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4, Stabilization below buildings and in roadways may be required if shallow groundwater is
encountered.

N Unless a more stringent local code exists, the pavement section for light residential traffic
should consist of 3 inches of asphaltic concrete over 11 inches of aggregate base.

3.0 PROPOSED CONSTRUCTION

Itis our understanding that this project will consist of 79 one to two story, wood frame residential structures
with basements. For design purposes it was assumed that structural loads would be on the order of 2 to 3
kips for wall loads, and 100 pounds per square foot for floor slab loads. For pavement design, we estimated
a Daily Traffic Number (equivalent 18-k axle loading) of 5 which is typical for residential access roads. If
structural loads or daily traffic conditions are different than those assumed, we should be notified and

allowed to reevaluate our recommendations.

4.0 SITE CONDITIONS

The site has an undulating topography generally with slope grades ranging from 12 to 15 percent, except for
the west side where lot grades range from 20 to 30 percent. West of the planned lots the grades steepen and
range from 30 to 50 percent. The site is covered with vegetation, mostly scrub oak and sage brush. The

property is bound by residential homes to the south, a bed and breakfast to the north, Highway 162 to the

east, and U.S. forest service land to the west.

5.0 FIELD INVESTIGATION

The field investigation consisted of excavating twelve test pits to depths of 4 to 12 feet below current site
grades. The approximate locations are shown on Figure 2. The soils encountered at the site were logged

by personnel from our office. Samples were obtained and returned to our laboratory for testing.
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6.0 LABORATORY TESTING

The samples obtained during the field investigation were sealed and returned to our laboratory where each
one was inspected to verify field classification and to select representative samples for laboratory testing.
Laboratory tests included natural moisture and density determinations, mechanical gradation, Atterberg

limits, and swell/consolidation. The results of these tests are shown on Figures 3 through 14 and in Table

1, attached.

Samples will be retained in our laboratory for 30 days following the date of this report at which time they

will be disposed of unless a written request for additional holding time is received prior to the disposal date.

7.0  SUBSURFACE CONDITIONS

Based upon the twelve test pits excavated for this study, the site is generally covered by 6 to 24 inches of
organic topsoil. Soil conditions varied slightly between test pits, Test pits 1, 3, and 9 consist of medium
stiff lean clay (CL) followed by medium dense silty gravel with sand (GM) that extended beyond the
maximum depth investigated. Test pits 2 & 4 consist of medium stiff lean clay (CL) followed by stiff silt
with sand (ML) and medium stiff sandy elastic silt (MH) which extended beyond maximum depth
investigated. Test pits 6 & 8 consist of medium stiff lean and fat clays (CL & CH) on top of a layer of very
closely fracturing shale bedrock that extended below the maximum depth investigated. All other test pits
consisted mostly of medium stiff to stiff lean and fat clays (CL & CH) with some interbedded layers of
medium dense to dense silty sand (SM). Ground water was fairly deep, greater than 10 feet except in Test
Pit 2 on Lot 6 where a perched water bearing layer was encountered at a depth of 3 feet. Graphical
representations of the soil and ground water conditions encountered in the test holes are shown on Figures

3 through 10, Test Pit Logs. A key to the symbols used on the Test Pit Logs can be found on Figure 15.
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8.0 SITE GRADING
8.1 General Site Grading

Topsoil, man-made fill (if encountered) and soils loosened by construction activities should be removed

(stripped) from the building pads and below pavements and concrete flatwork prior to foundation excavation
and placement of site grading fills. Following stripping and excavation to design grades, the subgrade
should be proof rolled to a firm, non-yielding surface with an approved non-vibratory roller. Soft areas
detected during the proof-rolling operation should be removed and replaced with structural fill. If the soft
soils extend more than 18 inches deep, stabilization may be considered. The use of stabilization should be
approved by the geotechnical engineer and would likely consist of over-excavating the area by 18 inches,
placing a geo-fabric such as Mirafi 600X, at the bottom of the excavation over which a stabilizing fill
consisting of angular coarse gravel with cobbles is placed up to the design subgrade. Where near surface

moisture is present, construction traffic can cause rutting and pumping of soils. Pumping areas should be

stabilized.

Test pits were used at this site to identify the subsurface soils and the pits were backfilled with uncompacted
native soils. The contractor should identify the pit areas. If any portion of the homes or roadways extend

over a test pit then the backfill soils should be removed and replaced with structural fill.

8.2 Structural Fill and Compaction

All fill placed below the buildings, pavements and concrete flatwork should be structural fill. All other fills
should be considered as backfill. The clays and silts at the site are not suitable for use as structural fill.
Structural fill materials that are imported to the site should consist of well-graded gravels with a maximum
particle size of 3 inches and 5 to 15 percent fines (materials passing the No. 200 sieve). The liquid limit of
the fines should not exceed 35 and the plasticity index should be below 15. All fill soils should be free from

topsoils, frosted or frozen soils, highly organic soils, debris, and other deleterious materials. Structural fill
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should be placed in maximum 8-inch thick loose lifts at a moisture content within 2 percent of optimum and
compacted to atleast 95 percent of maximum density (ASTM D 1557) under buildings, and 90 percent under

concrete flatwork and pavements.

8.3  Backfill

The native soils may be used for general grading, as backfill in utility trenches and against the outside of
foundation walls in landscaped areas. Any fills which are required to support pavements or structures,
including porches and walkways, should meet structural fill requirements. Backfill should be placed in lift
heights suitable to the compaction equipment used and compacted to at least 90 percent of the maximum

dry density (ASTM D 1557). The native soils will be difficult to moisture condition and compact.

8.4  Excavations

Excavations can be made with standard excavation equipment. Temporary construction excavations at the
site which are above the water table and less than four feet deep should stand with %z :1 (horizontal:vertical)
slopes. All excavations which are advanced deeper than four feet below site grades or where water is

encountered should be sloped or braced in accordance with OSHA' requirements for type C soil.

8.5  Permanent Cut and Fill Slopes
Cut and fill slopes should be graded no steeper than a 4 to 1 (horizontal: vertical) without engineered

retainage. Cuts and fills should be limited as much as possible on slopes steeper than 20 percent.

L OSHA Health and Safety Standards, final rule, CFR 29, Part 1926.
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9.0 GEOLOGICAL HAZARDS
Geological hazards at this site are addressed in a report prepared by Western Geologic. The geologic report

is presented in the appendix at the end of this report.

10.0 SEISMIC CONSIDERATIONS

10.1 Faulting
A concealed trace of the West Ogden Valley fault is located on the west margin of the site. A fault location

study was conducted by Western Geologic who found the risk of fault rupture to be low. See geologic report

in the Appendix.

10.2  Seismic Design Criteria

The residential structures should be designed in accordance with the IRC. The IRC designates this area as

a seismic design category D,.

The site is located at approximately 41.68 degrees latitude and -111.83 degrees longitude. The IRC site value
for this property is 0.88 g as shown in the table below.
Table No. 2: Design Acceleration for Short Period

Sq B Site Value
: R 2/3(8:*F,)
1.32 o 1.00 0.88 g

10.3  Liquefaction
Liquefaction is a phenomenon where soils lose their intergranular strength due to an increase of pore

pressures during a dynamic event such as an earthquake. The potential for liquefaction is based on several

factors, including 1) the grain size distribution of the soil, 2) the plasticity of the fine fraction of the soil
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(material passing the No. 200 sieve), 3) relative density of the soil, 4) earthquake strength (magnitude) and
duration, and 5) overburden pressures. In addition, the soils must be near saturation for liquefaction to
occur. It should be understood that wood frame homes can withstand significant movement without collapse
but liquefaction induced settlement could result in significant damage to the buildings during a large
earthquake event. Based on the soil conditions encountered to the 12 feet investigated Western Geoplogic
indicated that the hazard for liquefaction is low (See geologic report in the Appendix). However, the type
of investigation used for this study is not sufficient to fully evaluate liquefaction potential or estimate the
magnitude of liquefaction induced settlement. We would be happy to conduct a liquefaction study upon

request but such a study would require drilling a hole to a depth of about 40 feet.

11.0 FOUNDATIONS
11.1 Footing Design

The native soils at this site are capable of supporting the proposed buildings with lightly loaded spread
footings, provided the recommendations presented in this report are followed. The recommendations
presented below should be considered in design and construction of this facility:

1. Spread footings founded on undisturbed native soils should be designed for a maximum
allowable soil bearing pressure of 1500 psf which may be increased to 2000 psf if underlain
by at least 18 inches of structural fill or stabilization fill.

2. Structural or stabilization fill should extend outside the footing by a distance of at least 'z the
fill depth (ie. for a fill depth of 18 inches it should extend at least 9 inches beyond the footing
limits).

3. Footings should be uniformly loaded.

4, Continuous footings should have minimum widths of 18 inches.
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5 Exterior footings should be placed below frost depth which is determined by local building
codes. Generally 36 inches is adequate in the area. Interior footings should extend at least
18 inches below the lowest adjacent final grade..

6. Foundation walls on continuous footings should be well reinforced both top and bottom. We
suggest a minimum amount of steel equivalent to that required for a simply supported span
of 12 feet.

T Footings should be set back from the face of any slope by a horizontal distance of at least 20
feet.

8. The bottom of footing excavations should be cleaned of all soils loosened during excavation

and should be proof rolled to identify soft spots prior to construction of the footings or
placement of structural fill. Soft areas encountered during the proofrolling operation should
be removed and replaced with structural fill or stabilized as recommended in Section 8.1.

9. Footing excavations should be observed by the geotechnical engineer prior to placement of

structural fill or construction of footings to evaluate whether suitable bearing soils have been
exposed and whether excavation bottoms are free of loose or disturbed soils.

11.2 Estimated Settlement

If footings are designed and constructed in accordance with the recommendations presented above, the risk
of total settlement exceeding 1 inch and differential settlement exceeding 0.5 inch for a 25-foot span will

be low. Additional settlement should be expected during a strong seismic event.

12.0 SLOPE STABILITY

To evaluate the stability of the slopes on the west side of the property (lots 1 through 7), we performed
slope stability analyses with the XSTABLE computer program, which utilizes the modified Bishop's method
of slices. The slope profiles used in our analysis were developed from a site plan that was provided to us

by Titan Development Company. The area of concern is along the west side of the property. Sections were
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analyzed on each lot for Lots 1 through 7. The slope profiles were analyzed under both static and pseudo-
static conditions. The pseudo-static condition is used to evaluate the stability of a slope during a seismic
event. The expected maximum bedrock acceleration from large earthquakes at this site with a 10 percent
probability of exceedance in 50 years is 0.28g> Because earthquake loads are impact loads, one half of the
peak acceleration is commonly used to model the earthquake impact in a pseudo-static analysis and this

value was used in our analyses.

Slopes with safety factors of 1.5 and 1.0 or greater for static and pseudo-static conditions, respectively, are
typically considered suitable for residential development. Our analyses were conducted based on an angle
of internal friction of 18 degrees and cohesive strength of 336 psf from a direct shear analysis of a typical
clay sample (see figure 34). Our analyses indicates that the slopes analyzed at the site on these seven lots
do not have the recommended safety factors greater that 1.5 and 1.0 for static and pseudo-static conditions,
respectively, in their current condition (see Figures 15 through 33). Development can also change existing
conditions which can be unpredictable. In addition, saturation of the slopes would result in further
instability. We recommend that lots 1through7 not be developed or have grading changes made unless
greater slope stability is achieved through stabilization and drain systems with specific studies done for each

individual lot. It has been our experience that stabilization of residential lots is generally not economically

feasible.

13.0 FLOOR SLABS

A minimum 6 inch thick layer of free-draining gravel should be placed immediately below the floor slab
to help distribute floor loads, break the rise of capillary water, and aid in the concrete curing process. Floor

slabs may be designed using a modulus of subgrade reaction of 180 psi/in. To help control normal shrinkage

2 USGS, Earthquake Hazards Program, National Seismic Hazard Mapping Project, 2002.
Earthtec
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and stress cracking the floor slabs should have adequate reinforcement for the anticipated floor loads with
the reinforcement continuous through interior floor joints, and placed with no less than 1 inch of concrete

cover. Crack control joints can help limit uncontrolled cracking.

Special precautions should be taken during placement and curing of the concrete slabs. Excessive slump
(high water-cement ratios) of the concrete and/or improper finishing and curing procedures may lead to
excessive shrinkage, cracking, spalling or curling of the slabs. We recommend all concrete placement and

curing operations be performed in compliance with ACI® standards.

140 BASEMENT WALLS

Basement walls should be designed to resist the lateral loads imposed by the soils retained. The lateral earth
pressures on the below grade walls and the distribution of those pressures depend upon the type of structure,
hydrostatic pressures, in-situ soils, backfill, and tolerable movements. Basement walls are usually designed
with triangular stress distributions known as equivalent fluid pressure based on lateral earth pressure

coefficients. The walls may be designed using the following ultimate values:

Condition Lateral Pressure Coefficient Equivalent Fluid Weight (PCF)
At Rest 0.60 71
Active 0.49 58
Passive 1.90 224

We recommend that the lateral earth pressures for walls which allow little or no wall movement be based

on “at rest” conditions. Walls allowed to rotate 0.4 percent of the wall height may be designed with “active

3 American Concrete Institute (ACI) Standards
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pressures. These values assume level backfill extending horizontally for a distance at least as far as the wall
height and that water will not accumulate behind walls. Any surcharge load in excess of the soil weight
applied to the backfill should be multiplied by the appropriate lateral pressure coefficient and be added to
the soil pressure. Backfill should be placed in accordance with the requirements discussed in Section 8.3.
Lateral pressures approximately 30 percent higher may occur during backfill placement, and bracing may

be called for until the backfilling operation is completed.

Lateral building loads will be resisted by frictional resistance between the footings and the foundation soils
and by passive pressure developed by backfill against the wall. For footings on native soils we recommend
a friction coefficient of 0.26 be used. The lateral earth coefficients presented above are ultimate values;

therefore, an appropriate factor of safety should be applied in resistance calculations.

15.0 SURFACE DRAINAGE
Wetting of the foundation soils will likely cause some degree of volume change within the soil and should

be prevented both during and after construction. We recommend that the following precautions be taken

at this site:

1. The ground surface should be graded to drain away from the structures in all directions. We
recommend a minimum fall of 8 inches in the first 10 feet.

2. Roof runoff should be collected in rain gutters with down spouts designed to discharge well
outside of the backfill limits.

3. Sprinkler heads should be aimed away and kept at least 12 inches from foundation walls.

4. Provide adequdte compaction of backfill with a minimum 90% density (ASTM D 1557).
Water consolidation methods should not be used.

Earthtec
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3. Other precautions which may become evident during design and construction should be
taken.

16.0 SUBSURFACE DRAINAGE

Although groundwater was only encountered in one test pit, this area is prone to perched water seams in wet
seasons and years from surface water infiltration. In addition the soils at this site classify in Group II. Based
on International Residential Code 2003, Section R405, homes constructed in group II soils must have a
foundation drain. Therefore, we recommed foundation drains on all homes that have basements.

The recommendations presented below should be followed during design and construction of basements in
the development:

1. The foundation drain should consist of a 4 inch diameter, slotted pipe encased in at least 12
inches of free draining gravel. The geotechnical engineer should inspect foundation
excavations. If seeps are noted or conditions indicate there is a likelyhood of seasonal
perched water then the gravel should extend up the foundation wall above the area of
concern. If desired, the gravel extending up the walls may be replaced by a fabricated drain
panel such as Mirafi Micro drain, or equivalent. A filter fabric should separate the drain
gravel from the native soils. The pipe should be graded to drain to a storm drain or other free
gravity outfall unless provisions for pumped sumps are made.

2. The highest point of the 4 inch perforated pipe within the foundation drain should be placed
at least 8 inches below the top of the floor slab. The pipe should be graded to drain
(minimum 2 percent grade) to a storm sewer or other free gravity outlet unless pump sumps
are used.

3 Connections through the foundation should be made between the subfloor gravel and the
foundation drain. The connections should be made in such a way to allow any water

collected below the floor slabs to gravity flow to the foundation drain.

4. Clean outs should be installed so that the foundation drains may be cleaned as necessary.
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17.00 PAVEMENTS

We understand that a flexible pavement is desired for the access roads in this development. Unless a more
stringent local code is required, we recommend a pavement section consisting of 3 inches of asphaltic
concrete over 11 inches of untreated aggregate base. The design recommendations were based on an

assumed CBR value of 3, AASHTO design methods and the following assumptions:

L. The subgrade is prepared by proof rolling to a firm, non-yielding surface and soft
areas are stabilized as discussed in Section 8.1;

2. Site grading fills below the pavements meet structural fill material and placement
requirements as defined in section 8.2;

3 Asphaltic concrete should meet Weber County requirements for secondary roads and
aggregate base should meet UDOT specification requirements;

4. Aggregate base is compacted to at least 95 percent of maximum dry density (ASTM
D 1557); :
5. Asphaltic concrete is compacted to at least 96 percent of the laboratory Marshal mix

design density (ASTM D 1559);

6. Traffic loads, estimated based on the type of use, are as discussed in Section 3.0 of
this report; and

7. Pavement design life of 20 years.

In access roads there is a potential of rutting and/or pumping and the depth of disturbance is proportional
to the moisture content in the soil, the load applied to the ground surface, and the frequency of the load.
Consequently, rutting and pumping can be minimized by avoiding concentrated traffic, minimizing the load

applied to the ground surface by using lighter equipment, by working in dry times of the year, or by
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providing a working surface for the equipment. If rutting or pumping occurs traffic should be stopped in the
area of concern, In areas where pumping occurs the soil should either be allowed to sit until pore pressures
dissipate (several hours to several days) and the soil firms up, or be removed and replaced with granular
material. If construction scheduling does not allow time for rutting or pumping soils to dry out, or if

unstable conditions extend more than 18 inches deep, the stabilization procedures discussed above should

be used.

The pavement section presented above is designed for standard residential traffic and not for frequent heavy
wheel loads that can occur during development, such as from concrete trucks, excavation equipment and
lumber trucks. If the roads are paved prior to completion of the development some pavement damage and
reduced pavement life should be expected. Damage can be limited by providing alternate access for
construction traffic or using an asphalt treated aggregate as a wearing surface with the asphalt surface coarse
installed after construction is essentially complete. We would be happy to provide you with a pavement

section designed for the construction traffic, upon request.

18.0 GENERAL CONDITIONS

The exploratory data presented in this report were collected to provide geotechnical design recommendations
for this project. Test pits were widely spaced and may not be indicative of subsurface conditions between
the test pits or outside the study area and thus have limited value in depicting subsurface conditions for
contractor bidding. If it is necessary to define subsurface conditions iﬁ sufficient detail to allow accurate

bidding we recommend an additional study be conducted which is designed for that purpose.

Variations from the conditions portrayed in the test pits often occur which are sometimes sufficient to

require modifications in the design. If during construction, conditions are found to be different than those
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presented in this report, please advise us so that the appropriate modifications can be made. Anexperienced
geotechnical engineer or technician should observe fill placement and conduct testing as required to confirm
the use of proper structural fill materials and placement procedures. If the city inspector assigned to this

project is competent in inspect the subsurface conditions, the inspector may designate when conditions

warrant an inspection by an engineer.

The geotechnical study as presented in this report was conducted within the limits prescribed by our client,
with the usual thoroughness and competence of the engineering profession in the area. No other warranty

or representation, either expressed or implied, is intended in our proposals, contracts or reports.

We appreciate the opportunity of providing our services on this project. If we can answer questions or be

of further service, please call.

Respectfully;
EARTHTEC TESTING AND ENGINEERING, P.C.

Robert E. Barton, P.E.
Principal Geotechnical Engm@

REV:REB/SEM
3 copies sent
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)Cb}c< 6 62 |29 | 9
EHALS
.
coi D
A0,
i by
i
L
L4
15
Notes: No groundwater encountered. Tests Key
CBR = California Bearing Ratio
C = Consolidation
R =Resistivity

DS = Direct Shear
SS  =Soluble Sulfates
UC = Unconfined Compressive Strength

Earthtec

Testing and Engimeering, P.C.

PROJECT NO.: 06-0020 FIGURE NO.: 3




TEST PIT LOG

NO.: TP-2

PROJECT NO.: 06-0020

PROJECT: Pineview Estates at Redford Hills
CLIENT: Titan Development DATE: 01/23/06
LOCATION: See Figure 2 ELEVATION:
OPERATOR: MS CONSTRUCTION LOGGED BY: BRUCE NIELSEN
EQUIPMENT: CAT 322B
DEPTH TO WATER; INITIAL ¥ : 3ft AT COMPLETION ¥ :
o 5 @ TEST RESULTS
Depth) 58| o Description @ Oy [iater Gravel|Sand|Fi
= ravellSand|Fines| Other
(Fot-) s 8 8 ?;Qg C(EA:‘)L PUTLL Pony | (%) | (%) | Tests
ﬁ £ ORGANIC TOPSOIL: LEAN CLAY WITH SAND, MQIST,
-, TOPSOIL BLACK
1n Y e U
LEAN CLAY WITH SAND, MEDIUM STIFF, WET, MEDIUM
BROWN WITH IRON OXIDE STAINING
e N
/ cL
- e
’// FAT CLAY, MEDIUM STIFF, MOIST, OLIVE
/ 77 29 | 45| 73| 1 10 | 89 | DS
CH
10%
114
sl
LA
L4
15
Notes: Tests Key
CBR = California Bearing Ratio
C  =Consolidation
R =Resistivity
DS =Direct Shear
SS = Soluble Sulfates
UC =Unconfined Compressive Strength
PROJECT NO.: 06-0020 _[Ear”tht_elg FIGURE NO.: 4
eating and Eagivevring, P
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TEST PIT LOG

NO.: TP-3
PROJECT: Pineview Estates at Redford Hills PROJECT NO.: 08-0020
CLIENT: Titan Development DATE: 01/23/06
LOCATION: See Figure 2 ELEVATION:
OPERATOR: MS CONSTRUCTION LOGGED BY: BRUCE NIELSEN
EQUIPMENT: CAT 322B
DEPTH TO WATER; INITIAL ¥ : AT COMPLETION ¥ :
© ” @ TEST RESULTS
Depth) & @ % Descripti g Dy | Water i
] A ption = Gravel|Sand|Fines| Other
(FBL) (‘D“—l = s [2325 Cioo/st. Pl|LL %) | (%) | (%) | Tests
£ Shropsoll] ORGANIC TOPSOIL: LEAN CLAY WITH GRAVEL, MOIST,
7~ JDARKBROWN __
1/ LEAN CLAY WITH GRAVEL, MEDIUM STIFF, MOIST,
DARK BROWN
L2 % ct
L3 - A
PE | SILTY GRAVEL WITH COBBLE, DENSE, SLIGHTLY
NS MOIST, MEDIUM BROWN
sl
o[y
5 B[S
........ o() 3
o4 am
6 A t<
”---“.QCJSD
AN
........ OC:) D
o
N
L9
1o
LY
i o
e
o
15
Notes: No groundwater encountered. Tests Key
CBR = California Bearing Ratio
C  =Consolidation
R =Resistivity
DS = Direct Shear
S5 = Soluble Sulfates
UC = Unconfined Compressive Strength
PROJECT NO.: 086-0020 FIGURE NO.: 5




PROJECT:
CLIENT:
LOCATION:
OPERATOR:
EQUIPMENT:

TEST PIT LOG

NO.: TP-4
Pineview Estates at Redford Hills
Titan Development
See Figure 2
MS CONSTRUCTION
CAT 322B

DEPTH TO WATER; INITIAL ¥ :

PROJECT NO.: 06-0020

DATE: 01/23/06
ELEVATION:
LOGGED BY: BRUCE NIELSEN

AT COMPLETION Y :

LOG OF TESTPIT 06-0020.GPJ EARTHTEC.GDT 3/20/06

9 i ? TEST RESULTS
Depth| 5 2 IS Descrinti a| Dry |Water ;
2 @ cription £ Gravel|Sand|Fines| Other
(FOT-) s - 2, 5 ?s::-lf? C(%t. Pl | LL %) | (%) | (%) | Tests
LA ORGANIC TOPSOIL: LEAN CLAY, MOIST, DARK BROWN
7
R T
.- TOPSOIL
LA
5 " [LEANCLAY, MEDIUM STIFF, MOIST, OLIVE WITH IRON
/ OXIDE STAINING
CL
5 | SILT WITH SAND, STIFF, MOIST, MEDIUM BROWN ~ ]
-
ML 100 18 8 |36 1 16 | 83
i
vl
b
o
s
13
14
15
Notes: No groundwater encountered. Tests Key
CBR = California Bearing Ratio
C  =Consolidation
R =Resistivity
DS = Direct Shear
SS = Soluble Sulfates
UC = Unconfined Compressive Strength
PROJECT NO.: 06-0020 TEaI.';thteS FIGURE NO.: 5
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TEST PIT LOG

NO.: TP-S
PROJECT: Pineview Estates at Redford Hills PROJECT NO.: 06-0020
CLIENT: Titan Development DATE: 01/23/06
LOCATION: See Figure 2 ELEVATION:
OPERATOR: MS CONSTRUCTION LOGGED BY: BRUCE NIELSEN
EQUIPMENT: CAT 322B
DEPTH TO WATER; INITIAL ¥ : AT COMPLETION Y :
o - @ TEST RESULTS
Depth) 52| O Description 8§ Doy | Water Gravel|Sand|Fines| Other
(f?.t-) g—l <2 cfo% l?sgg C;to);)t. Pl | LL %) | (%) | (%) | Tests
ﬁ A ORGANIC TOPSOIL: LEAN CLAY WITH SAND, MOIST,
i, DARK BROWN
L id saropsoil
2\10\31 o e i S S e G
S SILTY SAND WITH COBBLE, MEDIUM DENSE, MQIST,
MEDIUM BROWN
7/ [FAT CLAY, MEDIUM STIFF, MOIST, OLIVE WITHIRON ]
/ OXIDE STAINING
w9 /
/ 83 | 32 |43]ea| 0 | 12| 88
L %
W2 A
L3
.
15
Notes: No groundwater encountered. Tests Key
CBR = California Bearing Ratio
C = Consolidation
R =Resistivity
DS = Direct Shear
SS = Soluble Sulfates
UC = Unconfined Compressive Strength
PROJECT NO.: 06-0020 Earthtec FIGURE NO.: 7

Testing and I ngiveeting, P.C
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TEST PIT LOG

NO-: TP-6
PROJECT: Pineview Estates at Redford Hills PROJECT NO.: 06-0020
CLIENT: Titan Development DATE: 01/23/06
LOCATION: See Figure 2 ELEVATION:
OPERATOR: MS CONSTRUCTION LOGGED BY: BRUCE NIELSEN
EQUIPMENT: CAT 322B
DEPTH TO WATER; INITIAL ¥ : AT COMPLETION ¥ :
o ” @ TEST RESULTS
Depthf 52| O Descrioti 7| Dry |Water i
@ escription £ GravellSand|Fines| Other
& S S L(’pegg C(E/:‘)t' PLILL ) | %) | (%) | Tests
ﬁ Loropsoil]| ORGANIC TOPSOIL: LEAN CLAY WITH SAND, MOIST,
s JDRBKBROWN o oo
1/ LEAN CLAY WITH SAND, MEDIUM STIFF, MOIST, DARK
cL |BROWN
2azaA
SHALE BEDROCK, OLIVE, VERY CLOSELY FRACTURED,
MODERATELY STRONG
B EDROCK
e
L8
L8
-
e
e
A2
o I
.
15
Notes: No groundwater encountered. Tests Key
CBR = California Bearing Ratio
C = Consolidation
R =Resistivity
DS = Direct Shear
SS  =Soluble Sulfates
UC = Unconfined Compressive Strength
PROJECT NO.: 06-0020 Earthtec FIGURE NO.: 8
esling and Fagmeeriog,
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TEST PIT LOG

NO.: TP-7
PROJECT: Pineview Estates at Redford Hills PROJECT NO.: 06-0020
CLIENT: Titan Development DATE: 01/23/06
LOCATION: See Figure 2 ELEVATION:
OPERATOR: MS CONSTRUCTION LOGGED BY: BRUCE NIELSEN

EQUIPMENT: CAT 322B

DEPTH TO WATER; INITIAL \:

AT COMPLETION ¥:

o " @ TEST RESULTS
Depth| 5§ @ O 5 a| Dry | Water )
)| 83| 2 Description E| Dens. | Cont. | PI | LL G{;‘;e* oo ey i,
o | @ 8 ey | o) (%) | (%)
T T Spsoll] ORGANIC TOPSOIL: LEAN CLAY WITH SAND, MOIST,
= MEDIM BROWIL - s s s s
1 LEAN CLAY WITH SAND, WITH COBBLE AND BOULDERS,
/ cL | MEDIUM STIFF, MOIST, MEDIUM BROWN
Y
REANES SILTY SAND WITH COBBLES AND BOULDERS, DENSE,
MOIST, REDDISH BROWN
A9
cath b
a2
sl
it
15
Notes: No groundwater encountered. Tests Key

CBR = California Bearing Ratio

C = Consolidation

R = Resistivity

DS = Direct Shear

SS = Soluble Sulfates

UC = Uncontined Compressive Strength

PROJECT NO.:

Earthtec

Tertlng sad Enginensing G

06-0020 FIGURE NO.: 9
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LOCATION: See Figure 2

EQUIPMENT: CAT 322B

TEST PIT LOG

PROJECT: Pineview Estates at Redford Hills
CLIENT: Titan Development

OPERATOR: MS CONSTRUCTION

DEPTH TO WATER; INITIAL ¥ :

NO.: TP-8
PROJECT NO.: 06-0020
DATE: 01/23/06
ELEVATION:

LOGGED BY: BRUCE NIELSEN

AT COMPLETION ¥ :

o " o TEST RESULTS
Depth| § @ Q Descrioti a| Dry |Water )
8 7o) escription £ Gravel|Sand|Fines| Other
& 3 S [(’;23 C(S,:‘)“ PUTLL Moy %) | (%) | Tests
22 2 lhropsol| ORGANIC TOPSOIL: LEAN CLAY WITH SAND, MOIST,
77~ " JDARKBROWN _
e T cL | LEAN CLAY WITH SAND, MEDIUM STIFF, MOIST, DARK
BROWN
5 ? ~ | FAT CLAY, MEDIUM STIFF, MOIST, MEDIUM BROWN ~ |
/ CH
/ 84 37 |26|55( 1 | 26| 73
o Hh
SHALE BEDROCK, OLIVE, SLIGHTLY WEATHERED,
VERY CLOSELY FRACTURED, WEAK
iR EDROCK
-
0.,
A
12
L3
i s
15
Notes: No groundwater encountered. Tests Key
CBR = California Bearing Ratio
C = Consolidation
R =Resistivity

DS =Direct Shear
SS  =Soluble Sulfates
UC = Unconfined Compressive Strength

PROJECT NO.: 086-0020

Earthtec

Testing and Engmeeting, P.C.

FIGURE NO.: 10
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TEST PIT LOG

NO.: TP-9
PROJECT: Pineview Estates at Redford Hills PROJECT NO.: 06-0020
CLIENT: Titan Development DATE: 01/23/06
LOCATION: See Figure 2 ELEVATION:
OPERATOR: MS CONSTRUCTION LOGGED BY: BRUCE NIELSEN
EQUIPMENT: CAT 322B
DEPTH TO WATER; INITIAL \- AT COMPLETION ¥:
o s 2 TEST RESULTS
Depth| § 2 15} Descripti a| Dry | Water G )
@9 i) ptien £ ravel| Sand [Fines| Other
e 5 = 8 E(’:Qfs)‘ C(f;(:‘)t PETLE ) | oh) | (%) | Tests
A S opsoll] ORGANIC TOPSOIL: LEAN CLAY WITH SAND, MOIST,
7/" e AR BROWIDL . s e s s s spaniss
e LEAN CLAY WITH SAND, MEDIUM STIFF, MOIST, DARK
cL |BROWN
-5 / e e i)
PE M SILTY GRAVEL WITH SAND, DENSE, MOIST, REDDISH
2 BROWN
3 (ol 0
........ 0(3 :j
o 3‘
4 b C<
........ Dq) D
[ 3‘
5 '8 C<
........ O(:) 3
o }‘
s b N
-------- LD GM
0 :y
o B 19
........ 0() 3
o[y
5 JQ
........ D() D
o ()
AN
........ DCD 3
5 Bl
.10 eLg
LA
2
sl
i
15
Notes: No groundwater encountered. Tests Key
CBR = California Bearing Ratio
C = Consolidation
R = Resistivity
DS = Direct Shear
SS = Soluble Sulfates
UC = Unconfined Compressive Strength
PROJECT NO.: 06-0020 Earthtec FIGURE NO.: 11

Yerting sak Engsnevring, 12C.
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TEST PIT LOG

NO.: TP-10
PROJECT: Pineview Estates at Redford Hills PROJECT NO.: 06-0020
CLIENT: Titan Development DATE: 01/23/06
LOCATION: See Figure 2 ELEVATION:
OPERATOR: MS CONSTRUCTION LOGGED BY: BRUCE NIELSEN
EQUIPMENT: CAT 322B
DEPTH TO WATER; INITIAL Y : AT COMPLETION ¥ :
o = @ TEST RESULTS
Depth| 52| © Description af Dy [Water GravelfSand|Fines| Other
&7 3 5 [zggg C(S};‘)*' PUILL Plon) [ ) | (%) | Tests
ﬂ *-ropsqlll ORGANIC TOPSOIL LEAN CLAY WITH SAND, MOIST,
T JBLACK
1/ cL | LEAN CLAY WITH SAND, MEDIUM STIFF, MOIST, BLACK
o P ~ | SANDY LEAN CLAY, MEDIUM STIFF, MOIST, MEDIUM |
........ / BROWN
CL
G /
L8 “ o _________|
SANDY ELASTIC SILT, MEDIUM STIFF, MOIST, OLIVE
LB
8 32 |23 |77 1 41 | 58
.
B
siceblin
Az
8
L4
15
Notes: No groundwater encountered. Tests Key
CBR = California Bearing Ratio
C = Consolidation
R =Resistivity
DS = Direct Shear
SS = Soluble Sulfates
UC = Unconfined Compressive Strength
PROJECT NO.: 06-0020 Earthtec FIGURE NO.: 12




NO.: TP-11
PROJECT: Pineview Estates at Redford Hills PROJECT NO.: 06-0020
CLIENT: Titan Development DATE: 01/23/06
LOCATION: See Figure 2 ELEVATION:
OPERATOR: MS CONSTRUCTION LOGGED BY: BRUCE NIELSEN
EQUIPMENT: CAT 322B
DEPTH TO WATER; INITIAL AT COMPLETION ¥Y:
o i o TEST RESULTS
D(Eit)h é_g’ % Description %’ Dznrys_ \gf::;r Al Gr;vel S?/:d Fi;es gr)th?r
0 V] a| (peh (%) (%) | (%) | (%) ests
‘ﬂ‘\—' . | ORGANIC TOPSOIL: LEAN CLAY, MOIST, DARK BROWN
1734, {TOPSOIL
wlibse e ]
,’// LEAN CLAY, MEDIUM STIFF, MOIST, MEDIUM BROWN
CL
T s [y e e e e e i ]
LEAN CLAY, MEDIUM STIFF, MOIST, OLIVE
o ”6”. . CL
L9
L0
o
A2
P
8|14
8
o
k|15
| Notes: No groundwater encountered. Tests Key
W CBR = California Bearing Ratio
§ C = Consolidation
9 R =Resistivity
§ DS = Direct Shear
E SS = Soluble Sulfates
a UC = Unconfined Compressive Strength
[p]
5| PROJECT NO.: 06-0020 Earthtec FIGURE NO.: 13
2 Rntingg sneek Enginensing, 1,
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TEST PIT LOG

NO.: TP-12
PROJECT: Pineview Estates at Redford Hills
CLIENT: Titan Development
LOCATION: See Figure 2

OPERATOR: MS CONSTRUCTION
EQUIPMENT: CAT 322B
DEPTH TO WATER; INITIAL \:

PROJECT NO.: 06-0020
01/23/06

DATE:

ELEVATION:
LOGGED BY:

BRUCE NIELSEN

AT COMPLETION ¥:

o o4 @ TEST RESULTS
D(i_ﬁt)h g—_,gj 8 Description g' Dgnrys Vg:;? el L Gravel|Sand |Fines| Other
b - B| e | () (%) | (%) | (%) | Tests
A S psoi] ORGANIC TOPSOIL: LEAN CLAY WITH SAND, MOIST,
———\DARKBROWN _ _
U cL LEAN CLAY, MEDIUM STIFF, MOIST, DARK BROWN
5 7/ ~ 7 "[LEAN CLAY, MEDIUM STIFF, MOIST, REDDISH BROWN |
/ cL
2 O T T TTLEAN CLAY, STIFF, MOIST, REDDISHBROWN |
CL
LB
neza oo __]
7 LEAN CLAY, STIFF, MOIST, REDDISH BROWN AND OLIVE
B
9/ cL
10, /
il
L2
I3
L4
15
Notes: No groundwater encountered. Tests Key
CBR = California Bearing Ratio
C = Consolidation
R =Resistivity
DS = Direct Shear
SS = Soluble Sulfates
UC = Unconfined Compressive Strength
PROJECT NO.: 06-0020 Earthtec FIGURE NO.: 14
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LEGEND

PROJECT: Pineview Estates at Redford Hills DATE:
CLIENT: Titan Development LOGGED BY:
UNIFIED SOIL CLASSIFICATION SYSTEM
USCS
MAJOR SOIL DIVISIONS SYMBOL TYPICAL SOIL DESCRIPTIONS
NI
GRAVELS CL(ELf;g g};ﬁ;ﬁ” SQ-B"_-:‘ GW | Well Graded Gravel, May Contain Sand, Very Little Fines
fines) RN
(More than 50% ‘- GP | Poorly Graded Gravel, May Contain Sand, Very Little Fines
of coarse fraction o
COARSE ) ey
GRAINED retalnet.] on No. 4 “ﬁ%\lé%gs _}0 N\t 4 GM | Silty Gravel, May Contain Sand
SOILS =AYS) (More than 12%
fines) GC | Clayey Gravel, May Contain Sand
(More than 50% e . )
retaining on No. SANDS C(II:EesAsl\tIhiﬁI;I‘BnS wiovi] SW | Well Graded Sand, May Contain Gravel, Very Little Fines
200 Sieve) fines) ) ) )
o - SP | Poorly Graded Sand, May Contain Gravel, Very Little Fines
(50% or more of
coarse fraction
passes No. 4 WI’SI‘?—INF?EIES "] SM | Silty Sand, May Contain Gravel
Sieve) (More than 12%
fines) SC | Clayey Sand, May Contain Gravel
CL | Lean Clay, Inorganic, May Contain Gravel and/or Sand
SILTS AND CLAYS
FINE ML | Silt, Inorganic, May Contain Gravel and/or Sand
GRAINED (Liquid Limit less than 50) L
SOILLS |— —1 OL | Organic Silt or Clay, May Contain Gravel and/or Sand
7
(More than 50% /// CH | Fat Clay, Inorganic, May Contain Gravel and/or Sand
; SILTS AND CLAYS 7 i NSEEANE May
passing No. 200
Sieve) (Liquid Limit Greater than 50) MH | Elastic Silt, Inorganic, May Contain Gravel and/or Sand
RAAAN
XA OH | Organic Clay or Silt, May Contain Gravel and/or Sand
S
HIGHLY ORGANIC SOILS PT | Peat, Primarily Organic Matter

SAMPLER DESCRIPTIONS

E=I=D <

NOTES:

SPLIT SPOON SAMPLER
(1 3/8 inch inside diameter)

MODIFIED CALIFORNIA SAMPLER
(2% inch outside diameter)

SHELBY TUBE
(3 inch outside diameter)

BLOCK SAMPLE

BAG/BULK SAMPLE

WATER SYMBOLS

Water level encountered during
field exploration

Water level encountered at
completion of field exploration

The logs are subject to the limitations, conclusions, and recommendations in this report.

Results of tests conducted on samples recovered are reported on the logs and any applicable graphs.
Strata lines on the logs represent approximate boundaries only. Actual transitions may be gradual.
In general, USCS symbols shown on the logs are based on visual methods only: actual designations

(based on laboratory tests) may vary.

LEGEND 06-0020 GPJ EARTHTEC.GOT 2/15/06

PROJECT NO.:

06-0020

Earthtec

Yenling sad Kninessing, 320,

FIGURE NO.: 15
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