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1.0  INTRODUCTION/SCOPE 
This  report  presents  geotechnical  recommendations  for  the  Ehrenberg  Port  of  Entry  project.  
The  project  is  located  on  Interstate  10  in  La  Paz  County  approximately  3 miles  East  of  the 
Arizona/California border in the Yuma District.   
 
The proposed construction consists of a two‐story inspection building, truck scale, water storage 
tanks,  earth  retaining walls,  and  approximately  22,000  SY  of  PCCP.    The  new  construction  is 
situated on a hill overlooking the existing port of entry facilities. 
 
A  large  earthmoving  operation  will  be  the  key  component  in  the  project’s  long‐term 
performance.   The native deposits will be difficult  to  test  for  in‐place density due  to  the high 
percentage of coarse gravel particles.  A method specification to assure adequate compaction of 
native site soils has been developed as part of this report. 

2.0  REGIONAL SETTING 

2.1.  Physiographic and Geologic Setting 
The project site  is  located on a deep alluvial  fan  (QTa) where deposits  from  the nearby Dome 
Rock Mountains have been transported via washes toward the Colorado River.  The alluvial fan 
is  reported by Tosdal  (1989)  to date  from  the middle Pleistocene  to  Latest Pliocene geologic 
period.   Tosdal  (1989)  reports  that  the “Alluvial  fan deposits consist of angular, poorly sorted 
gravel and sand derived from local mountains”.  The geologic map below from the US Geologic 
Service details the geologic unit at the proposed construction: 
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The  alluvial  deposits  originate  from  the  nearby  Dome  Rock  Mountains.    The  Dome  Rock 
Mountains  are  described  by  Tosdal  (1989):  “Volcanic  rocks  of  the Dome  Rock  sequence  are 
composed of Rhyolitic to Dacitic deposits, commonly referred to as Quartz Prophyry.  They are 
foliated and metamorphosed to Green Schist and Lower Amphibolite Facies.” 
 
The  geotechnical  investigation  confirms  the  geologic mapping  descriptions  by  Tosdal  (1989).  
The project native soils consist of angular gravel and sand composed of Schist and Amphibolite.   

2.2.  Seismicity 
AASHTO  (2010)  requires a  seismic analysis based on earthquake ground motions  that have a 
seven percent probability of exceedance  in 75  years  (Approximate 1000‐Year Return Period).  
Based on the Site Class Definitions in Table 3.10.3.1‐1 of AASHTO (2010), the project location is 
considered Site Class D.   Using  the program “Seismic Design Parameters” version 2.01  (USGS, 
2008), the following parameters were derived: 
 

• Horizontal Peak Ground Acceleration Coefficient (PGA) = 0.099g 
• Horizontal  Response  Spectral  Acceleration  Coefficient  at  0.2‐sec  return  period  (SS)  = 

0.224g. 
• Horizontal  Response  Spectral  Acceleration  Coefficient  at  1.0‐sec  return  period  (S1)  = 

0.136g. 
 
The Horizontal Peak Ground Acceleration Coefficient modified by the short period site factor = 
As = 0.158g, the Horizontal Response Spectral Acceleration Coefficient at 0.2‐sec return period 
modified  by  the  short  term  site  factor  =  SDS  =  0.358g,  and  the Horizontal  Response  Spectral 
Acceleration Coefficient at 1.0‐sec  return period modified by  the  long  term site  factor = SD1 = 
0.308g.  Since SD1 is greater than 0.25 but less than 0.40, the site is classified as Seismic Hazard 
Zone III.  The site requires an analysis for liquefaction.  The groundwater table is deeper than 50 
feet  below  the  existing  ground  surface  including  considerations  for  seasonal,  historic  and 
possible future rises  in groundwater elevation.   The project foundations are not susceptible to 
liquefaction. 

3.0  GEOTECHNICAL INVESTIGATION 

3.1.  Field Investigation 
The 2014 field investigation consisted of 5 test pits, 6 borings for the inspection building, and 4 
borings for the earth retaining walls..   The  layout  is  included  in Appendix A.   More specifically, 
the investigation consisted of the following: 
 

•  Five  (5)  test  pits  were  excavated  along  the  proposed  alignment  to  determine 
pavement  subgrade  support  values,  corrosion  potential,  and  excavation 
characteristics.  Test pits were excavated to 5.0 feet..  The materials encountered were 
logged by ADOT extensions of staff hired through the Engineering Consultant Section.  
Bulk  samples were obtained and  field moisture was measured at  selected  locations.  
The  test  pit  (subgrade)  logs  are  presented  in  Appendix  A,  and  present  material 
descriptions based on field classifications. 
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•  Six  (6)  boreholes were  drilled  to  a  depth  of  20  feet  below  existing  ground  surface 
elevation  to  define  the  subsurface  properties  at  the  proposed  inspection  station 
building.   Bore holes were  logged by consultant extension of staff, AECOM.   The  logs 
are included as part of Appendix A. 

 
•  Four (4) drill borings were drilled to a depth of 15 feet below existing ground surface 

to define the subsurface properties at the proposed earth retaining walls. Bore holes 
were logged by consultant extension of staff, AECOM.  The logs are included as part of 
Appendix A 

3.2.  Laboratory Investigation 
Soil  and  rock  samples  obtained  from  the  test  pits  were  transported  to  AMRL  accredited 
laboratories.  
 
Select samples were tested in general conformance with the procedures listed in Table 1. 
 
Table 1:  Test Methods Applied to Representative Soil and Rock Samples 

Geotechnical Test  Test Procedure 
Sieve (Grain Size) Analysis  ARIZ 201c 
Atterberg Limits (Plasticity)  AASHTO T 89 and T 90 
R‐Value (Subgrade Support)  AASHTO T 190 
Moisture Content of Soils  AASHTO T265 

Maximum Density and Optimum Moisture of Soils  ARIZ 225a 
pH and Minimum Resistivity of Soils  ARIZ 236b 

Sulfate and Chloride in Soils  ARIZ 736a and 733a 
 
A summary of all laboratory test results is presented in Appendix A. 

4.0  SITE CONDITIONS 

4.1.  Topographic and Surface Conditions 
The  location of the  inspection building, truck scales, and water storage tanks  is  located on the 
hill south and overlooking the existing inspection station building.  Elevation difference between 
the  proposed  new  buildings  and  the  existing  building  is  approximately  10‐15  feet.    A  earth 
retaining wall  is planned on  the North edge of  the project  to provide pavement  support and 
stabilization of the slope.  The terrain at the proposed building site has deeply incised erosional 
channels as shown in the photos below: 
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The  photo  above  is  located  near  one  of  the  Inspection  Building  boring  locations.   Note  the 
erosional channel present at the site of the building. 
 
 
 
 
The photo below is located South of the proposed building site looking toward the existing Port 
of Entry facilities.  A large erosional channel bisects the proposed building pad. 
 

 



Geotechnical Report    Page 5
Ehrenberg Port of Entry 
010 LA 003 H6161 01C    July 22, 2014 
 

 
 

 
 

 
 

4.2.  Subsurface Conditions 

4.2.1.  Test Pit Locations (Roadway) 
All test pits excavated to determine subgrade support information were excavated to a depth of 
five  feet below ground  surface.   Native  site  soils consisted of  silty  sands, gravels and cobbles 
with no to low plasticity.   Detailed descriptions and test results for materials obtained from the 
test pits are presented in Appendix A.   
. 

 4.2.2.  Borings (Structure) 
Six (6) borings were advanced to a depth of 20 feet below ground surface elevation in order to 
obtain  soil  properties  for  design  of  the  Inspection  Building  and  associated  structural 
foundations.   
 
Four (4) borings were advanced to a depth of 15 feet below ground surface elevation in order to 
obtain soil properties for design of the earth retaining was required by the elevation difference 
between the existing inspection station and the proposed inspection station. 
 
General  descriptions  of  the materials  encountered  are  as  follows  (from  AECOM,  2014),(see 
Appendix A). 
 
All drill borings encountered soils of similar physical properties.   No  fill or man‐made deposits 
were encountered.   Drainage channels have been carved by erosional water flows through the 
native site soils. 
 
Detailed boring logs, soil and rock descriptions, and test results for materials obtained from the 
borings are presented in Appendix A. 

4.2.3.  Groundwater 
Groundwater  was  not  encountered  in  any  of  the  test  pits  or  drill  borings.  The  Arizona 
Department  of  Water  Resources  well  registry  shows  well  number  628104,  which  was 
constructed prior to 1982, at the Ehrenberg Port of Entry.  This well has a reported groundwater 
elevation of 197 feet below ground surface.  A second well located at the Ehrenberg Rest Area 
with well number 628121, constructed  in 1968, has a  reported groundwater elevation of 313 
feet below ground surface.  

5.0  ROADWAY RECOMMENDATIONS 

5.1.  Pavement Design Information 
The native project  site  soils are  consistent  in physical properties  testing.   TP1  recorded an R‐
Value of 62. TP3 recorded an R‐Value of 66.  These values are consistent with all of the projects’ 
native  soils.    The  project  native  soils  do  not  have  swelling  potential.    Native  soils,  when 
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compacted  per  the  method  specification  included  in  Appendix  C,  will  provide  excellent 
pavement support. 

5.2.  Roadway Excavation and Embankments 
Native soils will be difficult to test for in‐place density due to a high percentage of coarse gravels 
and cobbles. A method specification utilizing vibratory compaction equipment should be utilized 
to assure adequate compaction.  A method specification is included in Appendix C and should be 
utilized to assure compaction of all project soils.  

5.3.  Slopes and Earthwork Factors 
Recommendations  for maximum  slope  ratios and earthwork  factors are presented  in Table 3.  
The ground compaction factor should be applied to embankment areas outside the limits of the 
existing pavement  section.   Benching  into existing embankments with existing  slopes  steeper 
than  5:1  should  be  performed  in  accordance  with  Section  203‐10.03  (A)  of  the  Standard 
Specifications (ADOT, 2008).  
 
Table 3:  Slopes and Earthwork Factors 

Station 
Ground 

Compaction 
(feet) 

Shrink/Swell 
Factor  Maximum Slope Ratio 

Entire Project  0.10  5% Shrink 
Permanent cut and fill slopes 

shall be constructed no 
steeper than 2:1 (H:V) 

 

5.4.  Pipe Design Information 
Material  obtained  from  three  of  the  roadway  test  pits  were  tested  for  pH  and  Minimum 
Resistivity with the following results. 
 
Table 4:  Soil pH and Minimum Resistivity Results 

TEST HOLE  STA  DEPTH 
(feet)  pH  Minimum Resistivity 

(ohm‐cm) 
1  12+00  0.0 ‐ 5.0  8.1  670 
2  18+50  0.0 ‐ 5.0  8.2  1,010 
5  40+00  0.0 ‐5.0  8.4  1,010 

5.5.  Water Requirements 
Approximately 65 gallons of water per cubic yard may be estimated for compaction of base and 
subgrade  materials.    This  is  considerably  higher  than  the  amount  calculated  based  on  the 
difference  between  in‐situ  and  optimum  compaction  moisture  content  and  includes  a 
conservative overrun  for  losses due  to seepage, evaporation,  inadequate mixing, spillage, etc.  
Precipitation before and/or during construction may also reduce the required amount of water 
significantly. 
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5.6.  Borrow Information 
No borrow is anticipated for this project.   

5.7.  Aggregate Availability, Weight and Hauls 
No source of aggregate material will be designated.  A Materials Pavement Design Report will be 
prepared  under  separate  cover  for  this  project  that  contains  estimated  haul  distances,  unit 
weights and  asphalt  content  for asphaltic  concrete materials  that  can be used  for estimating 
purposes. 

6.0  STRUCTURE RECOMMENDATIONS 

6.1.  General 
The  location  of  the  proposed  inspection  building,  truck  scales  and  water  storage  tanks  is 
situated on a hill overlooking  the existing Port of Entry buildings.   The native  soils are deeply 
incised  by  erosional  channels.   Native  soils  contain  a  high  percentage  of  coarse  gravels  and 
occasional cobbles making them difficult to test for in‐place density.   A method specification  is 
included in Appendix C and should be utilized to determine acceptability of compaction effort. 
 
To provide a uniform foundation for the proposed inspection building and associated structures, 
the  top  three  feet  of  the  building  pads  should  be  composed  of  engineered  fill  compacted 
meeting the requirements of the Method Specification included in Appendix C.   
 
The foundations for the truck scales are planned to be constructed a minimum of 5 feet below 
existing  site  grades.    Native  soils  below  the  truck  scale  foundations  should  be  moisture 
conditioned and compacted prior to placement of formwork for footings. 
 
All  foundation  elements  should  be moisture  conditioned,  compacted  and  inspected  by  the 
Geotechnical Engineer of Record prior to placement of formwork.     

6.2.  Structural Excavation 
Spread  footings  shall  be  founded  on  compacted  native  soils.    All  footings  shall  be moisture 
conditioned,  compacted  and  inspected  by  the  Geotechnical  Engineer  of  Record  prior  to 
placement of forms. 
 
All excavations  should be performed per  the  latest OSHA  standards  for excavation.   Site  soils 
should be classified as Type C as outlined in the OSHA specifications. 

 

 
 



Geotechnical Report    Page 8
Ehrenberg Port of Entry 
010 LA 003 H6161 01C    July 22, 2014 
 

 
 

 
 

 

6.3.  Material Properties 
The following properties were used for analysis of spread footings foundations. 
 
Table 6:  Recommended Native Soil Properties 

Layer 
Name  Depth  Unit Weight 

(pcf) 
Friction 
Angle 

Cohesion 
(psf) 

Native Soils  0 – 20 feet 
below footing  125  38  0 

  

6.4  Foundation Analysis 
The project foundation design is based on ADOT’s Geotechnical Report No. 04‐29 dated August 
31,  2004.    The  design  recommendations  contained  in  that  report  have  been  reviewed  and 
confirmed for the foundation design included in the project plans developed by Jacobs and GLA.  
Over‐excavation  and  recompaction  of  the  top  three  feet  of  the  building  pads  is  required  to 
assure uniformity of support for the building slabs and foundations.  All footing excavations shall 
be moisture  conditioned,  compacted  and  inspected  by  the Geotechnical  Engineer  of  Record 
prior to placement of forms.   

7.0  BORING AND TEST PIT LOG LIMITATIONS 
 
1.  General soil and rock (where encountered) strata descriptions and indicated boundaries 
are based on engineering interpretation of available subsurface information by the geotechnical 
engineer and may not reflect actual variation in subsurface conditions between borings/test pits 
and  samples.    The  location  of  contacts  between  strata  shown  on  the  logs  are  generally 
approximate,  and  changes  between  material  types  may  be  gradual  rather  than  abrupt.  
Classification of soil materials  is  in general accordance with ASTM D2488 and  is based on field 
observation unless accompanied by mechanical analysis. 
 
2.  The  observed  water  levels  and/or moisture  conditions  indicated  on  the  logs  are  as 
recorded at  the  time of exploration.   These water  levels and/or moisture conditions may vary 
considerably, with  time,  according  to  the prevailing  climate,  rainfall or other  factors  and  are 
otherwise dependent upon the duration of and methods used in the exploration program. 
 
3.  Sound  engineering  judgment  was  exercised  in  preparing  the  subsurface  information 
presented on the boring and subgrade logs.  This information was prepared and is intended for 
design and preliminary quantity estimate purposes.  Its presentation on the plans or elsewhere 
is for the purpose of providing intended users with access to the same information as the State 
and  its designers.   This subsurface  information  interpretation  is presented  in good faith and  is 
not  intended  as  a  substitute  for  personal  investigation,  independent  interpretations  or 
judgment of the contractor or other users of this report. 
 
4.  A 140‐lb. hammer, 30‐inch  free‐fall, was used  to drive both  the 2‐inch O.D.  Standard 
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Penetration  Test  (SPT)  split‐spoon  sampler  (ASTM  D  1586)  and  the  3‐inch  O.D.  ring‐lined 
sampler. 
 
5.  Additional limitations are included as part of Appendix E. 
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1.0 INTRODUCTION 
This Data Report is submitted subsequent to an investigation performed by AECOM for 
the reconstruction of the existing Ehrenberg Port of Entry (POE) located in Ehrenberg, 
Arizona.  The project is located at I-10 milepost (MP) 3.62. 
 
The project will construct auxiliary lanes along eastbound I-10, an access road (Ramp 
A), drainage improvements (including a retention basin), and a new POE building.  
 
It is understood that the final geotechnical and pavement reports will be prepared by 
ADOT Materials based on information provided in this report. 
 
2.0 FIELD & LABORATORY INVESTIGATION 
A total of 10 test borings, by AECOM, were performed for the planned POE 
reconstruction.  Seven borings (WBH1, WBH3, WBH5, and WBH7) were advanced at 
the proposed retaining wall locations, six borings (BBH1 through BBH6) were advanced 
at the proposed new POE building, and one boring (P1) was advanced at a proposed 
retention basin.  The borings were drilled to depths ranging from 5.0 to 21.0 feet, using 
a CME-850 track-mounted drill rig utilizing a hollow stem auger, owned and operated by 
Yellow Jacket, Inc. of Phoenix, Arizona.  A hitlist sheet (Table A-1) presents a summary 
of the test borings completed for this investigation.  The borings were advanced by 
either 6-5/8 or 18 inch outside diameter hollow stem auger.  Logs of the test borings 
completed as well as a Site Plan (Figures A-1 and A-2), which indicate the test locations 
and depths, are included in Appendix A. In addition, boring BBH4 was relocated 
approximately 30 feet to the southeast corner of the new proposed Port of Entry building 
due to access on the site. This is indicated in Figure A-2. 
 
Standard penetration test (SPT) samples were taken at approximate intervals of five 
feet within the test borings.  In addition to SPT samples, relatively undisturbed open-end 
ring samples were obtained at selected depths in the borings for specialized testing 
and/or for the determination of in-situ soil density. One sample from each of the five test 
pits were provided to ADOT materials for sulfate and chloride testing. The retrieved 
samples were utilized for laboratory testing or saved for future observation. 
 
The field investigation for this project included a total of five test pits (TP1 through TP5) 
advanced to depths ranging from 4 to 5 feet to address culverts, detention basins, and 
pavement subgrade conditions.  A hitlist sheet (Table A-1) presents a summary of the 
test pits completed for this investigation.  The test pits were excavated by a CASE 850 
backhoe using a 24-inch steel bucket, owned and operated by Nelson Digging Services, 
LLC of Parker, Arizona. TP4 needed to be relocated to 145’ right of the centerline of I-
10 eastbound due to asphalt concrete covering the original location. All materials 
collected from the field investigation were utilized for laboratory testing or saved for 
future observation. 
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In addition, one boring (P1) was advanced to a depth of 5 feet within the proposed 
detention basin. A falling head percolation test was performed by AECOM to further 
investigate subsurface drainage conditions within the proposed detention basin.  The 
time to drain a volume of water over a given area of soil was recorded until stable 
readings were obtained.  Test data is tabulated on the log for the percolation boring.  
The test was conducted within a 12-inch diameter solid Schedule 40 PVC casing seated 
to a depth of five feet below existing grade.  Table 2-1 summarizes the results of the 
percolation test from the percolation boring. 
 

Table 2-1:  Percolation Drill Hole Summary 
Percolation 

ID 
Stabilized Percolation Rate 

(minutes per inch) 

P1 0.2 
 
Laboratory testing was performed by ATL inc. (ATL), as directed by AECOM, on 
selected samples obtained from the test borings and test pits.  The tests performed 
include moisture content, sieve analysis, Atterberg limits (plasticity index), R-value, 
standard Proctor, direct shear, unit weight, pH, and resistivity.   Soluble chloride and 
sulfate concentration testing will be conducted by ADOT Materials and the results will 
be summarized by ADOT in the final reports.  The results of the laboratory tests are 
presented in Appendix B. 



 

 

 
 
 
 

APPENDIX A –TEST BORING AND TEST PIT LOGS, SITE PLAN, HITLIST 
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TABLE A-1

Date 7/11/2014 TRACS: 

PROJECT NAME: I-10/Ehrenberg POE

Crew supervisor

Total Disturbed Acre = 0.0014004 Shafer

Test 
Hole #

Station (Ramp A 
unless noted) Offset Depth Type Method Anticipated Material Type Access 

Route
Property 
Owner 

Area
ft2_ Comments

WBH1 21+00 190' LT. C/L 16' AG HSA Drill GP ADOT R/W ADOT 1

WBH3 24+00 190' LT. C/L 16' AG HSA Drill GP ADOT R/W ADOT 1

WBH5 27+00 210' LT. C/L 16' AG HSA Drill GP ADOT R/W ADOT 1

WBH7 30+00 210' LT. C/L 16' AG HSA Drill GP ADOT R/W ADOT 1

BBH1 26+90 160' LT. C/L 21' AG HSA Drill GP ADOT R/W ADOT 1

BBH2 27+65 160' LT. C/L 21' AG HSA Drill GP ADOT R/W ADOT 1

BBH3 27+45 125' LT. C/L 21' AG HSA Drill GP ADOT R/W ADOT 1

BBH4 27+90 20' LT. C/L 21' AG HSA Drill GP ADOT R/W ADOT 1

BBH5 26+85 30' LT. C/L 21' AG HSA Drill GP ADOT R/W ADOT 1

BBH6 26+80 150' LT. C/L 21' AG HSA Drill GP ADOT R/W ADOT 1

TP1 12+00 40' RT. C/L 5' AG Backhoe GP ADOT R/W ADOT 30

TP2 177+50 (I-10 EB) 200' RT. C/L 5' AG Backhoe GP ADOT R/W ADOT 30

TP3 25+00  C/L 5' AG Backhoe GP ADOT R/W ADOT 30

TP4 191+00 (I-10 EB) 145' RT. C/L 5' AG Backhoe GP ADOT R/W ADOT 30

TP5 40+00 30' RT. C/L 5' AG Backhoe GP ADOT R/W ADOT 30

P1 186+70 (I-10 EB) 310' LT. C/L 5' AG HSA Drill GP ADOT R/W ADOT 1
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ATL, INC.

Phoenix, AZ
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Atterberg Limits (ASTM D 4318)
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Date Sampled:Source of Sample: WBH 1 @ 14.0' - 15.0'
Sample Number: 14-0176
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ATL, INC.

Phoenix, AZ

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Silty Sand with gravel
Moisture Content: 1.0%
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ATL, INC.

Phoenix, AZ

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Poorly Graded Sand with Silt and Gravel
Moisture Content: 0.8%
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1.1239 0.3663 0.1704
0.1022 19.83 0.65
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J. Alcanterra

A. Capper

lab Supervisor

6-27-14

AECOM

ADOT ECS On-Call Ehrenberg, H616101D

213020-03

Material Description

Atterberg Limits (ASTM D 4318)
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Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: TP 3 @ 0.0' - 3.0'
Sample Number: 14-0201
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Project No: Figure
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R-VALUE TEST REPORT

ATL, Inc.

R-VALUE TEST REPORT

Date: 7/16/2014

Project No.: 213020-03

Project:ADOT ECS On-Call Ehrenberg, H616101D

Source of Sample: TP 1 @ 0.0' - 3.0'

Sample Number: 14-0197

Remarks: 

Checked by: A. Capper

Tested by: A. Capper

Poorly Graded Sand with Silt and Gravel

Moisture Content: 1.6%

Figure

Material DescriptionTest Results

No.

Compact.

Pressure

psi

Density

pcf

Moist.

%

Expansion

Pressure

psi

Horizontal

Press. psi

@ 160 psi

Sample

Height

in.

Exud.

Pressure

psi

R

Value

R

Value

Corr.

Resistance R-Value and Expansion Pressure - ASTM D 2844

R-value at 300 psi exudation pressure = 61.7

1 350 134.3 7.6  0.00 32 2.40 191 68.1 65.9

2 350 133.6 8.0  0.00 39 2.45 298 61.7 61.7

3 350 135.8 7.2  0.00 35 2.41 390 64.1 62.0
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Tested By: A. Capper Checked By: A. Capper

DIRECT SHEAR TEST REPORT
ATL, INC.

Phoenix, AZ

Client: AECOM

Project: ADOT ECS On-Call Ehrenberg, H616101D

Source of Sample: WBH 5 @ 15.0' - 16.0'

Sample Number: 14-0181

Proj. No.: 213020-03 Date Sampled: 6-27-14

Sample Type: In-Situ

Description: Poorly Graded Silt with gravel

Assumed Specific Gravity= 2.65

Remarks:

Figure
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Saturation, %
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Water Content, %
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DIRECT SHEAR TEST REPORT
ATL, INC.

Phoenix, AZ

Client: AECOM

Project: ADOT ECS On-Call Ehrenberg, H616101D

Source of Sample: BBH 3 @ 20.0' - 21.0'

Sample Number: 14-0190

Proj. No.: 213020-03 Date Sampled: 

Sample Type: In-Situ

Description: Poorly Graded Sand with Silt and

Gravel

Assumed Specific Gravity= 2.65

Remarks:

Figure
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APPENDIX B 
ADOT Geotechnical Report 04‐29 

Dated August 31, 2004 
 













































 

 
 

 
 

 
 

APPENDIX C 
Method Specification for Compaction of Native Soils 

 
 



 
203ERWK - E - 1/1 

Modify Compaction 
 (07/24/14) 

 
SECTION 203 - EARTHWORK: 
 
203-10.03 
  

(B) Compaction: the section is revised to include the following method specification 
for mass grading operations: 

 
Density requirements will not apply to portions of embankments constructed of materials 
that cannot be tested by approved in-place methods such as AZ 230 or AZ 235. 
 
Materials shall be placed, spread and leveled in 12 inches thick layers over the full width of 
the embankment.   
 
Adjust the moisture content of the material to a range of minus 1 percent to plus 4 percent 
of optimum moisture, as determined on the minus #4 fraction.  Optimum moisture shall be 
determined by Arizona Test Method 225, Method A.  Compact each layer of material full 
width with one of the following: 
 

(1) Six roller passes of a vibratory roller having a minimum dynamic force  
   40,000 pounds impact per vibration and a minimum frequency of 1,000 
   vibrations per minute 
 

(2) Twelve roller passes of a vibratory roller having a minimum dynamic  
   force of 30,000 pounds impact per vibration and a minimum frequency of  
   1,000 vibrations per minute 
 
Operate vibratory rollers at speeds less than 3 feet per second. 
 
In addition to the above rolling, each layer shall be further compacted by routing the hauling 
equipment uniformly over the entire width of the embankment.   
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