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showing the exploration locations.

Project information

We understand that a new subdivision is planned for this site. We assume that houses will use frame
or masonry construction with concrete slab-on-grade floors. We have not been given structural
details but expect that maximum wall and column loads will be less than 3 kif and 30 kips,

respectively. We have not been provided with a grading plan but we assume that finished grades will

be at or near existing grades.

Evaluation and Testing
To obtain information on the conditions at this site and to determine applicable soil properties, we
completed an on-site evaluation. The extent of our evaluation and testing programs is described in

the following section.

Parrison 2= EVANOFF 3 ENGINGERING, L.L.C.



Subsurface Condition
The soils encountered in our exploration were generally dense to very dense sands with siit, gravel

Tola e t1 . P 1 an £ e
cobbles. and boulders. No zones of carbonate cementation were encountered in any of the borirnz..
> ¥,

We encounterad auger refusal at all of our borings at depths ranging between 2 and 4 feet. Many
factors can cause or contribute to auger refusal: strongly cemented soil; coarse gravel, cobbles, or
boulders; thin rock seams; the upper surface of continuous rock; or borehole confinement. Special
exploration procedures are needed to determine the character and continuity of refusal. Such
procedures were not within the scope of our current services, but we believe that refusal was

probably caused by the presence of cobbles and boulders and borehole confinement.
Soil moisture contents were low at the time of our field evaluation and no free groundwater wa

encountered in any of the explorations. The logs in the Appendix show details of the subsurface

conditions encountered during the field evaluation.
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for this fill, therefore we consider the fill to be uncontrolied and potentially
support of structures without first stripping and recompacting. Additicnal field evaluations
will be required to delineate the vertical and lateral extents of existing fill Dependmg on the
conditions encountered at the time of construction, it may be possible to leave the existing fill

in place.

RECONMMENDATIONS

General
All structural elements will experience at least some differential movement and the various

components must accommodate this potential. We recommend that you have the Architect, the

Structural Engineer, Civil Engineer, Landscaper, and all other design team members and contractors

read this report and consider our comments. The basis for our comments on foundation and slab

design details is primarily our experiences with recurring problems associated with many of these

it

PATTISON 2> LYANOFF > ENGINEERING, L.L.C.



rd Dnve A TEEY
A X’&g&ii&jgi& Eh 1

am A EP 1 o
and allowable bearing p

Finished grade is the lowest adjacent grade for perimeter footings ard floor
level for interior footings.

a

Allowable bearing pressures depend on compliance with the Earthwork
recommendations of this report.

Footings should have minimum widths of 12 inches for walls and 24 incnes for columns. Governing
idin es may require greater widins. c-third increase in the ng pressures is allowable

building codes may require greater widihs. A one-third increase in the bearing pressures is aliowabl

for transient wind or seismic loads. The bearing values given are net bearing values so the weight of

the concrete in the footings may be ignored.

Foundations adjacent to descending slopes should be setback at least 3 feet, horizontally, from the
top of the slope. Additionally, an imaginary line extending downward at 45 degrees from a

foundation edge should not intersect the slope face.

All footings, stemwalls, and masonry walls should be reinforced to reduce the effects of potential
differential movements. Reinforcement should be consistent with structural requirements to
minimize the possibility of longitudinal cracking along the wall. We suggest continuous

reinforcement through these areas because we frequently see cracks in the slab portions of

PatTison 2 KVANOFF 3 ENGINEERING, L.L.C.
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lump {water-cement ratio) could cause

adequately before placing vinyl or other moisture-sensiiive floor covering,

¢ Important Comments Regarding Post-Tensioned Systems
On the basis of our experience, it appears that many people have a misunderstandi~ of the
performance of post-tensioned systems and the need for ground preparations. The . ofa post-

tensioned supporting system does not preclude the need for appropriate ground preparation, If
soils capable of volume change underlie any shallow system, there is still the possibility of
differential slab/foundation movement and damage. A post-tensioned system can merely lessen
the effects of differential movement, especially to the superstructure that it supports. It does this
primarily by redistributing stresses because of its higher internal strength (as compared to a
conventional unreinforced slab and separate foundations). One cannot expect to design a single,
specific post-tensioned system for any soil and loading situation and have it perform adequately
under all conditions. The design should be specific to the site soils and structural loading and

good construction practices should be followed.

The need for appropriate soil preparation is not diminished by using a post-tensioned system. In
fact, prior to actually tensioning the cables, the system is an unreinforced monolithic
slab/foundation, deriving all of its support directly from the soil during its critical hydration

eriod. Subgrade vreparation, subbase fill construction, base course provisions and compaction,
p i
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ection of this report,

The slab thickness, concrete sirength, and reinforcing should be designed & -~ uctural Engic

We recomumend that slabs supporting typical light loads be at least 4 inches thick. We believe using
reinforcing steel in slabs is beneficial for minimizing cracks and strengthening the cross-section in
the event tensile or flexural stresses develop. If a nonreinforced slab is chosen, we still suggest using

steel reinforcing at least in interior or

re-entrant comers.
Figure 1. Suggested Minimum Reinforcing

. . . . PP SR
Reinforcing should be placed diago- Reinforcing Alternative: Reinforcing
5 b & Control joints at these z 2 No, 4 bar, 4 ft. lang

: : centered on co
nally across the interior projection of focations > ' mer
corners as shown in Figure 1. Y/ j ﬁ

Reinforcement should be positioned as

. . - . s ner
near the mid-height of the slab as possi- Interior Corne!

Nustration not to scale

ble while maintaining codes. Alterna- N

tively, control joints may be used for

this situation as shown in Figure 1. Slabs should be jointed around columns and along footmg

PATTISON 2 LVANOFF 3 ENGINEERING, L.L.C,



~

e beneficial.
ould cause

it in

]

aJ

~

o) ¢

i

il

s

4y
Ld

i

¥

i

«
e

~

01

SR

ati

d

O recomine

1l

5
&

11

et

okl

i
fo

1
i

2

houl

1

7 coniro

&
o

il

g

i

a3

DO

crete, especial
cur

PN
Mproper

the e

4

near

i
desis

Y2
o
1

€ mix G

all

e, especia

Yi
A

e th

T

bt

ete, Concrete slab

i

of the concr

Tack

1kage,

o

i

L

4

.

1

iy -

80 1m0

e

A

2381VE 8

CXC

.

gisiure

,;,

1L
P § o
itneu

S
aced untl

T

Top

<

]
<
i

rtion, and water vapor entrapment, fiooring should not be p

A5

]

71

)
S

3.

PatTTisON 2> EVANDFF 3 ENGINEERING, L.L.C.

o001 COV

14

arement

%3
ps

manufaciurer's req

isto

d
content of the slab is at or below the

9

ding



| EQUIVALENT FL
| PRESSURE, psiifi

e

33 '
30

Undisiurbed Natlve Soil 400

1

ining walls with minimal cover on the ountside face, the coef
ion should be reduced to .35 when used in conjunction with pa

efficient of
ssive pressure.

1

We do xpec@t submerged soil conditions; the lateral earth pressures shown therefore do not

include this condition. We shounld be consulied for additional recormmendations if subir

conditions are to be included in the design. Any surcharge from adjacent loading wil

the lateral pressure and must be added to the above earth pressures.

The contractor should use granular, relatively free-draining soil for re‘taining wall backfill to reduce
the potential for hydrostatic pressure buildup. Retaining walls should be designed with a backdrain
that either drains to lower ground or to a sump with a float-activated pump. The level of this drain
should be lower than the lowest retained earth behind the wall; the perforations in the drain pipe
should be at least 8 inches lower than the top of any interior slabs in front of the wall.

Properly place and compact all backfill as recommended in this report. Cobbles, if present, should be
removed from the soils placed adjacent to walls so high-intensity point loads do not oceur. Avoid

nesting of larger particles because voids could form and cause subsidence of the backfill

Waterproof the exterior face of below-grade walls that are exposed to interior living spaces to retard

moisture penetration. It is important that all backfill be properly placed and compacted. Mechanically

PATTISON 2 LVANOFF 3 ENGINEERING, L.L.C.
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Various shoring systems are possible; their selection and design, however, 1s beyond the scope of our
current evaluation. The design of a retaining systemm is dependen’t on the construction method, the
sequence of operations, and adjacent construction. Tt :ontractor’s and designer’s responsibil: =3
or design and construction should be clearly defined. ;xpessﬁ siones should be kept moist
saturated) during construction, Traffic and surcharge loads should be at lo... 77 =t from the

the excavation. All excavations should be completed in accordance with the mos: recent OSH-A

requirements.

Slopes and Soil Erodibility
Both cut and fill slopes should be 2 to 1 (horizontal to vertical) or flatier and should be covered as

quickly as possible with grass or other covers such as mulch, rock mulch, or jute mesh to avoid

unnecessary soil losses.

PATTISON 2~ LVANOFF 3 ENGINEZRING, L.L.C.
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A major causs ¢

supporting soil. It is therefore exiremely important to provide positive drainage away from the
truction and throughout its lite. Infiliration of water into utility or

4

foundation excavations must be prevented.

¥

Waterlines and sewerlines should be carsfully tested and inspect:

Pianters and other surface features that could retain water in are:
eliminated or constructed so that accumulated water is discharged 0717 © Jusiuve gro ™o S
feet from the structure. Roof rainwater, water from ~ooling viuc condensalion, and water nealc.

drains should also be discharged onto a positive g iert at least 5 feet from the siructure.
&

In areas where sidewalks or paving do not immediately adjoin the structure, protective siopes should
be provided with an outfall of at least 3 percent for at least 5 feet from perimeter walls. Backfill
against footings, exterior stemwalls, and in utility and sprinkier line trenches should be well

compacted and free of all construction debris to minimize the possibility of moisture infiltration.
Some drainage facilities, such as rock-lined drainage swales, often degrade over time and become

inefficient or ineffective. The potential harmful effects of water infilirating the supporting soils

beneath the structure must be made clear to the owners.

Parrison 2 EVANOFF > ENGINEERING, L.L.C.



ormed by a geotechnical engineer, is necessary to assess compliance

uring cur field evalnation we did not observe any u@ﬂ@fg«fﬂuﬂ\i facilities such as septic tanks,
cessmoois? basements and utilities. H

of the cxisiing nm‘ﬁ@y development.

Site Clearing

Strip and remove any existing fill, vegetation, debris, loose or wei soil and other deleterious
materials from the building areas and at least 5 feet beyond. The contractor Jenld remove any
remnants from previous construction from the proposed building areas. If pipes and other
underground structures are not removed, they may serve as conduits for subsurface erosion resulting
in voids and possible settlement of overlying facilities. Over-excavated areas resulting from removal
of boulders, cobbles, underground facilities and unsuitable materials should be backfilled as

recommended in this report. All exposed surfaces should be free of mounds and depressions that

Uu
pomesh

could prevent uniform compaction. In areas that will receive fill, slopes steeper than 5 to
(horizontal to vertical) should be benched to reduce potential slippage between slopes and fills.
Benches should be reasonably level and wide enough to allow appropriate use of compaction and

earth-moving equipment on a level plane.

Patmison 2 EVANOFF > ENGINEERING, L.L.C.
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Floor Slab Preparation

contractor should notify the Geotechnical Engineer if the scil conditions vary significantly frox

those shown in this report or if there are any questions regarding the type of soil or its condition.

The contractor should prepare the subgrade and construct any subbase fill in a manner resulting in
uniform water contents and densities after compaction. Place and compact at least four inches of base
course beneath interior slabs to provide more uniform support and help prevent a darap slab. This

four-inch thickness of base course may be included in the required amount of engineered £ill.

Utility Trench Backiill

Utility trenches within and beyond the building pad should be made as narrow as possible to reduce
the potential for settlement of overlying slabs and other structures. The practice of digging wide
trenches for the convenience of plumbers and electricians should be avoided, unless such trenches
are carefully backfilled in lifts compacted to 95 percent of Standard Proctor Maximum Dry Density

according to ASTM D-698.

Parrison = ISVANOFT 3 ENGINEERING, LoL.C.
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Maxdmum Expansive Potential = 1.5%
Maxdimum Soluble Suliates = 0.10%
*lieasured on a sample compacted io approxirmately 95 percent of the ASTM D698
maximum dry density at about three k reent belos 'Qpi mum waier content
The sample is confined under a 100 ps erged
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No. 200 21010
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5 max.
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b On-site subgrads soils
I on-site solls as subbase
i and imporiaed soilg”

b &

] Below found
Balow slabs-on-grade a5
Basa Course below slabs 95

Mon-strucitura! backfill, nos
providing lateral or veriical support 20
of structural glements

1,

Fill 5 feet or more below finished grads should
least 100 percent of ASTM D-6938

be compacted o at

o Undisturbed natural soils below foundations do niof require compaction

CLOSUR?

Additional Services
Field observation and testing during construction, and reviewing the plans and specifications are
integral factors in developing and implementing our conclusions and recommendations. Our

involvement during construction is important to observe compliance with the design conce:

specifications, or recommendations, and to allow efficient design chang:. "#the subsurfrie
conditions differ from those anticipated. PATTISON EVANOFF ENGINEERING, L.L.C. C_. . these ser

and is the most qualified to determine consistency of field conditions with the data used in our
analyses. It is the client’s responsibility to make this report available, in its entirety, to all design

team members, contractors, and owners.

Limitations

The services we performed for this project include professional opinions and judgments based cn the
data collected. We performed our professional services using the degree of care and skill ordinarily
exercised, under similar circumstances, by reputable geotechnical engineers practicing in southern

Arizona. We do not intend to provide recommendations that prevent all undesirable effects resulting

PatTisoN 2 EVANOFF > ENGINEERING, L.L.C.
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These notes and boring logs are intended for use in conjunction with the purposes of our services
defined in the text. Boring log data should not be construed as part of the construction plans or as
defining construction conditions.

Boring logs depict our interpretations of subsurface conditions at the locations and on the date(s)
shown. Variations in subsurface conditions and soil characteristics may occur between borings.

Groundwater levels may fluctuate due to seasonal variations and other factors.

In general, terms and symbols on the boring logs conform with "Standard Dedinitions of Terms
and Symbols Relating to Soil and Rock Mechanies" (ASTM D653 .

PATTISON > EVANOFF > ENGINEERING, L.L.C.

Geotechnical & Environmental Consultants Fairfield’s Pusch Riﬁgea Lots 1-37
East of Buckridge Place & Pusch Wilderness Dr.
Oro Valley, Arizena Page A-2

Project No. 04-020 FJdJ 04February04




ECOV'D

2

INCHES

M
|
|

Pl

W
|
!

}
i
{
{
i
|
1

Sample Type Key:
SS = Split Spoon
RS = Ring Sample
H = Hand Sample

Drilling Equipment:

Mobile B-53 Drill Rig equipped with 6" SSA,
continuous-flight auger
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APPROXIMATE SCALE (FEET)

Fairfield’s Pusch Ridge, Lots 1-37

Fast of Buckridge Place & Pusch Wilderness Dr.
Oro Valley, Arizona
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