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. 1.0 EXECUTIVE SUMMARY 

This report presents the resuits of. a geotechnical inyestigaticin conducted for · the proposed _ 

Northeast Bench subdivision located in Spanish Fork, Uta~ at approximately 400 North arid 

Mapletqn Slant Road. The ·purposes· of · this . investigation were to. · assess the nature and. 

engineering propert1es of · the subsurface soils at the proposed site and to provide. 
. . . ·, ' . 

_ recommendations. for general site grading and :the design and :construction of foundations and 

· slabs-on-grade. We understand that the d~velop~ent will include single family h01r1es as well as 

some higher density housing, a detention pond, and associated roadways.·-

· As a part of this'investigatio~, subsurface soil conditions were explored by excavating 29 tesfpits 

to depths befareen 8 and 10 feet, infiltn:1tibi1. tests were compl~ted in several test pits. The test pits 

were excavated with the aid. of a· rubber tired hackhoe. Both disturbed and · relatively 
. . .. 

"undisturbed" ·soil _samples were obtained in' the test pit explorations to assess the soil's pertinent • 

engineering properties; 

Based ~n- the subsurface conditions encountered at the ,site, it is our opinion that the subject site 

is suitable for the pmposed construction provided that the recommen:d_ations contained. in this 

report- are complied with. Results from .the collapse test con:i.pl!;lted for this investigation indicate 

that the hydro~collapse potential for s~ils observed as part of this investigation are relatively ~ow. · 

However, some .portions of the· slte were not. explored and will require explorcatioris, 

. observ<!,tions, and lab· testing prior to development. The following s~b-:-sections present out 

recommendations for general site , grading, design of foundations,_. slabs-on-grEtde~ lateral earth · 

pressures, moisture protection and preliminary soil corrosion. 

NOTICE: The scope of services provided within this· report are limited to the assessment of the subsurface 
conditions for the proposed development This _ executive summary is not intended to replace the report of 
which it is part and should not be used separately from the report. The executive summary is provided solely 
for purposes of overview. The executive summary omits a number of details, any one of which could be 
crucial to the proper. application of this report. . . 
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. 3.0· · METHODS OF STUDY 

3.J. . · FIELD INVESTIGATION 

As a part of.this investigation, subsurface soil conditions were explored by excavating 29 test pits 
to depths between 8 and 10 feet; infiltration tests were completed in test pits (TP} TP-5, TP-6, 
TP-8'; TP-10, TP-11, and TP-20 at various depths. The explorations were completed at locations · 

· throughout the development to maximize the coverage of the subdivision with the infiltration. 
tests being completed p.ear . the anticipated locatio~ of proposed detention pond~: · The . . . . . . . . . . 

approximate locations of the ~xplorations are shown on the Site Exploration Map (Plates A.:.2). 
Logs of the subsurface conditions, as encountered in the explorations, were recorded at the time 
of oilr investigation by a qualified geological e~gi~eer and ~re presented on the en~losed Test Pit 
Logs (Plates A-3 throughA-31). A Keyto Soil Syni.bols-andTerminology is found:on Plate A-· 
32; . 

The test pits were excavated with the aid of a· rubber tired backhoe. Both disturbed atid relatively 
"undisturbed" soil samples were obtained in the test pit explorations. Undisturbed samples in the 
test· pits were obtained with a U-type hand ·sampler driven with a 2-lb. sledge hammer and. . ~ . . . . . 

disturbed samples · were collected in bags · and buckets and transported to our laboratory to 
evaluate engineering properties. of the· variolls soil types· observed. 'I'he soils observed in the 
explorations· were classified · accordirig to the · Unified Soil·. Classification System (USCS). 
Cl~s~ifications for the individual. soil ·units are· ~hown on the attached Test Pit Logs. Infiltration 
tests were also performed in test 'pits TP-5, TP-6; TP"'.8, TP-10, TP~ll, TP-14 and. TP'.'20; the 
results of these tests are included in Section 4.1. 

Copyright© 2008 IGES, Inc ' 3 · R00300-043 
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. 3.2 LABORATORY INVESTIGATION 
.· . . . . . . . . 

Representative soil samples. were collected in the field and tested in the laboratory to assess the 
. . . ' . .. 

s·oil's pertinent·. engineering properties: Moisture content ·determinations were performed to' . 

estimate the in-place moisture. Atterb~rg Limit and gradation analyses were completed to aid in 

classifyipg the soils. Three. coinpaction/CBR tests were also .performed to quantify subsurface . 

support for adjoining roadways. Two di~ectshear tests were performed to assess the strength 
. . 

parameters of the: native subsurface soils. Consolidation testing ~as completed -to aid in -

·settleinent ·calculations .. Collap~e tests were completed to analyze the hydro-collapse potential of · 
' . . ,· -· '•. . . ' . . 

the. native soils; Chemical testing was completed. to assess the sulfate attack and corrosion 

potential of. native· soils·. Unconfined compression and. unconsolidated undrained triaxial tests 

· were completed to assess soil strength . 

3.3 ENGINEERING ANALYSIS 

Based on the proposed construction at the site, the following engmeenng analyses were· 

performed: · 

• ~earing capacity of.foundation soils 

• Fmmdatio~ settlement and collapse potential 

· - • Lat~ral earth pressures against'foundations, · basement and retaining walls 

• Lateral resistance against sliding . 

• . Excavation stability 

• Asphalt paveme11tdesign 

. ,: . 

En~ineering analyses were performed using soil data, obtained- from the laborator)' test results, 
. . 

field iri-situ tests and empirical correlations from material .density, depositional characteristics 
' . . . . 

and classification.· Appropriate factors of safety. were applied to the results consistent with 

industry standards and the accepted standard. of care. 

Copyright © 2008 IGES, Int: 4 R00300~043 
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4.o· -FIELD AND LABORATORY TEST RESULTS 

4;1 INFILTRATION TESTING 

-_ Infiltration tests were completed in the test pits _ excavated in areas of the -planned . 

detention/retention basins and_ at various locations throughout the. subject site (Test Pits 5, 6, 8, 

10, 11, 14 and 20). The tests were completed at various depths that range betwe~n, 0.5 and 10 feet 

below existing site.grade: The infiltration tests were compl~t~d i~ holes ex~avated approxima~ely_ 

6 to 8 inches in diameter and 9_ to 12 inches deep. The tests were conducted using approximately 

10 inches of wat~r (head). Infiltratjon rates ranged from 0.2 to 13:5 minutes per iri~h (4.4 to.300 
. . . , . . . . . 

inches per hour} A summary of the infiltration test data foliows: 

-· Test No. 1 (TP-5} -

Conditions: Test Depth= _4 feet, Head= 10 inches, Hole Diameter= 7 inches 

Time - Depth Percolation Rate 

Difference· - Difference -Comments 

(minutes) (inches) 
(min/inch) (in/hour) 

10 : 
Presoak 

,5.83 0.5 11.7 5.1 - -Intermediate Reading 

-6.21 0.5 12.4 4.8 Intenn:ediate Reading 
" 

5.85 0,5 11.7 5.1 Intermediate Reading· 

6.75 ·o.s- 13.5- - 4.4 Final Reading 

Soil Conditions: SeeTest Pit Log for TP-5 on Plate A--7 -

' Test'No. 2 (TP-5) 

- . Conditions: Test Depth= 10 feet, Head= 10 inches, Hole Diameter= 7 inches 

Time· Depth Percolation Rate 

Difference Difference · Comments 

(minutes) -(inches) 
-(min/inch) (in/hour) 

10 Presoak 

3.18 0.5 6.4 9.4' Intermediate Reading 

3.54 0.5 7.1 8.5 Intermediate Reading 

3.17 0.5 6.3 9.5 -Intermediate Reading 

2.8 0.5 5.6 10.7 Final Reading 

Soil Conditions: See Test Pit Log for TP-5 oriPlate.A-7 · 

Copyright© 2008 JGES, Inc 5 R00300-043 
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Test No. 3 (TP;.6) 
Conditions: Test Depth = 1 ½ feet, Head= 10 inches, Hole Diameter= 7 inches 

Tinie Depth Percolation Rate 
Difference · Difference Comments 

(minutes) (inches) 
(min/inch). (in/hour) 

10, · · Presoak 

1.31 0.5 2.6 22.9 .. Intermediate Read1ng 

1.97 . ·. 0.5 3.9 15.2 Intermediate. Reading 

2.04 0.5 4.r 14.7 Intermediate Reading · 

2.03 .. 0.5, 4.1 14-.8 Final Reading 

Soil Conditions: See Test Pit Log for TP-6 on Plate A-8 
. ... 

, . 

.. ·· . . ·· . . . . . . · · Test No. 4 (TP-8) . . . . . · · .· 
Conditions: Test Depth-= 2½ feet, Head= 10 inches; Hole Diameter= 7 inches 

Time Depth Percolation Rate 
. Difference Difference· . Comments 

(minutes) (inches) 
(min/inch) (in/hour) 

10 Presoak 
.. 5.5 0.5 7.0 8.6 Intermediate Reading 

4.5 0.5 · .. 6.3·- 9.6 . Intermediate Reading 

4 o·.5- 6.5 .. 9.2 Intermediate Reading 

3' 0.5 6.4 9.4 Final Reading . · 

Soil Conditions: See Test Pit Log for TP-8 on Plate A-10 

Copylight © 2008 IGES, Inc 6 R00300-043 
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_ _ . Test No. 5 (TP:..10) . . . . _ 
Conditions: Test Depth= 5½ feet; Head= io inches, Hole Diameter= 7 inches 

.. 
Time Depth · · Percolation Rate 

Difference Difference · Comments 

· (minutes) (inches) 
.(min/inch) (in/hour)· 

. 10 Pfesoak· 

0.20 1 .· 0.2 . 300. Intermediate Reading 
,, 

0.17 .1 · . o·.2 360 · Intennediate Reading '. 

0.27 1 . ·0.3 225 · Intermediate Reading . 

0.2 .. 1 · . - 0~2 300 Final Reading : 

Soil Conditions: See Test Pit Log for TP-10 on Plate-A-12 ; 

.. 
_ Test No~ 6 (TP-11) _ _ . ,. 

·_ Conditions: TestDepth =. 5½ feet, Head= lO inches, Hole Diameter=; 7 inches 
., . 

Time Depth Percolatfon Rate ,. 

Difference Difference .. ·Comments-

(minutes) (inches) 
(min/inch) (in/hour) 

'· 

10 •' Presoak 
... 

0.86· 0.5 1.7 34.9 Intermediate Reading 

0.94 0.5 1.9 .. 31.9 · Intennediate Reading 

0.92 0.5·· 1.8 32.6 Intermediate. Read1ng 

1.08 0.5 2.2 27.8 Final Reading 
.. 

· . Soil Conditions: See Test PitLog for TP-11 _on Plate A,.;13 . 
. . 

TestNo. 7 (TP-14) 
Conditions: Test Depth = ½ feet, Head :::: 10 inches, Hole Diameter = 7 inches . ' 
Time Depth . Percolation Rate 

Differenc~ Difference Comments 

(minutes) (inches) . 
(min/inch) (in/hour) 

10 Presoak 

2.9 0.5 5.8 10.3 Intermediate Reading 

3.88 0.5 7.8 7.7 Intermediate Reading 

3.9 0.5 7.8 7.7 Intermediate Reading 

3.73 0.5 7.5 8.0 Final Reading 

Soil Conditions: See·Test Pit Log for TP-14 on Plate A-16 

Copyright © 2008 IGES, Inc 7 . R00300-043 
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Test No. 8.(TP-20) 
.. 

Conditions: Test Depth = 2 feet, Head= 10 inches, Hole Diameter= 7 inches 

· Time Depth ··Percolation Rate 

Difference · Difference Comments 

(minutes) · (inches) 
.(min/inch) (in/hour) 

•· 

10 Presoak 

3.3' · 0.5 .· 6.6 9J Intermediate Reading 

3.89 0.5 7.8 7.7 Intermediate Reading 

3.68 0.5 ·,7.4 8.2 Intermediate Reading 

3.63 0.5 7.3· 
,, 

8.3 Final Reading 

Soil Conditio_ns: See Test.Pit Log for TP.:.20 on Plate A-22 

Test No. 9 (TP~20) 
. ' 

Conditions: Test Depth= 5 feet, Head= 10 inches, Hole Diameter= 7 inches -

Time Depth Percolati~n Rate 

Difference ' Difference: Comrn.ent.s -

(minutes) (inches) 
(min/inch} _.·(in/hour) 

10 
'· 

Presoak 

2.44 0.5 4.9 . 12.3 · Intermediate Reading. 

3.08 0.5 · 6~2. 9.7 Intermediate Reading 

3.06 0.5 6.1 9.8 Intermediate Reading 

J.os· OS ._· 6.1 9.8 Final Reading 

Soil Conditions: See Test Pit Log for TP::020 on Plate A".'22" 

_ It should be noted that the tests were performed_ using clean water. Sediment collected· from _ 

runoff lilay reduce the performance of the drain causing the predicted infiltration rate to be faster _ . 

than the observed fieid rate. If p·ossible, ~ediment should_. be settled ·out of the fl~~ prior to 

entering the drainage vault 

4.2 LABORATORY TESTING 

I I 
i I The results· of the laboratory tests are presented on the attached Test Pit- Logs (Plates A-3 to A-

LJ 
l ... J 

31, on the test re·sult reports (Plates B-1 to B-8)," and in the Summary of Laboratory Test Results 

Table (Plate B-9 located in the Appendices at the end of this report. _ 

Copyright © 2008 IGES, Inc 8 R00300-043 
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The subsurface soils moisture content ra~ged from approximately 4 to 29% percent. Atterberg 

limit tests perfortned to aid with classification indicated a plas~icityindex ranging from 5 tb 15 

and a liquid limit ranging from 24 to 34. .·. · · · 

Results of the CBR tests ihdi~ate that the near surface fine-grained soils should pr~vide relatively 
' ' 

fair support for roadway pavements. CBR values obtained ranged from 3.7 to 18. Moisture- . 

density relationship tests (standard proctor) were completed in conjunction with the CBR ,tests, 

and indicated maximum dry densities (MDD) ranging from approximately 109 to 121 pcf at 
' ' ' 

· optimum.moisture contents (OJvIC) ranging from 11% to 16.5%. . . . . 

Collapse· testing indicated. that there is. a relatively low collapse potenti~l associated with native 
. . . , 

·. soils •at'the site. Chemical testing was also completed \:\-'.hich indicates the native soils have a pH 
' ' 

of approximately 8·.5; <5 to 520 parts per million. soluble sulfate and a minimum resistivity that 
, . . . 

,ranges from 700 to 3,800 ohm-cm. 

Copyright© 2008 IGES, Inc 9 R00300-043 
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5.0 GENERALIZED SITE CONDITlONS·. 

5.1 SURF ACE CONDITIONS 

At the time of our field investigation, the site is mostly farmland that is currently.planted. There 

are. als~ many fields :us~d ·for grazing of' horses. The site is a~ irregular shape -and is·· 

. approximat~ly 260 acres and has a maximum topographic relief across, the site· of approximately · 
. . , '. . , . ' ... 

· 3 0 feet. The site has a few sections that are covered with a: dense growth of mature trees, many 

aforig the northwestern: boundary .. A. small ~ectiori in the southwestern. portion of the property is 
. . . . . 

· densely vegetated with ~rees and bushes and appears to have a high grou11:dwater table. The site 

has a strip of land that runs. in · the central. portion of the· p:roperty from the southeast to the 

northwest where the vegetation notablydiffers from the surrounding area ?ue to the installation 

of utility sewedines. 

.. · 5.2. SUBSURFACE CONDITIONS 
. . . . . . . ·. . 

As _previously mentioned, the subsurface conditions were explored at the site by e~cavating 29 

.·. test pits. The subsurface conditions were logged at the tillle of the investigation and are included 

in the Test Pit Logs in Appendix A (Plates A-3 to A-31). The soil and moi~ture conditions 
. . 

encountered, during·our investigation, are discussed below. 

5.2.l Soils 

The soils encountered in these exploration locatio~s consisted of Lean CLAY (CL), SHty CLAY 

(CL-ML),. SILT (ML), Silty SAND (SM), Poorly Graded SAND with silt (SP-SM), Poorly 
. . . . 

Graded SAND·(SP), Silty GRAVEL (GM), and Poorly Gra<:led GRAVEL (GP) each with varying 
- . . 

amo-~:mts of fines, sand, and gravel. The subsurface s~il profiles observed i~ the test pits are 

presented in Appendix A. The stratification lines shown on the· _enclosed logs represent the 

approximate boundary between soil types. The actual in-situ transition may be gradual. Due to 

the nature and depositional characteristics· of the'. native - soils, care· should ·be taken· in 

interpolating subsurface c~nditions between and beyond the exploration locations·. Please refer to 
. .. . 

the Test Pit Logs for complete details of the. soil _conditions observed (Plates A-3 through A-31 ). 

Copyright © 2008 IGES, Inc 10 R00300-043 
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5 .2.2 Groundwater 

Groundwater encounter(;:d in three of the test pits (TP,;.11, TP-12, & TP-13) excavated for this 

investigation at depths betwe~n 8½ and 9½ feet. It should be noted that the-explorations were 

complet~d ·at ·a_ time when groundwater levels should be· near their_ seasonal low. It is- our 

exp~rierice that groundwater levels may rise several feet as a result of snowmelt; runoff, · 

irrigation on or near the property or other activities on or off the site, or from other sources. 

Copytight © 2008 IGES, Inc ll - R00300-043 · 
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. . . 

6.0 GEOLOGIC CONDITIONS .. 

6; 1 GEOLOGIC SETTING 

The site is located at the ea~t of Sant~quin, Utah at an elevation of approximately 4,660·to 4,720 · 

feet, within the southeast portion of the Utah Valley. This valley represents a deep, s~diment.:. . , 

· filled structural basin of Cenozoic age flanked by uplifted blocks, the Wasatch Range 6n the east, 

· and the. Lake Mountains, W ~st Mountain; th.e Gcisheri Hills,' cJ,nd Warm Springs Mountain (the 

northern end of Long Ridge) tQ the west (Machette, 1992 and Hintze, 1980)'; Th~ Wasatch Range 

. is the' eastenunost expression of pronounced Basin and Range extension in north:-central Utah. 

· The near-surface geology. of the Utah Valley is. dominated by lacustrine sediments, which were 

deposited witli.in the last 30,000 years by Lake Bonneville (Scott and others, 1983;Hi~tZe; 1993; 

Machette, · 1992). As the lake receded,. streams begari tci incise large deltas formed at the ~ouths 

of major canyons along the Wasatch Range, and the eroded material was deposit~d in-shallow 

lakes and marshes in the basin and in a series of :recessional deltas and alluvial fans. Sediments 

· toward the -center ofthe valley are predominately deep-water deposits of day~ silt, and fine 

grained sand. However, these deep~watei deposits are in places covered bya thin post-:Bonnevill~ · 

alluvi_al cover: :Most surficial deposits along the Wasatch fault zone were deposited duririg the 

Bonneville Lake Cycle that was theJast cycle of Lake Bonneville between approximately 32 to 
. . ' . . ' 

10 ka (thousands of years ago) and in the Holocene·(< 10 ka). Surface sediments at thy proje9t 
. . 

·•·· site ci!e discus·sed in the stratigraphy section below. 

6.2 STRATIGRAPHY 

Geologic units exposed in the study area consist of Upper Pleistocene _age lacustrine .GRAVEL, 
. . . . . 

SAND, SILT, and CLAY related to the Provo (regressive)phase of the Bonneville Lake Cycle 
, ' 

and stream alluvium related to the Provo· phase of the Bonneville lake cycle (Machette, 1992). 
. . . . . . . . 

The following paragraphs provide more detailed descriptions of geologic units found af and near 

the subject site. 

Copyright © 2008 IGES, Inc 12· R00300-043 
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6.2.1 Quaternary 

Deltaic deposits (jpd) 

Upper Pleistbcene deltaic deposits consisting of pebble and cobble gravel in: a matrix. of · 

· sand and silt with 1nterbedded pebbly sand beds (Machette, 1992): The.unit is al~o poorly 

. graded and is cemented with calcium carponate. Exposed thfokn.ess is reported to be 10 to 
' . ' . - . . . 

12 meters. 

Lctcustrine sand (lps) · 

Upper Pleistocene lacustrine sand consists predominantly of sand with minor pebbly 

gravel and silt (Machette, 1992). The bedding in this unit is thick to inassive and also h~s 

· . ripple marks and scour_ features 011 close inspe~tion. This- unit was deposited in relatively 

.shallow water near shore during the regression of Lake Bonneville. Exposed thicknesses . 

·_ are reported to be < 10 meters. 

. . 

Stream alluvium related to the Provo phase ofthe Bonneville lake cycle (alp) 
. . . . . ' . . . . 

Upper Pleistocene. stream alluvium consists of pebble. and cobble gr~vel in a matrix of 

sand, silt, and clay (M~chette, 1992). The unit consi~ts of thin to -m~diuni bedding with 

thin sand lenses and clasts that ar~ subangular t~ rounded. Exposed thickness. is typically · 

2 to 5 meters. 

6.3 SEISMICITY AND FAU~TING 
. . . ' 

There are no· known active faults that pass under or immediately adjacent to the site (Black and 

others? 2003).' The site is located approximately 2.65 miles west of the mapped location of the 

southern erid of the Provo segment of the Wasatch fault. The Provo segment is one of the longest 

·. (70 km) and inost active segments· of the Wasatch faulfzone (Machette, 1992). Analyses of 

ground shaking hazard along the Wasatch-Front suggests that the·Wasatch fault zone is the single . 

greatest contributor to the s~ismic hazard in Utah Valley region.·. 

. Using the criteria· outlined in t}le 2003 IBC, the maximum considered earthquake (MCE) ground 

motion is taken- as that motion represented by an acceleration response spectrum having a 2% 

chance of exceedance within a 50-year period (Section-1615.2.1). This hazard was identified for 

Copyright© 2008 IGES, Inc 13 R00300-043 
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- the site using the NEHRP-based software program, "Sei~mic Parameters" (Leyendecker ~t al., 

2000), which correlates with the International Building Code .(IBC) seismic hazard maps; This -

progr~m, _as· with the IBC maps, is used to. develop the probabilistic spectral acceleratfo:p_s 

corresponding to MCE seismic hazard level for rock-like conditioris. · To account. for· site soil 

effects, site co'efficients (Fa and Fv) were used to attenuate the rock-based spectral accelyration 

values. Based on our field exploration, we believe that the soil~ at this site are representative of a · 

"stiff soiP' profile; b~st described by IBC · Site Class D with F~ and Fv values of 1.00 and 1.50 · 

resp~ctively. From these pro~edures- the MCE PGA was established to be 0.50g. The MCE _and 

design response spectrum are _present~d in Appendix C (Plate C-1); The table befow is· a 

_ summary of the spectral acceleratio~s for various periods. -

-· 6A 

MCESeismic Response Spectral Acceleration Values a 

Site Location: Site Ciass D Site Coefficients: 

Latitude= 40.1224° N -Fa=l.00 
' 

Longitude = :. Ul.6175° W · Fv=:= l.50 

._ .Spectral-Period-(sec) _ 
Response Spectral 

. Accelerati_on (%g) -

· 0.200 124;7 

1.000 . 78.4 

"IBC 1615 .1.3_ recommends scaling the MCE values by 2/3 to_ obtain 

-the design spectral response acceleration values. 
•. 

b Peak Ground Acceleration 

OTHER GEOLOGIC HAZARDS 

Geologic hazards_ can be defined as naturally occurring geologic. conditions or processes that 

could present a danger to human life and property. These hazards must be considered before 

de-yelopment of the site. There are several hazards in addition to seismicity and f8;ulting that may 

be· present at. the site, and -which should be considered in the design of roads and _critical and 

essential facilities· such -as· water tanks and structures · designed for human habitation: The other 

geologic hazards cc;msidered significant at the subject site are liquefaction and shallow 

• groundwater. A complete list of potential geologic hazards is included in the Summary of 

Geologic Hazards Table in Appendix C of this report (Plate C-2). 
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6.4.1 Liquefaction 

Certain areas within the Intermountain seismic region also possess a potential for liquefaction 
. . , . . . ' . 

during such_· events. Liquefaction is a phenomenon whereby loose, saturated, granular -soil 

deposits lose a significant portion of their· shear strength due to excess , p·ore water pressure . 

buildup- resulting from dynamic loading,. such as that caused by an earthquake., Among other 

effects, liquefaction can result in densification of such deposits caushi.g settlements of overlying 

layers after . an earthqu~e as excess pore water pressures are dissipated. The . primary factors 

·affecting liquefact~o~ potential of a soil deposit are: (1} level and duration of seismic ground 

·. motions; (2) soil.type and consistency; and (3) depth to groundwater. 

Referring to the "Surface Rupture an4 Liquef~ction Potential Special Study Area_ Map for Utah 

Cou~ty, Utah". (Jarva, 1994}, the subject site is located in an area designated as "moderate" for 

liqµefaction potential. Based on. the field and laboratory data collected for thi_s site, determining _ 

the . degree of liquefaction potential at the site is beyond the scope of this geotechnical 

investigation. 

6A2 . Shallow Groundwater Flooding 

. ' . . . . 

·shallow groundwater flooding is ·a.hazard that can cause the flooding of excavated areas where 

the depth of excavation exceeds the depth of the local \Yater table; Shallow groundwater flooding 

· should be· considered when designing habitable structures which require excavation that may 

exceed the depth to the shallow groundwater~ 
,' ,• 

Although groundwater was not encountered in any of the test pits, a marshy area was. observed_-· 

during our geotechnical field investigation. 

Copyright© 2008 IGES, Inc 15 R00300-043 
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. 7.0 CONCLUSIONS AND RECOMMENDATIONS 

7.1 GENERAL CONCLUSIONS 

. . . . . 

Based on the subsurface conditions encountered at the site, it is our opinion that the subject site 

is suitable for the propose<:l construction provided that the re~ommendations qontained in this . 

report are complied with. Results from the collapse test completed for this investtgation indicate · 

that the hydro-coUapse potential for soils observed as part of this investigation arerelati~ely low. 

H·owever, some portions of the site were. not explored and will ~equire explorations, 

observations, and lab· testing prior to development. The following sub-sections present our 
·. I ' • ' • 

recommendations for general site . grading, design of foundati011s, slabs'-on..:grade, lateral earth ·. 

pressures, n;ioisture protection and pr~liminary soil· corrosion. . 

7.2 EARTHWORK.. 

Prior to the placement of foundations, general site grading is, recommended .to provide proper 

support for foundations, exterior concrete • flatwork, and .concrete slabs-on-grade and asphalt 
. . . . 

pavement. sections. Site grading is al~o recommended ~o provide proper drainage and riloisture 

cont~ol on the subject property and to aid in preventing differential movement infoundatiop soils 
. . ; . . . . . . . . 

.as a result of variations in moisture conditions. 

7 .2.1 General Site Preparation and Grading 

Within the areas to be graded that are below proposed structures, pavem~nt sections, and fill 

secti.ons etc., all existing vegetation~ top.soil, undocumented fill, frozen soils; and other 

miscellaneous debris should be removed.· Any loose or disturbed soils beneath. these are·as should 

also·be removed or compacted in place as outlined in·Section 7.2.4. Topsoil should not be used 

as structural fill but may be used for landscaping purposes. Following the removal of unsuitable 

materials. as described ab9ve, site grading may be conducted, to bring the site to design 

elevations. 

Based on our observations in the test pits completed for the site investigation, topsoil is typically 

· ½ to 2 feet thick, some localized areas of topsoil were 3 to 4 feet thick. This layer should be 

removed prior to placement of embankments, structural fill,. structures, and roadways etc. 

Copytight © 2008 IGES, Inc 16 R00300-043 . 
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7.2.2 Excavations 

Soft; loose, or unsuitable soiis b_e11eath foundations or pavements may .need to be over-excavated 

· and ~eplaced with structural fill. If over-excavation is· requi~ed, the excavations should ~xtend

l~terally a minimum of 1-foot laterally for every foot of depth of over-excavation. Excavations 

should exte~d -laterally at least two feet beyo~d f}.atwork, pavements, and slabs-on-grade. If 

materials are encountered that are not represented in the Test Pit. Logs or may present a: concern, -

I GES should be notified 'so observations and further recommendations as required can be maci~. -. -

· 7.2.3 _ Excavation Stability 

. . . . . . . 
Based on Occupational Safety and Health (9SHA) guidelines for excavation safety, trenches 

with vertical walls up t~ 5- feet in depth _may be· occupied; A ·quali_fied person should_ inspect all _ --• 

excavations frequently to evaluate stability. Th~ Contractor is ultimately responsible for trench 
•• • • • I • 

and site safety. Pertinent -OSHA requirements at a minimum should be met. to provide .a safe . _ 
' . . . . 

work environment. 

_ When the trench is deeper than 5 feet, -we recommend a trench:-shield or shoring be used: to 

protect workers. in the trench. Sloping -of the sides at 1 ½ Horizontal to 1 Vertical (1.5H: 1 V) in 

accordance witll. OSHA Type C soils inay be used as an altemativeto·shoring cir shielding. The 

presence of fill soils, wet or saturated soils, or_ other loose soils in the excavation side walls may 

necessitate_ further :flattening. 

7.2.4 Structural Fill and Compaction 

All fill placed for the support of structures, concrete flatwork or pavements, should consist of 

__ structural filL Structural fill may con;ist of excavated native granular or fine-grained or imported 

structural fill. Topsoil may not" be used as ;tructural fill. All structural fill shoul4 be free of 

vegetation, debris and contain no · materials larger than 4 inches nominal size. If imported 
' . , 

structural fill is needed, it should be a relatively well-graded granular soil with a fines· content 

(material passing the No. 200 mesh sieve) of 35% or les~. -In general, imported structural fill 

should have a liquid limit less than 35 and plasticity index less than 15 based on an Atterberg 

Limit's test(A.STM D-4318). 

. . ' 

All structural fill should be placed iri maximum 6-inch loose lifts if compacted by small hand-
, , 

operated compaction equipment, maximum 8-inch loose lifts· if compacted by light-duty rollers, 

and maximum 12:-inch loose lifts if compacted by heavy duty compaction equipment that is 

Copyright© 2008 IGES, Inc 17 R00300-043 
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capable of efficiently compacting the entire thickness of the lift. We recommend that all 
. . . . 

•· structural fiil be compacted on a horizontal plane, unless otherwise approved by the geotechrtical 

engineer. St~ctural fill with an overall thickness of 6 feet or less should be compacted to at least . 

95% of the maximum dry density (MDD), a; determined by ASTM D-1557 (modifi~d proctor); 
. . . . . . . 

structural fill that is placed in embank:nients exceeding 6 feet in thickness should be compacted 

to at least 97% of the MDD. The moisture contentshoulci be within 3% of the optimum moisture 

content (OMC}·at the time of placement and compaction. Also, prior. to placing any fill, the 
. . . . . . . 

excavations. should ·i,e observed_ by the geotechnical engineer to observe· that any unsuitable 

materials or loose. soils have been removed. In addition, proper grading should precede 

placement of fill, as. described. in the General· Site Preparation and Grading subse~tion of this 
. -

report (Section 7.2.1). 

_ All- fill soils placed for sub grade below pavement sections, footings, -and _ exterior flat work, _ 

· should be within 3% of the OMC when placed and compacted to at least 95% of the MDD as 

determined-by ASTM D-1557. Ml utility trenches backfilled belo~ pavement sections, footings, . 

curb and' gutter and sidewalks, should be backfilled with structural fill that.is .within 3% of the 

. OMC when placed and compacted _to at least 95% of the MDD as determined by ASTM D-1557 

unless more stringent require~ents apply as- outlined by the city: or utility companies. All other 

trenches, in landscape areas, should be ba9kfilled and compacted _to· at- least 90% of the MDD 

(ASTM D-1557). ·_ 

We recommend that excavations around basement arid garage footings be backfilled and 

compacted to approximately 90% of the MDD and should only be compacted with hand operated 

equipment to. reduce the stresses on foundation- walls .. 

7.3 FOUNDATIONS 

. . . 

In general, building foundations can be constructed using conventional strip and spread footings 

founded on competent native soils or .on structural fill. -An IGES repr~sentative should approve 

· all foundation bearing soils prior to construction of fo~tings. Any structural fill or reworked 
. . . . 

native soil required beneath the_ foundations should be placed and. compacted in accordance with 

our recommendations. 

Footings founded as recommended may be proportioned. for a maximum net allowable bearing 

capacity of 1,400 pounds per square foot (psf). All footings- should be· embedded at least 30 
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inch~s below final . grade for fr~st . prote~tion and confinement The mi~imum recommended' 

footing width is 20 inches for continuous wall footings . 

. 7.4 SETTLEMENT 

Settlements ofproperly designed,and constructed conventional foundations, founded as described 

ab~ve; ate anticipated tci be less: than one inch. Differel).tial settl_~ments should be on the order of 

½ the totai settlementin 30 feeti 

. . . . . . 

7.5 LATERAL RESISTANCE AND LATERAL E.ARTH PRESSURES . 
. . 

. . ' . . . . 

. Lateral force; imposed upon: conventional foundations due to wind or· seismic forces may be· 

resisted by the development ?f passive e~rth press~res and friction between 'the base of the 

footing and the supporting soils. In qeterrilining the frictional resistance, a coefficient of friction·. 

of 0.35_ fo~ native silt or clay soils against concrete should be used. For structur.al fill With an 

internal angle of friction of 3 2 ° ot greater a coefficient of friction- of OA 1 should be used. 

Ultimate lateral earth pressure~ for native silt or clay soils actirig against retaining walls .and 

buried structures may be computed from· the lateralpressure ·coefficients or equivalent fluid. 

densities presented in the followingtable: · 

.. : Lateral Pressure Equivalent Fluid Density 
Condition 

Coefficient (pounds per cubic foot) 

Activ~ 0.41 45 

At,.rest 0.58 . 63.8 

Passive · · 2.46 270.6 

Ultimate lateral earth pressures .for structural fill with an· internal angle of friction of 3,2° acting , 

against retaining walls and buried structures may be computed from the lateral pressure 

coefficients or equivalent fluid densities presented in the following table: 

Copyright © 2008 IGES, Inc 19·· . R00300-043 
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Condition 
Lateral Pressure Equivalent Fluid Density 

· Coefficient· (pounds per cubic foot) 

Active 0.31 · 40'. 

At-:rest 0.47 55 

Passive 3.25 400 

· These coefficients ~nd densities assum~ level, granular backfill with no buildup of hydrostatic 

pressures.· The force of the water should be added to-_the presented values if hydrostatic· pressures 

are- anticipa.ted. A4ditionally, if sloping·backfill is present,· the additional surcharge created by the 

wedge of soil ~hould be _added to the .presented values.· If sloping backfiil is present; we· 
.. . . 

recommend the geotec~ical engineer be consulted to provide more accurate lateral pressure 

. parameters' once the design ge~~etry is established. ' ' 

·w a.Us and structures allow~d t~ rotate slightly :should use the acti;e condition. If the element is 

constrained against rotation, the at-rest condition should be used. These values should be used 

with an appropriate factor of safety against overturning and sliding. A- value of LS is typically 
I • • • •,, • • 

used. 

7.6 CONCRETE SLAB-ON-GRADE CONSTRUCTION 

· To minimi~e settlement and cracking of slabs, all. concrete slabs should be founded on ~ 6-inch . · 
. . . . 

layer of co~pacted gravel overlying suitable native soil. Loose soils berieath slab· on grade 
. . . . ' 

construction should be removed or compacted to approximately 95% of th~ MDD as-determined: 
. .. . : '. . . ~ . . . . . . , 

by ASTM D-1557. The gravel should cons_ist of free draining gravel or road base with a 1-inch 

maximum particle size artd no more than 12 percent passing the No. 200:rilesh sieve. 

All concrete slabs should · be .designed to minimize cracking as a result of shrinkage; 

consideration should be given to reinforcing the slab with a welded wire fabric, re-bar, or 

fibenrtesh. We recommend that concret~ be tested to assess that the slump and/or air content is as 

specified in the plans and_ specifications. We recommend that concrete be placed in general 

accordance with the requirements of the American Concrete Institute (ACI). 

. . . . . . 

7.7 MOISTURE PROTECTiON AND SURFACE DRAINAGE 

l } Moisture should not be allowed to infiltrate the soils in the vicinity of. the · foundations. We 

recommend the following recommendations be implemented· at each building location and that 
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· all buyers/owners are ~ware of these items so they may be maintained throughdut the life of the 

-structur·e. 

_ • -_ The ground surface within 10 fe~t _ of -the entire perimeter of -each house -should be 

constructed to slope a minimum of two percent away from the home. 

7.8 

• Roof runoff devices be installed to direct all runoff a minimum of 10 feet away from 

structures and preferably day-lighted to the curb where it can. be transrerred to the storm 

-drain system. 

• Where possible, _we also recommend that storm dr_ain collection sumps not be located 

adjacent to fo"Qndations or withi~ roadway pavements. -

• We recommend irrigation around foundations be minimize~ by selectiv~ landscaping and 

_ that irrigation valves be constructed aw.ay from foundatio:µs. _ _ 

• ·_ The homebuilder should be responsible·for mechanically compacting the exterior backfill 

soils around the foundation. Jetting. (injecting water beneath the surface) to -compact 

backfill against foundation soils should not be allowed. 

ASPBALTIC PAVEMENT 
, . , 

Based' on soil dassifications and·a minimum laboratory obtained CBR valu~ of 3.7, th6.near' 

surface soils are expected tq provide · relatively fair pavement support: Anticipated traffic. 
. . . ' . . 

volumes were not available a.t the time this report was prepared. However, based on our 

understanding .of the project development we assumed traffic in ·the residential areas would' 
. . . . ' 

co~sist of approximateiy 1,000 passenger·vehicles, 3 small-deliverytype trucks, 2 medium trucks 

and 1 large truck on the residential streets each day. We have assumed 1 % growth over a20-year 

period for. approximately 122,000 equivalent single axle loads (ESALs). Based on tpe 

1nformation obtained, we recommend the following pavement section: 

Asphalt Base Course 

Location Thickness Thickness-

(inches) (inches) 

Residential Roadways 3½ 10 

Asphalt has been assumed-to be a high stability plant mix and base course material composed of 

crushed stone with a minimum CBR of.70. We recommend that the upper 1 i.:.inches of the native 

soils be scarified and then moisture conditioned to within _2% of the OMC and comp~cted to at 

least 95% of the MDD as determined by ASTM D-1557; otherwise the contractor should place 
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12 inches of structural fill in accordan~e with Section 7 204 of this report prior to placing the b1:_1s~· 

course_ fayer of the pavement s~ction. The _above pavement design is ~ased on assu~ed traffic 

counts, if the anticipated traffic volume· is significantly different than what is assumed we .should . . . . 

be contacted to reassess the pavement design. 

~onstnictio1;1 traffic has not been accounted for in the pavement section recommended herein,· the 
. . . . . . 

roadway may · deteriorate faster than expected in some areas. based . on construction · traffic; 
·. : ··. .. . . . . . ' . . . . 

Increased maintenance may be required to repair localized rutting and cracking during 
. . ~ ' ., . . .. 

construction. An overlay or other repairs may be required once construction. has subsided. If a 

pavement section is required for a·heavy traffic sectio~, IGES. can provide_this design if traffic 

information isprovided_by the c:iient. 

· 7.9 . PRELIMINARY SOIL CORROSION POTENTIAL 

Soluble sulfate, pH, and resistivity. laboratory tests were· c~mpleted to assess the potential for 

. corrosion du~ to the chemistry of the nat~ve soils. _It was found that the ~xisting soils have_ a low _ 

degree of sulfate attack with concrete. Based on these results, we re~ommend conv~ntional Type 

I/IICeinent be used in.all concrete ill contact with site soils. 

Based on the nature of the -on-site soils, the observed moisture contents and a minimum 

resistivity of 700 _ to 3,800 ohm-cm, we anticipate th~ on~site· soils will be corrosive to yery 

corrosive with metal used in construction. We recommend that a corrosion engineer be consulted 

for consideration of sacrifidal thickness; cathodic protection., coatings, or other methods of 

reducing the effects of corrosion. 

~ . . 

7.10 · SUMP DESIGNAND CONSTRUCTION 

Sumps should be . designed to minimiz~ the accumulation of fines within the site_. soils. Silt 
. . . . . 

catching covers on the sump openings or other sediment trapping methods should be used where 

practical and maintenance will allow. The design lif~. of sumps will be dramatically reduced if 

s~ch silt trapping devices are n~t 1ncluded in the design; 

To minimize the potential for seUlement under roadways, the sumps should be located in the 

· mow strips of the development' where possible. Other development structures should not be 

constru~ted over the sump locations. 
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8.0 CLOSURE 

: 8.1 . .LIMITATIONS 

The reconimendations' contained. ih this report are based on.· our limited · field exploration, 

laboratory testing, and understanding of the proposed construction. The subsurface data used. in 

the preparation of this report were obtained from the explorations made for this investigation. It 

is· possible that variations in .the .soil and groundwater conditions could exist between the points 

explored. The nature and extent of variations may not be evide:t?-t until construction oc.curs. If any 

conditions are· ~nc~untered a:t this site that are different froni those described in this report, IGES, 

fuc. should be i~ediately notified so that we may make any ·necessary revisiqns to 

rec~mmendations contained in this report. In addition, if the scope of the pr~p~sed · construction 

changes from that described· in this report, vie should be notified ... 

. This report was prepared in accordance with the generally accepted standard. of practice at the 

. time the reportwa:s written. No warranty, expressed or implied, is niade.· 

. ' 

· It is Jhe Client's respQnsibility to see that all- ·parties to the project. including the Designer, 
. . . . . . . 

Contractor, Subcontractors, etc. are made aware of this report in its entirety. :The use of 

· . infonnation contained in this r~port for bidding purposes should be done at the Contractor's· 

. option and risk. 

. . 8.2 ADDITIONAL SERVICES . 

The recommendations made in this report are based on the assumption that an0adequate program 

of tests and· observations will be made during the construction. IGES staff should be on site to 

see that these recommendations are implemented. These tests and. observations should include, 

. but not necessarily be limited to, the following: 

• Observations and testing during site preparation, earthwork and structural fill placement. 

• Consultation as may be requi:i;ed during construction. 

• Quality control and observation of concrete placement 

We also recommend that project plans and specifications be reviewed by us to verify 
' . 

compatibility with our conclusions and recommendations. Additional information concerning the 

1-i scope and cost of these services can be obtained from our office. 

J 
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We app~eciate the opportunity to be of service on this project. Should you have any questions 
regarding the report orwish to discuss additional services, please do nothesitate to Gontact us at . . . . ' . 

your convenience (801)-748-4044. 
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Of::: acn1------------------------~ 
!:::~ sd MATERIAL DESCRIPTION 

TOPSOIL, Stlty SAND, loose, shghtly 11101st, brown, organics 
throughout, sand is fine-grained 

- - Sandy Lean CLAY, medium stiff, siightly moist, reddish brown, -
CL fine-grained sand, low plasticity fines, small interbedded layers of 

Silty SAND (SM) generally less than ½ inch thick 
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Geotechnical. Investigation . 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah Pro·ect Number 00300-043 

NORTHING 

LOCATION 
EASTING 

MATERIAL DESCRIPTION 

ELEVATION 

TOPSOIL, S1 ty SAND, oose, shg tly moist, brown, organics 
throughout, sand is fine-grained 

Sandy Lean CLAY, medium stiff, siightly moist, rectaislilirown, 
fine-grained sand, low plasticity fines, small interbedded layers of 
Silty SAND (SM) generally less than ½ inch thick 

No Groundwater Encountered 

Bottom of Test Pit@ 9 Feet 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah Proiect Number 00300-043 

LOCATION 
NORTHING EASTING ELEVATION 

0~ ~ml-------------------------~ 
~~ 
::stl MATERIAL DESCRIPTION 

u· -~ TOPSOIL, Silty SAND, loose, sltghtly moist, brown, organics 
;~-.;~·.,;·• throughout, sand is fine-grained 

-CL - Sandy Lean CLAY, medium sifff, sl1glilly moist, reclaish brown, · -
some pinholes observed 

-ML - SILT, medium stiff to stiff, slightly moist, tan with orange streaks, -
interbedded CLAY (CL) lenses generally less than¼ inch thick 
occurring approximately every 4 inches 

Lean CLAY (CL) lense approximately 6 inches thick 

No Groundwater Encountered 

Bottom ofTest Pit@9 Feet 

------- -- ------------~ 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road · 
Spanish Fork, Utah Pro'ect Number 00300-043 

NORTHING 

LOCATION 
EASTING 

MATERIAL DESCRIPTION 

ELEVATION 

TOPSOIL, Sandy Lean CLAY, soft, moist, dark brown, low 
plasticity fines 

Sandy Lean CLAY, medium stiff, illghtly moist, brown, some 
pinholes observed, low plasticity fines 

medium stiff, slightly moist, tan-brown with orange streaks 

Intlitration Test Perfonned@ 4 feet - Intlitration rate 13.5 min/inch. 
(4.4 inch/hr) 

Intlitration Test Perfonned@ IO feet - Intlitration rate 5.6 min/inch 
(10. 7 inch/hr) 

No Groundwater Encountered 

Bottom of Test Pit@ I 0.5 Feet 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah ProiectNumber 

LOCATION 

00300-043 

NORTI-!lNG EASTING ELEVATION 
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sci MATERIAL DESCRIPTION 

TOPSOIL, Silty SAND, mectmm dense, shgntly moJSt, dark brown, 
organics throughout, sand is fine-grained 

.:'\ ;:.· \; 
·-;-,;-:-:: Inflitration Test Perfonned @ 1 ½ feet - Inflitration rate 4.1 min/inch 
(!.: -M. (14.8 inch/hr) 
i\•,~::~, 
~~-~~-~~---------------------------•:: ; · ;: SM Stlly SAND, medium dense, slightly moist, tan with orange streaks, 
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Bottom of Test Pit@ 8 Feet 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
. Spanish Fork, Utah Project Number 00300-043 

LOCATION 
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sd MATERIAL DESCRIPTION 

TOPSOIL, SIity SAND, medtum dense, shghtly m01st, dark brown, 
organics throughout, sand is fine-grained 

~jJ~---------------~---------------•:: ;· ,: SM Silty SAND, medium dense, shghtly moist, brown, trace gravel 
::· ::::-: present, becomes dense at bottom of layer 
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medium dense, slightly moist, tan, fine-grained sand, occasional 
small lense of Sandy Lean CLAY (CL) generally less than ½ inch 
thick 
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sci MATERIAL DESCRIPTION 

TOPSOIL, Silty SAND, medmm dense, shghtly m01st, brown, 
organics throughout, sand is fine-grained, small gravel lense at 
bottom of layer 
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Inflitration Test Perfonned @ 2½ feet - Intlitration rate 6.4 min/inch 
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Eid MATERIAL DESCR.lPTION 

.• ::· •),. TOPSOIL, Silty SAND, medium dense, shghtly moJSt, dark brown, 
,~•.-1.1•• organics throughout, sand is fine-grained, small gravel tense at 
s:-•f:~ l.- ~=bottom of Lay~,yome wire observed in utmer 12Qrlions _ ~ ___ / 
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Geotechnical Investigation 
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(514 inch/hr) 

No Groundwater Encountered 

Bottom of Test Pit@8 Feet 

IGESRcp: 

Rig Type: 

'.f!. 
,;:;- c 
0 B 

-!:, = 
-~ 

0 u 
= l':l 
" i] 0 
c ·5 

~ 0 

18.3 

4.8 

BMJ 

Case DC-580L 
Backhoe 

0 
0 
N X .,, {l ::I 

= :i§ .s ·e 
c ...l 0 

"d ·a 
" ·3 ·.:: 
~ c:r E " ;J 0.. 0.. 

27 10 

2.3 

TEST PIT NO: 

TP-10 
Sheet I ofl 

Moisture Cont.en! 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • I 
10 20 30 40 50 60 70 80 90 

.. :. .. :. .. : ... : .. ; .. ; .. ; . -~ .. :. .. . . . . . . . . . . . . . . . . •' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 
··r·-r·-r·r ·r · ~--~- ·l ·-r· · . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·:-. ·:•. •:·. ·:·. ~-. ~ .. ~. ·~. ·:· .. 
I f-f 111111 ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -......... -.. , .. , ........ ··-· . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . ' ...... . . . . . . . . . . . . . . ' ... . . . ' ..... . . . . . . . . . . . . ' ..... . . . . . . ' .. . . . . . . . . . . . . . . . . . . . . . . . . . .. ........................... _ ...... 

. . . 

nnnn ❖ ......... . . . . . . . . . . . . . . . . . . 
••!·••!···!···!••-!••\••f••=···=··· ......... 
e: I = I I I I I I ......... ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
· T · r T · T · r · r ·1. ·r. T .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -............. , .. , ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . . . . . . . . . . . , ................... , .. , ..... . 

. . . ··=-··=·••:---:•. ; .. , .. ; •. ; .. : ... 

'.::=============~;::S::A=M:::P:=L:::E:::T:::::Y:::PE;:::=========;~N~O:::T~E:;,:S::: ============;--;=====:::; 
[]]-GRAB SAMPLE Plate 
H-3" O.D. Tl-UN-WALLED HAND SAMPLER 

ICiES A-12 
§ Copyright (c) 2008, IOES, INC. 

WATER LEVEL 
:l[. MEASURED 
SZ- ESTIMATED 



---~- ---- ----------------- ----· ····----- ·-----~--~--- -··--·-·--- ·--- -------

=--1 

' I 
' ! 

· 1 
I 
I 

~l 
l i 

1 
! I 

l 
j 

l l 
u 

. I l , 

i-j 
, I 

LI 
I , 

~ 
Q 

~ 
Ill 

9 
:::, 

STARTED: 3/21/08 

COMPLETED: 3/21/08 

BACKFILLED: 3/25/08 

Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah Proiect Number 00300-043 
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MATERIAL DESCRIPTION 

TOPSOIL, Silty SAND with gravel, medium dense, slightly motst, 
dark brown, gravel ranges from ¼ to 4 inches in diameter, poorly 
sorted 

ii.,".+J.'!~-- _::::"T __________________________ _ 
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Inflitration Test Perfonned@4 feet - Inflitration rate 2.2 min/inch 
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Qeotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
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MATERIAL DESCRIPTION 

ELEVATION 

TOPSOIL, SIity SAND with gravel, meamm dense, slightly mmst, 
dark brown, gravel ranges from ¼ to 4 inches in diameter, poorly 
sorted >:-:·~·,' : . -: :7 
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medium dense, wet, tan 

Groundwater Encountered at 8½ feet 

Bottom of Test Pit@9 Feet 
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Geotechnical Investigation 
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400 North Mapleton Slant Road 
Spanish Fork, Utah Proiect Number 00300-043 

BMJ 
TEST PIT NO: 
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Geotechnical Investigation 
Proposed Northeast Be_nch Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah Proiect Number 00300-043 

LOCATION 
NORTHING EASTING ELEVATION 
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5d MATERJAL DESCRIPTION 
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-~) (8.0 inch/hr) . 

~.~.,;~~~~-----------~------~--------•:.:_ ~:. ,: SM Silty SAND, medium dense, shghtly moist, tan with orange streaks 
:·. /• :•: 
'• : .. 
•:.:, ~:. •:: 
:. ;. :•: ...... 
•::. ;· ~: 
.•:· ::: :.:• .. : .. 
•:: ;· .:: 
.-:· ::: :•: 
'• .. ,• 

•:: ;· •:= 
.-:· ::: :•: .. .. .. •:: ; · ~= 
.-:· ::: :•: .. .. .. •:: ; · ~= 
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•:: ;· •:= 
::· ::: :•: .. .. .. 
•:: ; • •:= 
.-:· ::: :•:· .. .. .. 
•:: ;· ,:: 
.-:· ::: :-: .... •' •:: ; . ,:: 
.-:·::.·:•: .... •' •:: ; · ~= . 
::·::::.: .. .. •' •:: ; · ~= 
•:·::::,: 

Small Iense of Clayey SAND at 2 feet and at 2½ feet, approximately 
2 inches thick 

No Groundwater Encountered 

Bottom of Test Pit@ 8 Feet 

SAMPLE TYPE 
[]) • GRAB SAMPLE --· ,i·"' ' ICiES 
B- 3" O.D. TI-IIN-WALLED HAND SAMPLER 

WATER LEVEL 
:!'.-MEASURED 

Copyright (c) 2008. IGES. INC • SZ- ESTIMATED 

IGES Rep: BMJ 

Rig Type: Case DC-580L 
Backhoe 
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Cl ::E Cl. :.:i i;:: 

104.711.3 

TEST PIT NO: 

TP-14 
Sheet I of I 

Moisture Content 
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·❖. ❖. •· l · 1· I·: ··1 · ❖· . 
......... . . . . . . . . . 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah · · Project Number 00300:043 

DEPTH LOCATION 
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tJ.l 
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NORTHING EASTING ELEVATION 

QJ.1,., 

~oo~-----------------------~ 
f:::~ sd MATERIAL DESCRJPTION 

TOPSOIL, Lean CLAY, medtum stiff, shghtly m01st, dark brown, 
organics throughout . 

!!:~. 
-~·,;::~, . 

,_CL ..... Lean CLAY, medium stiff, slightly moist, tan with orange streai<s, -
· some pinholes observed · 

·:.\ . : : SP- - Poorly Graded SAND with sTit, medium dense, slightly moist, tan -
:)'" SM 
•:: {: .. : 
.-:·,::,·:: . ,. ..... . · .. :. . . 
.-:·-:::: :• ......... 
·,.:• .. 
.-:·,::::: 
........ . 
·,,:• .. 
. •:·,::;:: 
........ . 
}{:;~ 
::·: ~~; . : 
.-:·,::, .: 

}{< 
No Groundwater Encountered 

Bottom of Test Pit@ 8 Feet 

SAMPLE TYPE 
I]] -GRAB SAMPLE 

~ilGES B -3" O.D. Tl·IlN-WALLED HAND SAMPLER 

WATER LEVEL 
~-MEASURED 

Copyright (c) 2008, JGES, INC • SZ- ESTIMATED 

IGESRcp: BMJ 

Rig Type: Case DC-580L 
Backhoe 
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0 = C ·e ..s u ·e (1) ;.:J 0 C 

-~ " 1:! :-g :§ Cl (1) 
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~ " ;.:J ;;::; Cl 11. 
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TEST PIT NO: 

TP-15 
Sheet I of I 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • I 
10 20 30 40 50 60 70 80 90 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah Proiect Number 00300-043 

NORTHING 

LOCATION 
EASTING 

MATERIAL DESCRIPTION. 

ELEVATION 

TOPSOIL, Sandy Lean CLAY, mectmm stltt, slightly moist, dark 
brown 

· -CL - Sandy Lean CLAY, medium stuf, sltglilly moist, tan, pinholes -
observed, low plasticity fines 

\~-\SM - Silty.SAND, medium dense, slightly moist, tan-brown ~ .. •'•• . .. : .. 
-:: ;· ,:: 
::·::.·:-: .. : .. 
-:: ; · ~= 
.-:· ::.· :-: .. .. •' -:: ; . ,:: 
.-:· ::.· :.:· .. : •' -:: ;- ~= 
.-:· ::: :-:· ...... -:: ; · ~= 
.•:· ::: :-: .. .. •' -:: ; · ~= 
. •:·::::-: 
'• .. •' •:: ; · ~= 
::·::::-: 
'• .... •:: ; . ~= 
::·::::,: 
'• : ,• •:: ;- ~= 
.-:· :-:: :-,:-

No Groundwater Encountered · 

Bottom of Test Pit@ 8 Feet 

IGES Rep: BMJ 

Rig Type: Case DC-580L 
Backhoe 

-,;. 
0 

,;:;- = 0 

" ~ 
N >< 

·'E gJ -8 0 

'§ j§ ..s u ·;;; 
" ~ C: ..-l 

" ~ = "C :§ Cl " '3 ti c ·5 ~ C" "' Cl ::E ~ :::i ii: 

100.6 18.5 

TEST PIT NO: 

TP-16 
Sheet I of I 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • I 
10 20 30 40 50 60 70 80 90 
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··:· ·:·. ·:·· ·:· ·:·· :··:· ·:··:··. ......... ......... ......... . ....... . . ....... . . . . .... . . . . ..... . . . . .... . . . . .... . . . . .... . . . . .... . . . . . . . . . . ··-· ·-· ........ -··"····· .. ··-·· ......... . . . . . . . . . 
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. . . 
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?;===========:;-;::;:=::::=:::::::::::::;:::::======::::;-;::::::;::;~==========ir=====:: ::, SAMPLE TYPE NOTES: 
~ m- GRAB SAMPLE 

~ I (i Es B- 3" O.D. THIN-WALLED HAND SAMPLER 

u. WATER LEVEL 
0 ::!".-MEASURED 
§ Copyrighl(c)2008, IGES. INC. SZ- ESTIMATED 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah Proiect Number 00300-043 

LOCATION 
NORTMJNG EASTING ELEVATION 

Cl>'-< 
~~1------------------------~ 
!:::~ 
5tl MATERIAL DESCRIPTION 

•' 
1
,: ·'.>. TOPSOIL, Sandy Lean CLAY, medium stiff, sltghtly moist, dark 

;~•.\~.,;·• brown 

-CL >- Sandy Lean CLAY, medium stTir, sfigfilly moist, tan - -

·:,:. \ r SM - Silty SAND, medium dense, slightly moist, tan-brown 
...... 
'• : .. •:: r -:: 
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No Groundwater Encountered 

Bottom of Test Pit @ 9 Feet 
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TESTPITNO: 
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Moisture Content 
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Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 
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:::c SAMPLE TYPE ~ 

~ [j] -GRAB SAMPLE Plate i I (i Es B -3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
13 :!".-MEASURED 
§ Copyright (c)·2008, JGES, INC. SZ- ESTIMATED 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah Project Number 00300-043 

NORTIONG 

LOCATION 
EASTING 

MATERIAL DESCRIPTION 

ELEVATION 

~· -~ TOPSOIL, Sandy Lean CLAY, medium stitr; sltghtly mmst, dark 
;~·.:.).,;. brown 
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~CL '"" Sandy Lean CLAY, meoium stTff,sfiglilly moist, tan 
. . 96.1 18.6 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah Proiect Number 00300-043 

LOCATION 
NORTl·llNG EASTING ELEVATION 
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~ci MATERIAL DESCRIPTION 

TOPSOIL, Sandy Lean CLAY, medmm stitt; shghtly moist, dark 
brown, organics throughout 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah Proiect Number 00300-043 

NORTrnNG 

LOCATION 
EASTING 

MATERIAL DESCRIPTION 

ELEVATION 

TOPSOIL, Sandy Lean CLAY, mectmm stitt; shghtly moISt, dark 
brown, organics throughout 

~CL - Sandy Lean CLAY, medium stiff, slightly moist, tan, pinholes 
observed 

Inflitration Test Perfonned @ 2 feet - Inflitration rate 7.3 min/inch 
(8.3 inch/hr) 

\~-~:SM - Silty SAND, meclium dense, slightly moist, tan-brown -
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Inflitration Test Perfonned @ 5 feet - Inflitration rate 6.1 min/inch 
(9.8 inch/hr) 

No Groundwater Encountered 

Bottom of Test Pit@ 9 Feet 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah .Project Number 00300-043 

LOCATION 
NORTl·DNG · EASTING ELEVATION 

Of:: ~~I-----------------,-------~ 
!:::~ 
5tl MATERIAL DESCRIPTION 

,, 1,: .,, TOPSOIL, Sandy Le!!n CLAY., medium stm; shghtly motst, dark 
;~•.'._,;.;;, brown, pinholes observed, sand is fine-grained 

f-CL - Sandy Lean CLAY, medium stITf, slightly moist, tan, pfnholes · 
throughout, low plasticity fines 

··.\.;,1:f-SP - Poorly Graded SAND, loose, slightly moist, tan-brown, trace gravel -
:. -::,-::•.: mainly found in small lenses 

I~jl} 

No Groundwater Encountered 

Bottom of Test Pit@ 8 Feet 

IGES Rep: 

Rig Type: 
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IP c 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road · 
Spanish Fork, Utah Project Number 00300-043 

LOCATION 
NORTHING EASTING ELEVATION 
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Eid MATERIAL DESCRIPTION 

: TOPSOIL, Sandy Lean CLAY, medium stilt; sltghtly moist, dark 
brown, some pinholes observed 

-CL - Sandy Lean CLAY, medium stffi, silglilly moist, tan, pfnholes - · 
observed . · . 

IGESRcp: 

Rig Type: 
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Q = 0 s s " 0 0 u ·;;; 

~ " " 0 
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~ 0 

-CL ":- Lean CLAY, medium stiff, slightly moist, grayish green, some -
plasticity in fines .91.0 27.1 

·:,:. \ :::, SM ,... Silty SAND, medium dense to loose, slightly moist, tan-brown ;... 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah Project Number 00300-043 

NORTHING 

LOCATION 
EASTING 

MATERIAL DESCRIPTION 

ELEVATION 

IGESRcp: 

Rig Type: 

'.ft. 
Q c! 
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8 c:: 
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TEST PIT NO: 

TP-23 
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Geotechnical Investigation 
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fit . . . 
~~; 'c,M ,_ Silty GRAVEL with sand, medium dense, slightly moist, tan matrix, -
)c ~ < gravel ranges from ¼ to 4 inches in diameter but is mostly ½-inch 
,b ~ in diameter 

~ '-o ~ O. . 

~{:f '-sp ,_ Poorly Graded SAND, medium dense, slightly moist, tan · -

\i/ 
,~CL ~ s~dy "'"CLAY, =di= stiff, ru;ghuy mm,1, ~ - - - - - - ~ 
·:·'\/. SP Poorly Graded SAND, medium dense, slightly m01st, tan 

illii 
I~l!i! 

No Groundwater Encountered 

Bottom of Test Pit@ 8.5 Feet 

5.3 2.4 

. . .. :, .. :. .. : ... : .. .: .. : .. ~ .. ; .. :, .. ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·• .... . . . . . . . . . ......... . . . . . . . . . . . . . . . . . . 
··;··-=-~ ❖• ❖ • ~-- i· -~. ·t··~- .. . .... . . . ... . . . ... . . . ' .. . . . ... . . .... . . . ... . . . ... . . . ... . . . . . . . . . . . . . ··:··:· ··:·· ·:·. :· ·:· ·:. ·~••:· .. . . . . . . . ....... . . . . . . . . . . . . . . ....... . . . . . . . . . . . . . . ....... . . . . . . . .. ' .... 
. . ~ .. ; .. i .. ~-. ~-. ~- .; .. ; . ~:- .. . . . . . . .. ........ 

· I I I I 11 I . . . . . .. . . . . . .. . . . . . .. . . . . . . . . . ................ ·-·· ............ . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• • • * ••••• . . . . . . . . . . . . - ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. ,,. •. r· 1·1·, 1· ·1 · ❖-❖ •• 

·r-r·rr·r·r·r··r"T·· ......... ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. ·r · -r · r r. r. :· ·:. ·r. ·i· .. 
. . . . . . . . . . . . . . ·- .. . . . . . . . . . . ........ . . . . . .. . ............ .... , .. , ............. . ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' ..... . . . . . ' ... . . . . . ' ... . . . . . . . . . . . .. . . . . . . • . . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . . . . . . . . . . .. ,,. ...................... ,,. .. ,,. .. . . . . . . . . . . . . . . . . . . . . . . . . . ........ . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

·r ❖• ❖•nr1rr 
:::!:. 
?·'::============;-;:============::;-;::==============:;-;::::====:'.'. :::. SAMPLE TYPE NOTES: 
t: ID -GRAB SAMPLE i I (i Es B-3" O.D. TI-UN-WALLED HAND SAMPLER 

u.. WATER LEVEL 
0 ]!'.- MEASURED 
§ Copyright(c)2008, IGES, INC. SZ- ESTIMATED 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah · Pro'ect Number 00300-043 

NORTHING 

LOCATION 
EASTING 

MATERIAL DESCRIPTION 

ELEVATION 

TOPS IL, Sandy Lean CLAY, me mm dense, s 1ghtly moist, ark 
brown, pinholes observed 

Sandy Lean CLAY, medium stiff, slightly moist, tan-brown, pinholes 
observed 

Silty SAND with gravel, medium dense, slightly moist, tan-brown, 
gravel ranges from ¼ to 3 inches is diameter, sub-rounded clasts, 
sand is fine-grained 

Silty GRAVEL with sand, medium dense, slightly moist, tan matrix, 
gravel ranges from ¼ to 4 inches in diameter but is mostly ½-inch 

L~~n d~L!t medium stiff, slightly moist, grayish brown 
1 

No Groundwater Encountered 

Bottom of Test Pit@ 9 Feet 

SAMPLE TYPE 
m -GRAB SAMPLE 

l<iES 
B-3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
Y-MEASURED 

Copyright (c) 2008, IGES. INC . SZ-ESTIMATED 

IGESRcp: 

Rig Type: 

~ 0 

<;:;- c 
0 ~ 8 
;:;, 0 

-~ (.) 

2 
" a Cl 
c -~ 

0 

Cl ~ 

14.7 
95.8 18.9 

92.3 26.5 

BMJ 

Case DC-580L 
Backhoe 

0 
0 
N >( 

"' .g s :§ ..s '§ 
,.J ;:;, 

c :g :§ 
" ~ ::l gj O"' 

~ :J ii: 

26 11 

TEST PIT NO: 

TP-28 
Sheet I of I 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • I 
1020304050607080 90 

·: . 
·-. . . 

··:' .. :, .. : ... : .. ~- -~· -~· ·:. ·:"· . . .... . . . ... . 
0 • o • I • . . ... . . . ... . . . ... . . . ... . . . ... . . . . ,, .. . . ..... . . .. ......... 

··:··?··:··r·r·r·1··;·-r·· 

l~l!lll!l 
··=-•·:···:···:··:··:··:··:··:··· ..... ..... ..... . . . . . . . . . . . .... ..... . . . . . . . . . . ..... . . . . . . . . . . . . ..- ............. , .. , ............. . . . . . . . . . . ......... . . . . . . . . . ........ ........ . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... ··-· ............................ . ......... . . . . . . . . . . . . . . . . . . ......... ......... . . . . . . . . . ......... . . . . . . . . . 
- ·- ....... -· ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . • 
··r··=···: .. t•i••i••f··r·t·· 

li111l!ii 
··I·-r·rr·rr-r·r·-r·· ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

• • 0 • 0 • • I • 

: I: I: I:I :1:: 1::1: I :1: • 

. I. -•t• J• 1.1.;. I .. f .. 
. . ..... . ......... . . . . . . . . . ......... ......... . . . . . . . . . ......... ......... ......... 

··=-··=•• ❖•❖ •~--~··!··!··:··· . . . .... ..... . . . .... 
:--:. : : : : : ..... . . . . . ..... . . . . . ..... ..... . . . . . . 
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Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 North Mapleton Slant Road 
Spanish Fork, Utah ProjectN11mber 00300-043 

LOCATION 
NORTl·IlNG EASTING ELEVATION 

Cl!::: ~Cl'.lf------------------------~ 
:::~ sd MATERIAL DESCRIPTION 

.•' '.'·: -~ TOPSOIL, Silty SAND with gravel, medium dense, shghtly m01st, 
,~·.;i,,;• dark brown 
tr-~ SM - silty SAND wiih gravel,1ne01um dense," illglitly i-iioTs(brown:-gravel-
::· ::: :•: ranges from ¼ to I inch in diameter, sand is fine-grained 
'• : .. . 
•:: ; . i: 
.-:· ::: :-: .. : ,, 
•:: ; . i: 
::•::::-: .. .. .,.. 
-:: ;- i: 
.•:•::::-: 
'• : ,I' 

•:: ; . i: 
.•:· ::: :-: .. : .. -:: ; . ~= 
::•::::-: 
•, : I' 

•::r-:: 
:•·:•-.: 
•' .... .. .. ., 
•:: ;· ,:: 
.•:· ::: :-: 
'• : ,, 
•:: \" i: 
.-:· ::: :-: 
'• .... 
•::; · i: 
:• ·:• .. : .. •'•• 
'• : .. •::; .. :: 
;, ·:· .. : 
, ..... .. : ., •::;. ,:: 
:•·:•-.: 
•' .... 
'• .. ., •:: ; . ~= 
:•·:•,.: ..... , 
'• .... •:: ;· ~= 
:•·:·-.·. 
•' .... .. .. ., 
•:: ;· ~: 
;:· ::: :-: 
'• .. .,_ •::; · ~= 
;:· ::: :-: 
'• .. ., •:: ;- ~= 
,'•'.'J•.: 

Medium dense, slightly moist, tan, gravel ranges from ¼ to 2 inches 
in diameter 

Occasional thin lenses of Sandy Lean CLAY 

No Groundwater Encountered 

Bottom of Test Pit@ 9 Feet 

IGESRcp: BMJ 

Rig Type: Case DC-580L 
Backhoe 

~ 0 
Q. I 0 
0 N X 
s "' " ::, 

""" 0 0 .s "§ .s u ·;;; 
" a ;J .£' = 
~ i: ., 

""" 
0 Cl ., ·3 ·.;::: 

~ ·5 ~ CT' .s 
Cl ::8 ""' ;J ""' 

91.0 9.3 

TEST PIT NO: 

TP-29 
Shccl I of I 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Liniit Content Limit 

I • I 
to 20 30 40 50 60 70 80 90 

.. :. .. :, . ·=·. ,:, . : .. : .. ; .. ; .. :. .. ......... 
: : -: : : : : : : ......... . . . . . . . . . . . . . . . . .. ......... . . . . . . . . . ......... . . . . . . . . . ......... . . . . . .. . . . . . . . . . . . . 

··r. r· I ·1. 1·. 1··1. I·❖· . 
......... . . . . . . . . . 

··: ··:· ··:···:·· :· ·:··:· ·: ··:·· . ......... ......... ......... . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . .......... ........ ........ . . . . . . . . . . . . . . .. ................. ... ................ . ......... ......... 
~ii iii iii 
: . ·; ~ ; ~ ~ i . . . .. . . . . .. . . . . .. . . . . . . . . . . .................................. . ....... . ......... . . . . . . . . . . . . . . . . . . . . . . ... . . . . . ... . . . . . ... . . . . . ... . . . . . ... . . . .... . . . .... . . . ..... . . . . . .. 

··r·t·t·t· i••i··f ~·r ·t· · ......... . . . . . . . . . ......... . . . . . . . . ....... . 
l I I l l l l l l 

·-r·-r·rr·r·r·r··r·r· . ..... . . . . . . .. . ....... . ......... ......... ......... . . . . . . . . . ......... . . . . . . . . . 
··r · -r ·r r · r ·=··1· ·r ·-r· · 
. . . . . . .. . . . . . . .. . . . . . . .. . . . . . . .. . . . . ... . . .. ...................................... ......... . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... ......... . . . . . . . . . ......... ......... . . ..... . . . . . . . . . . ..................................... ......... . . . . . . . . . ......... ......... ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ ........ . . . . . . . . . 

.. ~. ·:·. ,: .. ·:·. ~-. ~. ·:. -~ .. : ... ......... . . . . . . . . . ......... . . . . . . . . . ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 

?'::============::;-;:::::===========:;--;::::::============:::::;-;:::::====:::: :::, SAMPLE TYPE NOTES: 
t: Ill " GRAB SAMPLE Plate 
~ ~-llA l<iES B-3"0.D.THIN-WALLEDHANDSAMPLER 

_ '~ WATER LEVEL 
0 ~- MEASURED 
§ Copyright (c) 2008, IGES, INC. SZ- ESTIMATED 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

uses TYPICAL 
J 

MAJOR DIVISIONS SYMBOL DESCRIPTIONS LOG KEY SYMBOLS 
r:'I WELL-GRADED GRAVELS, GRAVEL-SAND 

B CLEAN GRAVELS r~ GW 
GRAVELS 

MIXTURES WITH LlntE OR NO FINES TEST-PIT 
-$-BORING WITHLlffiE ., POORLY-GRADED GRAVELS, GRAVEL-SAND SAMPLE LOCATION SAMPLE LOCATION 

(More then half or OR NO FINES '; GP MIXTURES WITH Lime OR NO FINES 
coersefractlon 
lslergerthen SILTY GRAVELS, GRAVEL-SILT-SAND 

COARSE 
tha#4sleve) GRAVELS GM MIXTURES 

GRAINED WITH OVER sz SOILS 12% FINES 
GC 

CLAYEY GRAVELS, GRAVEL-SANO-CLAY :I'. WATER LEVEL WATER LEVEL 
MIXTURES - (level after complellon) - (level where first encountered) - -

(Morelhenhelf 
ofmetariel WELL-GRADED SANDS,•SAND-ORAVEL 

lslargerlhan CLEAN SANDS SW 
lhe #200 sieve) WITHL!ffiE MIXTURES WITH Lime OR NO FINES 

SANDS OR NO FINES ::-·. POORLY-GRADED SANDS, SANO-GRAVEL 
CEMENTATION 

...... SP MIXTURES WITH LlffiE OR NO FINES .DESCRIPTION DESCRIPTION 
(More then half of .:.:: 

coeraefrectlon .. SILTY SANDS, SAND-GRAVEL-SILT WEAKELY CRUMBLES OR BREAKS WITH HANDLING OR SLIGHT FINGER PRESSURE 
ls smeller than ,. SM MIXTURES 

the#4sleve) SANDSWITH ., 
MODERATELY CRUMBLES OR BREAKS WITH CONSIDERABLE FINGER PRESSURE 

OVER 12% FINES CLAYEY SANDS 
SC STRONGLY WILL NOT CRUMBLE OR BREAK WITH FINGER PRESSURE 

SANO-GRAVEL-CLAY MIXTURES 

INORGANIC SILTS & VERY FINE SANDS, OTHER TESTS KEY 
ML SILTY OR CLAYEY FINE SANDS, 

CLAYi::v Cl[TS WITH ~Llr:liHT PLASTICITY C CONSOLIDATION SA SIEVE ANALYSIS 
SILTS AND CLAYS INORGANIC CLAYS OF LOW TO MED\OM AL ATTERBERG LIMITS DS DIRECT SHEAR 

CL PLASTICITY, GRAVELLY CLAYS, UC UNCONFINED COMPRESSION T TRIAXIAL 
(Liquid limit less then 50) SANDY CLAYS, SILTY CLAYS, LEAN CLAYS s SOLUBILITY R RESISTIVITY FINE 

~ GRAINED OL 
ORGANIC SILTS & ORGANIC SILTY CLAYS 0 ORGANIC CONTENT RV R-VALUE 

SOILS - OF LOW PLASTICITY CBR CALIFORNIA BEARING RATIO SU SOLUBLE SULFATES 

(More then half INORGANIC SILTS, MICACEOUS OR COMF MOISTURE/DENSITY RELATIONSHIP PM PERMEABILITY 

of material 
MH DIATOMACEOUS FINE SAND OR SILT Cl CALIFORNIA IMPACT -200 % FINER THAN #200 

Is smaller than COL COLLAPSE POTENTIAL Gs SPECIFIC GRAVITY 

Iha #200 sieve) 
SILTS AND CLAYS INORGANIC CLAYS OF HIGH PLASTICITY, ss SHRINK SWELL SL SWELL LOAD 

CH FAT CLAYS 
(Liquid limit greater then 50) ,.,, 

ORGANIC CLAYS & ORGANIC SILTS :fz, OH ?.z OF MEDIUM-TO-HIGH PLASTICITY 
MODIFIERS ... PEAT, HUMUS, SWAMP SOILS DESCRIPTION % HIGHLY ORGANIC SOILS ~ :!! PT WITH HIGH ORGANIC CONTENTS 

lll£ TRACE <5 

SOME _6-12 

WITH >12 

MOISTURE CONTENT 
DESCRIPTION FIELD TEST GENERAL NOTES 

DRY ABSENCE OF MOISTURE, DUSTY, DRY TO THE TOUCH 
1. Lines separating strata on Iha logs represent approximate boundertes only. 

Actual transitions may ba gradual. 

MOIST DAMP BUT NO VISIBLE WATER 2. No warranty Is provided as to the conUnulty of sell conditions between 

WET VISIBLE FREE WATER, USUALLY SOIL BELOW WATER TABLE Individual sample locallons. 

STRATIFICATION 3. Logs represent general soil condlUons observed al the point of exploration 

DESCRIPTlm THICKNESS DESCRIPTION THICKNESS on Iha date Indicated. 

SEAM 1/16-1/2' OCCASIONAL ONE OR LESS PER FOOT OF THICKNESS 4. In general, Unified Soll Classlficatlon designations presented on the logs 

LAYER 1/2-12' FREQUENT MORE THAN ONE PER FOOT OF THICKNESS 
were evaluated by visual methods only. Therefore, actual designations (based 

on laboratorv tests) mav varv. 

APPARENT/ RELATIVE DENSITY - COARSE-GRAINED SOIL 

APPARENT SPT MODIFIED CA. CALIFORNIA RELATIVE 
FIELD TEST DENSITY (blows/ft) ~t1~~T,~ ~t1~kiTI~ DE~o/~/TY 

VERY LOOSE <4 <4 <5 0-15 EASILY PENETRATED WITH 1/2-INCH REINFORCING ROD PUSHED BY HAND 

LOOSE 4-10 5-12 5-15 15-35 DIFFICULT TO PENETRATE WITH 1/2-INCH REINFORCING ROD PUSHED BY HAND 

MEDIUM DENSE 10-30 12-35 15-40 35-65 EASILY PENETRATED A FOOT WITH 1/2-INCH REINFORCING ROD DRIVEN WITH 5-LB HAMMER 

DENSE 30-50 35-60 40-70 65-85 DIFFICUL TTO PENETRATED A FOOT WITH 1/2-INCH REINFORCING ROD DRIVEN WITH 5-LB HAMMER 

VERY DENSE >50 >BO >70 85-100 PENETRATED ONLY A FEW INCHES WITH 1/2-INCH REINFORCING ROD DRIVEN WITH 5-LB HAMMER 

CONSISTENCY - TORVANE POCKET 
FINE-GRAINED SOIL PENETROMETER FIELD TEST 

SPT UNTRAINED UNCONFINED 
CONSISTENCY (blows/ft) STR~~~~(tsO ~.P~l1,JlGl¥lr!~ 

VERY SOFT <2 <0.125 <0.25 
EASILY PENETRATED SEVERAL INCHES BY THUMB. EXUDES BETWEEN THUMB AND 
FINGERS WHEN SQUEEZED BY HAND. 

SOFT 2-4 0.125-0.25 0.25-0.5 EASILY PENETRATED ONE INCH BY THUMB. MOLDED BY LIGHT FINGER PRESSURE. 

MEQIUM STIFF 4-8 0.25-0.5 0.5-1.0 PENETRATED OVER 1/2 INCH BY THUMB WITH MODERATE EFFORT. MOLDED BY STRONG 
FINGER PRESSURE. 

STIFF 8-15 0,5-1.0 1.0-2.0 INDENTED ABOUT 1/2 INCH BY THUMB BUT PENETRATED ONLY WITH GREAT EFFORT. 

VERY STIFF 15-30 1.0-2.0 2.0-4.0 READILY INDENTED BY THUMBNAIL. 

HARD >30 >2.0 >4.0 INDENTED WITH DIFFICULTY BY THUMBNAIL. 

\l,IGES 
Plate 

Key to Soil Symbols and Terminology A-32 
Copyright 2008, IGBS, Inc. Project Number .00300-043 
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/ Cl.l 
20 <G V .....i 
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~®/ 
10 

Alf.)~ 

[!:,. V 
CL-ML Ill/ @ 8 

0 
0 20 40 60 80 100 

LIQUID LIMIT(%) 

Sample Location Depth LL PL PI 
Classification (ft) (%) (%) (%) 

• TP-2 4.0 30 19 11 Sandy Lean CLAY (CL) 

Ill TP-3 1.0 24 19 5 Silty CLAY with sand {CL-ML) 
... TP-4 5.0 34 19 15 Lean CLAY (CL) 

* TP-10 3.0 27 17 to·- Sandy Lean CLAY (CL) 

0 TP-17 1.0 31 20 11 Sandy Lean CLAY {CL) 
,Qr TP .. 18 0.5 29 17 12 Sandy Lean CLAY (CL) 

0 TP-19 · 4.0 27 16 11. Sandy Lean CLAY (CL) 
I:!,, TP-21 1.0 27 18 9 Sandy Lean CLAY (CL) ® TP-25 3.0 33 21 12 Lean CLAY (CL) 

EB TP-28 2.5 26 15 11 Sandy Lean CLAY (CL) 

ATTERBERG LIMITS' RESULTS 

~ICES 
Geotechnical Investigation Plate Proposed Northeast Bench Subdivision 
400 North Ma1lleton Slant Road 
Spanish Fork, tah B-1 
Project Number: 00300-043 
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U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 

6 4 3 2 ..s l 3/4 1/23/8 3 6 gl0 1416 20 30 40 50 60 100 140200 

100 I \' 1: I I I I I I I 
,i ., 

95 

-. 90 \ 1: ~ 
\! ' 85 

~ 80 \ ' 

!\ \ 
75 "\ \ 
70 

~ . 

\ \ 
E- 65 
::c: I: ' : \' g 60 

~ 
, 

1: 
::,.. 55 
i:o ! 50 

e: 45 
a:i \: -
~ 40 

~ w 
i:,.. 35 

! I'\ 
' 30 1" : 

25 1~ 

20 
i-., 

: ~\ . 
15 ... 

\ 
. 

i: 
10 

~ 
5 -......~ ~ 
0 

100 10 I 0.1 0.01 0.001 

GRAIN SIZE (mm) 

COBBLES I GRAVEL SAND I SILT OR CLAY 
I coarse fine coarse medium fine I 

Sample Location Depth ·. Classification LL PL PI Cc Cu 

• TP-7 4.0 Silty SAND (SM) 

IZI TP-23 4.0 Poorly Graded GRAVEL with sand (GP) 2.36 51.43 

Sample Loctaion Depth. Dl00 D60 D30 D10 %Gravel %Sand %Silt I %Clay 

• TP-7 4.0 4.75 0.112 0.0 59.7 40.3 

IZI TP-23 4.0 38.1 10.442 2.239 0.203 62.0 35.2 2.8 

GRAIN SIZE DISTRIBUTION 
---- IGES 
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EFFECTIVE CONSOLIDATION STRESS (psf) 

~ Sample Location Depth 
Si (ft) 

Classification 'Y.t MC Inundation Swell ollaps 
(pcf) (%) Load (psf) (%) (%) 

15• TP-1 
0 

~ IJI TP-4 
0 

3.0 
1.0 

Sandy SILT (ML) 84 24 1600 0.00 0.51 

Sandy Lean CLAY (CL) 108 19 1600 0.00 0.25 

~ .. TP-6 3.0 Silty SAND (SM) 98 13 1600 0.00 0.89 
0 

TP-19 ~* 
0 

. 2.0 Sandy Lean CLAY (CL) 98 17 1600 0.00 0.45 

~0 TP-24 
0 

3.0 Lean CLAY (CL) 88 28 1600 0.00 0.26 
0 

"' "' 
1-D SWELL/COLLAPSE TEST 
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EFFECTIVE CONSOLIDATION STRESS (pst) 

Classification 'Y.i MC C' C' OCR 
(pct) (%) C r 

Sandy Lean CLAY (CL) 98 26 0.130 0.020 8.0 

Sandy Lean CLAY (CL) 102 18 0.120 0.010 8.0. 

Sandy SILT (ML) 96 16 0.130 0.010 5.0 

Lean CLAY (CL) 87 26 0.130 0.020 7.0 

Sandy Lean CLAY (CL) 101 19 0.130 0.010 8.0 

1-D CONSOLIDATION TEST 
~ 
0 
0 

..-l 
0 IGES 
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NORMAL STRESS (psf) 

Sample Location Depth Classification % MC C cj, 
00 (ft) (pcf) (%) (psf) (<:leg) 
0 ;::: in. TP-14 2.5 
I-< 
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en 

TP-28 6.0 
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0:: 
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Silty SAND (SM) 105 11 222 
Lean CLAY (CL) 92 27 264 

DIRECT SHEAR TEST 
Geotechnical Investigation 
Proposed Northeast Bench Subdivision 
400 ~orth Mapleton Slant Road 
Spamsh Fork, Utah -
Project Number: 00300-043 
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AXIAL STRAIN(%) 

*SHEAR STRESS is equal to one half of the DEVIATOR STRESS 

· Sample Locat_ion Depth Classification · 'Y.t MC Max. Shear 
(ft) (pct) (%) Stress (psf) 

f t-•-+-T_P_-_17_-~--1_4._0-+-______ S_il~ty_S_A_N_D_(~S_M)~-----+--9_0--+_2_4 ____ 2_90_--+---1 
~ IJl TP-22 3.5 Lean CLAY (CL) 91 27- 638 
C::,f-l------+--+------------'---'--------+----+----+------+-----i 
fa _. TP-29 4.0 Silty SAND with gravel (SM) 91 9 150 
Qt--+-----+----+----------:...-----=~-~--'-------t----+---+------+-----1 
.:: c::,f-l------+--+--------------------t----+----+------+-----1 

!t---'------~-~----------.-------~-~-~---~-----1 

13 UNCONFINED COMPRESSION TES 
0 

~ w-:. _ 1 GE 5 . Geotechnical Investigation 
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***Shear stress is equal to 1/2 of the deviator stress 
AXIAL STRAIN(%) 

-

'Yct 
Maximum 

Sample Location Depth Classification MC Shear 
(ft) (pct) (%) Stress (psf) 

• TP-12 3.0 Silty SAND (SM) 90 i5 936 

Ill TP-25 . 5.5 Lean CLAY (CL) 97 23 1803 
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UU TRIAXIAL TEST 
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Source of Material TP-21 0.5 ft. 

Material Description Sandy Lean CLAY(CL} 

Test Method ASTM D698 Method B 
' 
\ ATTERBERG Percent 

" LIMITS Passing _· _·_. _ ' ... LL PL _:fL #4 
Sieve '' 

\ 
\ ... 

\ 

' ... Percent 
\ 

Passing " 
' #200 --

' , .... , . ' Sieve " - " .... 
' ' ' 

' ' " 
'' .... ·-" 

' ... .... 
' 

' ... 
, ..... .... 

' 
" 

'-

'- ... 
'- "-
~ -
~ -" .... 

~ 

20 30 40 

WATER CONTENT(%) 

V 
........ 

/ 
.,,,,..-

_,) 
,..... 

V 
V 

/ ,...,. 
~ 

V 
,,/ 

~ 
V 

/ 
,)' _,, 

0.20 0.30 0.40 0.5 

PENETRATION (in) 

0 

TEST RESULTS 

Maximum 108.8 (pct) 
Dry Density 

Optimum 
Water 

Content 

Percent 
·•Rock 

Corrected 
Maximum 

Dry 
Density 

Corrected 
Optimum 

Water 
Content 

16.5 (%) 

__ (%) 

.. (pct) --

(%) ---

Curves of 100% 
Saturation for 

Specific Gravity 
Equal to: 

2.60, 2.70, 2.80 

Dry 

Density 108.8 (pct) 

Relative 
100 

Compaction 
(%) 

Surcharge 50 (psf) 

% Standard 
5.00 

CBR 

Swell 0.98 (%) 

COMPACTION AND CBR TEST 

IGES 
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Sandl'. Lean CLAY {CL} Material Description 
\ 

Source of Material TP-28 2.0 ft. 

.. 
\ Test Method ASTM D698 Method B \ 

' . ATTERBERG Percent ' 
\ " LIMITS Passing __ . LL PL _TI_ #4 

Sieve ... 
\ 

' \ 

' 
\ Percent 

,. . . Passing 
\ 

#200 --\ ... - \ 

Sieve . 
\ , . 

\ .. 
\ . 

I\. 
\. , .... 
" ' \. ... -' 

.... 
"-

' 
' " ... 

. -
\. .... 

' 

' 
"-- -- , 
~ " 

10 20 30 40 

WATER CONTENT(%) 

J ...... , 

...... ...... 
l,..-A V 

v V 
/ 

.JV 
/ 

/ v 
~ V 

~ 
l.9" .... 

l,_..A V 

0.10 0.20 0.30 0.40 0.5 

PENETRATION (in) 

TEST RESULTS 

Maximum 112.5 (pct) 
Dry Density 

Optimum 
15.8 (%) Water 

Content 

Percent (%) 
Rock 

Corrected 
Maximum 

(pct) . Dry 
Density 

· Corrected 

0 

Optimum (%) Water 
Content 

Curves of 100% 
Saturation for 

Specific Gravity 
Equal to: 

2.60, 2. 70, 2.80 

Dry 
Density 112.5 (pct) 

Relative 
100 

Compaction (%) 

Surcharge 50 (pst) 

% Standard 
3.70 

CBR 

Swell 0.11 (%) 

I ~--------------------------------------! 
!::: 
..J 

""' en 
COMPACTION AND CBR TEST 

§ 1 GE 5 Geotechnical Investigation 
ti Proposed Northeast Bench Subdivision 

8
~ 400 North Mapleton Slant Road 

Spanish Fork, Utah 

Plate 

B-Sb 
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4 97.5 26.3 ! 

TP-4 t--1--+_10_7_.8-+-1_9_.1-+---+---+---+--+---il--t 
5 14.9 34 H 

TP-5 2 101.6 18.2 I 
TP-6 t--1--+-----+--13_._1 +--+--+--+--+---,· 1--i 

3 97.6 13.4 J. 
TP-7 4 14.6 0 59.7 40.3 
TP-8 2.5 95.9 16.3 
TP-9 2 11.1 j 
TP-

10 
_3 ____ 18_.3 ________ 2_1 __ H-

1 4.8 
TP-11 6 . 29 

TP-12 -
2
----

9
-·
6
-----+---+----1---<-< 3 89.6 14.5 

TP-14 2.5 104.7 11.3 
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TP-16 · 2 100.6 18.5 
TP-

17 
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0.5 
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TP-26 1 10.1 
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2 14.7 
TP-28 2.5 95.8 18.9 26 

l--6:--_-+-9,-,2""".3,-+--,-26,....._5~-,-+-,-+-,-+--+----,---1 

TP-29 -
0
·-
5
-----------------1 4 91 9.3 
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SUMMARY OF GEOLOGIC HAZARDS 

Northeast Bench Subdivision, Spanish Fork, Utah Project Number 00300-043 

Hazard 
Hazard Rating* 

Further Study Recommended** 

Not Assessed Probable Possible Unlikely 

Earthquake 

Ground Shaking X 

Surface Faulting ·x 

Tectonic Subsidence X 

Liquefaction X X 

Slope Stability X 

Flooding (Including Seiche) · X 

Slope Failure 

Rock Fall X 

Landslide X 

Debris Flow X 

Avalanche X 

Problem Soils 

Collapsible X 

Soluble X 

Expansive X 

Organic :x 
.. 

Piping X 

Non-Engineered Fill X 

Erosion X 

Active Sand Dune X 

Mine Subsidence X 

Shallow Bedrock X 

Shallow Groundwater X 

Flooding 

Streams X 

Alluvial Fans X 

Lakes X 

Dam Failure X 

Canals/Ditches X 

Radon X 
* Hazard Rntmg : 
Not assessed - report docs not consider this hazard and no inference is made as to the presence or absence of the hazard at the site 

Probable ·-Evidence is strong that the hazard exists and mitigation measures should be taken 

See Geotechnical Report 

See Geotechnical Report 

... . 

See Geotechnical Report 

See Geotechnical Report 

See Geotechnical Report 

Possible - hazard may exist, but the evidence is equivocal, based only on thcorclical studies, or was not observed and furthcs study is necessary as noted 

UnlikQly - no evidence was found to indicate that the hazard is present, hazard not known or suspected to be present 

Purthcr Study: 
E • gcotcchnicaVcnginccring, H • hydrologic, A• Avalanche, G • Addilionnl detailed geologic hazard study out oflhc scope oflhis study 

Plate 
C-2 


