarter-sawn and
reinforced with 6x6-6/6
WWF at mid-heighi.

Presoaking of
Living Area and
Garage Slabs

Near-optimum to a depth
of 6",

(1.2) x optimum to a depth
of 12",

(1.3) x optimum to a depth -
of 18",

(1.4) x optimum to a depth
of 24",

NOTES:

1) Depth of interior or exterior footings to be measured from iowest adjacent finish grade.
2) The base of the grade beam should be at the same elevation as that of the adjoining footings.
3) Living area slabs may be tied to the footings as directed by the structural engineer. For HIGH EXPANSION: Dowels

consisting of No. 3 bars shouid be placed at 36 inches on centers in the footings and bent 3 feet into the slab.

4) It has been observed that welded wire fabric reinforcement seldom stays at the design height within concrete slabs.

instead of 6x6-6/6 WWF.

5) 6-mil Visqueen sheeting has proved successful. Equivalents are acceptable.

6) Garage slabs should be isolated from stem wall footings with a minimum 3/8" felt expansion joint,

7) Sand base should have a Sand Equivalent of 30 or greater (e.g., washed concrete sand).

Post-Tensioned Slabs

We recommend the use of No. 3 bars at 24 inches O.C. instead of 6x6-10/10 WWF and No. 3 bars at 18 inches O.C.

As an aitemative to conventional foundations, buildings may be supported on post-tensioned slabs, to be designed by a structural engineer in consultation with the
geotechnical consultant. in addition, a post-tensioned slab is also recommended for VERY HIGH expansion potential (Expansion Index greater than 130), if encountered.
Post-tensioned slabs should have perimeter footings embedded a minimum of 12 inches below the adjacent grade. The slabs should be designed such that they can be
deformed approximately 1 inch vertically over a width of 30 feet without distress in the event of shrinkage or swelling of the supporting soils. Living area slabs should be
underiain by a 6 mil Visqueen moisture barrier covered by a 1-inch layer of sand. Presoaking is recommended for post-tensioned slabs: (1.2) x optimurn to a depth of 12
inches, (1.3) x optimum to a depth of 18 inches, and (1.4) x optimum fo a depth of 24 inches for MEDIUM, HIGH, and VERY HIGH expansion potenfial soils, respectively.
Placement of sand base below Visqueen is also suggested for post-tensioned slabs: 2, 3, and 4 inches thick for MEDIUM, HIGH, and VERY HIGH expansion potential

soils, respectively.









