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PLATE 1

PROJECT VICINITY MAP

THORNTON ROAD

THORNTON ROAD/SELMA HIGHWAY

Casa Grande, Arizona
WT Job No. 2127JY002

Project Location



LEGEND

Approximate Boring Location
PLATE 2

BORING LOCATION DIAGRAM

THORNTON ROAD

THORNTON ROAD/SELMA HIGHWAY

Casa Grande, Arizona
WT Job No. 2127JY002

B-1

B-2

B-3

B-4

B-5

B-6

B-7

B-8

B-9

B-10

B-11

B-12

B-13

B-14

B-15

B-16

B-17

B-18

Allowable Soil Bearing Capacity The recommended maximum contact stress developed at the interface of the
foundation element and the supporting material.

Backfill A specified material placed and compacted in a confined area.

Base Course A layer of specified aggregate material placed on a subgrade or subbase.

Base Course Grade Top of base course.

Bench A horizontal surface in a sloped deposit.

Caisson/Drilled Shaft A concrete foundation element cast in a circular excavation which may have an
enlarged base (or belled caisson).

Concrete Slabs On Grade A concrete surface layer cast directly upon base course, subbase or subgrade.

Crushed Rock Base Course A base course composed of crushed rock of a specified gradation.

Differential Settlement Unequal settlement between or within foundation elements of a structure.

Engineered Fill Specified soil or aggregate material placed and compacted to specified density and/or
moisture conditions under observations of a representative of a soil engineer.

Existing Fill Materials deposited through the action of man prior to exploration of the site.

Existing Grade The ground surface at the time of field exploration.

Expansive Potential The potential of a soil to expand (increase in volume) due to absorption
of moisture.

Fill Materials deposited by the actions of man.

Finished Grade The final grade created as a part of the project.

Gravel Base Course A base course composed of naturally occurring gravel with a specified gradation.

Heave Upward movement.

Native Grade The naturally occurring ground surface.

Native Soil Naturally occurring on site soil.

Rock A natural aggregate of mineral grains connected by strong and permanent cohesive
forces. Usually requires drilling, wedging, blasting or other methods of extraordinary
force for excavation.

Sand and Gravel Base Course A base course of sand and gravel of a specified gradation.

Sand Base Course A base course composed primarily of sand of a specified gradation.

Scarify To mechanically loosen soil or break down existing soil structure.

Settlement Downward movement.

Soil Any unconsolidated material composed of discrete solid particles, derived from the
physical and/or chemical disintegration of vegetable or mineral matter, which can be
separated by gentle mechanical means such as agitation in water.

Strip To remove from present location.

Subbase A layer of specified material placed to form a layer between the subgrade and base
course.

Subbase Grade Top of subbase.

Subgrade Prepared native soil surface.
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COARSE GRAINED SOILS
LESS THAN 50% FINES

FINE GRAINED SOILS
MORE THAN 50% FINES

GROUP
SYMBOLS DESCRIPTION MAJOR

DIVISIONS
GROUP
SYMBOLS DESCRIPTION MAJOR

DIVISIONS

GW WELL GRADED GRAVEL OR WELL GRADED
GRAVEL WITH SAND, LESS THAN 5% FINES GRAVELS

MORE THAN
HALF

OF COARSE
FRACTION

IS LARGER THAN
NO. 4

SIEVE SIZE

ML SILT, SILT WITH SAND OR GRAVEL, SANDY SILT, OR
GRAVELLY SILT SILTS

AND
CLAYS

LIQUID LIMIT
LESS

THAN 50

GP POORLY GRADED GRAVEL OR POORLY GRADED
GRAVEL WITH SAND, LESS THAN 5% FINES CL LEAN CLAY OF LOW TO MEDIUM PLASTICITY,

SANDY CLAY, OR GRAVELLY CLAY

GM SILTY GRAVEL OR SILTY GRAVEL WITH SAND,
MORE THAN 12% FINES OL ORGANIC SILT OR ORGANIC CLAY OF LOW TO

MEDIUM PLASTICITY

GC CLAYEY GRAVEL OR CLAYEY GRAVEL WITH
SAND, MORE THAN 12% FINES MH ELASTIC SILT, SANDY ELASTIC SILT, OR GRAVELLY

ELASTIC SILT SILTS
AND
CLAYS

LIQUID LIMIT
MORE

THAN 50

SW WELL GRADED SAND OR WELL GRADED SAND
WITH GRAVEL, LESS THAN 5% FINES SANDS

MORE THAN
HALF

OF COARSE
FRACTION
IS SMALLER

THAN
NO. 4

SIEVE SIZE

CH FAT CLAY OF HIGH PLASTICITY, SANDY FAT CLAY, OR
GRAVELLY FAT CLAY

SP POORLY GRADED SAND OR POORLY GRADED
SAND WITH GRAVEL, LESS THAN 5% FINES OH ORGANIC SILT OR ORGANIC CLAY OF HIGH

PLASTICITY

SM SILTY SAND OR SILTY SAND WITH GRAVEL,
MORE THAN 12% FINES

PT PEAT AND OTHER HIGHLY ORGANIC SOILS
HIGHLY
ORGANIC
SOILSSC CLAYEY SAND OR CLAYEY SAND WITH GRAVEL,

MORE THAN 12% FINES

NOTE: Coarse grained soils receive dual symbols if they NOTE: Fine grained soils may receive dual classification
contain 5% to 12% fines (e.g., SW SM, GP GC). based upon plasticity characteristics (e.g. CL ML).

SOIL SIZES CONSISTENCY

COMPONENT SIZE RANGE CLAYS & SILTS BLOWS PER FOOT

BOULDERS Above 12 in. VERY SOFT
SOFT
FIRM
STIFF

VERY STIFF
HARD

0 – 2
3 – 4
5 – 8
9 – 15
16 – 30
OVER 30

COBBLES 3 in. – 12 in.

GRAVEL
Coarse
Fine

No. 4 – 3 in.
¾ in. – 3 in.
No. 4 – ¾ in.

SAND
Coarse
Medium
Fine

No. 200 – No. 4
No. 10 – No. 4
No. 40 – No. 10
No. 200 – No. 40

RELATIVE DENSITY

SANDS & GRAVELS BLOWS PER FOOT

VERY LOOSE
LOOSE

MEDIUM DENSE
DENSE

VERY DENSE

0 – 4
5 – 10
11 – 30
31 – 50
OVER 50Fines (Silt or Clay) Below No. 200

NOTE: Only sizes smaller than three inches are
used to classify soils

NOTE: Number of blows using 140 pound hammer
falling 30 inches to drive a 2 inch OD
(1 inch ID) split barrel sampler (ASTM D1586).

PLASTICITY OF FINE GRAINED SOILS DEFINITION OF WATER CONTENT

PLASTICITY INDEX TERM DRY
SLIGHTLY DAMP

DAMP
MOIST
WET

SATURATED

0
1 – 7
8 – 20
Over 20

NON PLASTIC
LOW
MEDIUM
HIGH

METHOD OF CLASSIFICATION
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The number shown in "BORING NO." refers to the approximate location of the same number indicated on the "Boring Location
Diagram" as positioned in the field by pacing or measurement from property lines and/or existing features, or through the use of
Global Positioning System (GPS) devices. The accuracy of GPS devices is somewhat variable.

"DRILLING TYPE" refers to the exploratory equipment used in the boring wherein HSA = hollow stem auger, and the dimension
presented is the outside diameter of the HSA used.

"N” in “BLOW COUNTS" refers to a 2 inch outside diameter split barrel sampler driven into the ground with a 140 pound drop
hammer dropped 30 inches repeatedly until a penetration of 18 inches is achieved or until refusal. The number of blows, or “blow
count”, of the hammer is recorded for each of three 6 inch increments totaling 18 inches. The number of blows required for
advancing the sampler for the last 12 inches (2nd and 3rd increments) is defined as the Standard Penetration Test (SPT) “N” Value.
Refusal to penetration is considered more than 50 blows per 6 inches. (Ref. ASTM D1586).

"R" in “BLOWCOUNTS" refers to a 3 inch outside diameter ring lined split barrel sampler driven into the groundwith a 140 pound
drop hammer dropped 30 inches repeatedly until a penetration of 12 inch is achieved or until refusal. The number of blows
required to advance the sampler 12 inches is defined as the “R” blow count. The “R” blow count requires an engineered conversion
to an equivalent SPT N Value. Refusal to penetration is considered more than 50 blows per foot. (Ref. ASTM D3550).

“CS” in “BLOWS/FT.” refers to a 2½ in. outside diameter California style split barrel sampler, lined with brass sleeves, driven into
the ground with a 140 pound hammer dropped 30 inches repeatedly until a penetration of 18 inches is achieved or until refusal.
The number of blows of the hammer is recorded for each of the three 6 inch increments totaling 18 inches. The number of blows
required for advancing the sampler for the last 12 inches (2nd and 3rd increments) is defined as the “CS” blow count. The “CS” blow
count requires an engineered conversion to an equivalent SPT N Value. Refusal to penetration is considered more than 50 blows
for a 6 inch increment. (Ref. ASTM D 3550)

"SAMPLE TYPE" refers to the form of sample recovery, in which N = Split barrel sample, R = Ring lined sample, “CS” = California
style split barrel sample, G = Grab sample, B = Bucket sample, C = Core sample (ex. diamond bit rock coring).

"DRY DENSITY (LBS/CU FT)" refers to the laboratory determined dry density in pounds per cubic foot. The symbol "NR" indicates
that no sample was recovered.

"WATER (MOISTURE) CONTENT” (% of Dry Wt.) refers to the laboratory determined water content in percent using the standard
test method ASTM D2216.

"USCS" refers to the “Unified Soil Classification System” Group Symbol for the soil type as defined by ASTMD2487 and D2488. The
soils were classified visually in the field, and where appropriate, classifications were modified by visual examination of samples in
the laboratory and/or by appropriate tests.

These notes and boring logs are intended for use in conjunction with the purposes of our services defined in the text. Boring log
data should not be construed as part of the construction plans nor as defining construction conditions.

Boring logs depict our interpretations of subsurface conditions at the locations and on the date(s) noted. Variations in subsurface
conditions and characteristics may occur between borings. Groundwater levels may fluctuate due to seasonal variations and other
factors.

The stratification lines shown on the boring logs represent our interpretation of the approximate boundary between soil or rock
types based upon visual field classification at the boring location. The transition between materials is approximate and may be
more or less gradual than indicated.

BORING LOG NOTES
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PHX-Soil Properties v2.5 

Boring 
No. 

Depth 
(ft) 

USCS 
Class. 

Particle Size Distribution 
(%) Passing by Weight 

Atterberg 
Limits 

Moisture-Density 
Relationship 

R-Value Remarks 

3” ¾” #4 #10 #40 #200 LL PI 
Dry 

Density 
(pcf) 

Optimum 
Moisture 

(%) 
Method 

2 0-5 SC 100 100 98 96 80 35 24 10 119.5 11.4 A  4 

                

4 0-5 ML 100 100 97 95 88 53 21 3 117.7 11.9 A 24 4 

                

6 0-5 CL-ML 100 100 100 99 93 64 24 7 114.2 13.6 A 12 4 

                

8 0-5 SC 100 100 94 90 73 38 26 10 120.2 12.0 A 26 4 

                

9 0-5 SC      42 28 12     3 

                

11 0-5 SC 100 100 99 96 83 46 29 13 114.5 13.7 A 19 4 

                

13 0-5 SM 100 100 100 99 84 23 --- NP 121.0 10.4 A 48 4 

                

14 0-3 SC      46 31 15     3 

                

14 5-10 SC      47 36 20     3 

                

15 0-5 SC 100 99 97 95 78 30 27 10 117.2 12.2 A 16 4 

                

16 0-5 SC      43 30 15     3 

                

17 0-5 CH 100 99 97 96 92 77 73 54 115.0 12.8 A 18 4 

                
18 0-5 SC      45 31 16     3 

                

 
NOTE:  NP = Non-plastic 
REMARKS 
Classification / Particle Size / Moisture-Density Relationship 
1. Visual 
2. Laboratory Tested 
3. Minus #200 Only 
4. Test Method ASTM D698/AASHTO T99 

 PROJECT: THORNTON ROAD 
PLATE 

 
B-1 

JOB NO.: 2127JY002 

SOIL PROPERTIES 
 

PHX-Soil Properties v2.1 

Boring 
No. 

Depth 
(ft.) 

USCS 
Class. 

Initial 
Dry 

Density 
(pcf) 

Initial 
Water 

Content 
(%) 

Compression Properties Swell Properties Plasticity 
Percent 
Passing 

#200 

Soluble 
Remarks 

Surcharge 
(ksf) 

Total Compression (%) 
Surcharge 

(ksf) 
Swell (%) LL PI Sulfate 

(ppm) 
Chloride 

(ppm) In-Situ After 
Saturation 

                

2 0-5 SC      0.144 0.7 24 10 35   1,2 

                

8 0-5 SC      0.144 0.9 26 10 38   1,2 

                

11 0-5 SC      0.144 1.5 29 13 46   1,2 

                

14 0-3 SC      0.144 2.9 31 15 46 81 44 1,2 

                

17 0-5 CH      0.144 8.9 73 54 77   1,2 

                

                

                

                

                

                

                

                

 

Notes: Initial Dry Density and Initial Water Content are in-situ values unless otherwise noted. 
 NP = Non-Plastic 
Remarks 
1.  Compacted density (approx. 95% of ASTM D698 max. density at moisture content slightly below optimum.) 
2.  Submerged to approximate saturation. 
3.  Slight rebound after saturation. 
4.  Sample disturbance observed. 

 PROJECT: THORNTON ROAD PLATE 
 

B-2  JOB NO.: 2127JY002 

 SOIL PROPERTIES 
 



PHX-Soil Properties v2.3 

Boring No. Depth 
(ft) 

Moisture 
Content 

pH1 Soluble Chloride2 

(ppm) 
Soluble Sulfate3 

(ppm) 
Minimum Resistivity4 

(Ohm-Cm) 

       

9 0-5  8.3 7 26 2601 

       

14 0-3  7.8 44 81 560 

       

14 5-10  8.5 11 97 1247 

       

16 0-5  8.5 122 323 1014 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

1 pH (ARIZ 237b) 
2 Chloride Content (ARIZ 736a) 
3 Sulfate Content (ARIZ 733a) 
4 Minimum Resistivity (ARIZ 236c) 

 
PROJECT: THORNTON ROAD 

PLATE 
 

B-3 JOB NO.: 2127JY002 

SOIL PROPERTIES 
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Volumes for: & City: Casa Grande

Location :

AM Period NB  SB  EB  WB PM Period NB  SB  EB  WB  

00:00 0  0  1  0   12:00 0  0  15  16   
00:15 0  0  1  0  12:15 0  0  14  13  
00:30 0  0  0  1  12:30 0  0  17  10  
00:45 0 0 0 0 0 2 1 1 3 12:45 0 0 0 0 17 62 11 49 111

01:00 0  0  0  1  13:00 0  0  16  12  
01:15 0  0  0  1  13:15 0  0  18  16  
01:30 0  0  0  1  13:30 0  0  22  19  
01:45 0 0 0 0 0 0 1 3 3 13:45 0 0 0 0 21 77 16 62 139

02:00 0  0  1  0   14:00 0  0  14  17   
02:15 0  0  1  0   14:15 0  0  19  22   
02:30 0  0  1  0   14:30 0  0  15  23   
02:45 0 0 0 0 0 2 0 0 2 14:45 0 0 0 0 12 59 23 83 142

03:00 0  0  0  1   15:00 0  0  16  23   
03:15 0  0  1  2   15:15 0  0  20  19   
03:30 0  0  1  2   15:30 0  0  19  24   
03:45 0 0 0 0 2 3 2 6 9 15:45 0 0 0 0 22 76 25 91 167

04:00 0  0  1  1   16:00 0  0  21  29   
04:15 0  0  3  1   16:15 0  0  14  26   
04:30 0  0  2  3   16:30 0  0  19  25   
04:45 0 0 0 0 2 6 3 8 14 16:45 0 0 0 0 13 67 17 96 163

05:00 0  0  4  3   17:00 0  0  17  16   
05:15 0  0  2  3   17:15 0  0  17  12   
05:30 0  0  7  2   17:30 0  0  15  11   
05:45 0 0 0 0 7 18 5 12 30 17:45 0 0 0 0 13 60 12 51 111

06:00 0  0  10  4   18:00 0  0  15  15   
06:15 0  0  13  6   18:15 0  0  14  14   
06:30 0  0  17  11   18:30 0  0  15  8   
06:45 0 0 0 0 21 61 11 31 91 18:45 0 0 0 0 13 56 8 44 99

07:00 0  0  21  14   19:00 0  0  14  10   
07:15 0  0  15  15   19:15 0  0  13  10   
07:30 0  0  11  20   19:30 0  0  9  11   
07:45 0 0 0 0 9 56 26 74 130 19:45 0 0 0 0 6 42 8 38 79

08:00 0  0  10  21   20:00 0  0  7  7   
08:15 0  0  12  14   20:15 0  0  11  4   
08:30 0  0  9  19   20:30 0  0  8  7   
08:45 0 0 0 0 12 42 13 67 109 20:45 0 0 0 0 7 32 4 20 52

09:00 0  0  7  15   21:00 0  0  4  3   
09:15 0  0  8  12   21:15 0  0  5  2   
09:30 0  0 9 13  21:30 0  0  3  3   
09:45 0 0 0 0 9 33 13 52 84 21:45 0 0 0 0 4 15 1 8 23

10:00 0  0  8  14   22:00 0  0  2  2   
10:15 0  0  9  8   22:15 0  0  3  1   
10:30 0  0  8  13   22:30 0  0  2  4   
10:45 0 0 0 0 4 28 15 49 77 22:45 0 0 0 0 2 8 2 8 16

11:00 0  0  8  14   23:00 0  0  3  1   
11:15 0  0  5  12   23:15 0  0  1  1   
11:30 0  0  9  9   23:30 0  0  1  1   
11:45 0 0 0 0 14 34 7 42 76 23:45 0 0 0 0 2 6 1 4 10

Total Vol. 284 343 627  558 552 1109

GPS Coordinates:
NB SB Combined

  841  895 1736

Split % 45.3% 54.7% 36.1% 50.3% 49.7% 63.9%

Peak Hour 06:30 07:15 07:00 15:15 15:45 15:45

Volume 74 82 130 81 104 180
P.H.F. 0.88 0.78 0.93 0.92 0.91 0.91

Prepared by:  Field Data Services of Arizona/Veracity Traffic Group (520) 316-6745
14-1351-012Project#

Selma Hwy East of SR-84

Wednesday, December 03, 2014
Thursday, December 04, 2014

AM PM

Daily Totals

2-DAY AVERAGE
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C-22

Project: Thornton Road Widening: Selma Hwy Date: 5/15/2017
Project No.: 2127JY002

ADT initial = 1736

ADT final = 3135

Growth Rate = 3 %

GF = 26.87

Directional Distribution Factor = 0.5

Number of Lanes = 1

Lane Factor = 1

Design Life (years) = 20

Vehicle Type Total Vehicles % Distri. ESAL Factor Design ESAL
Automobiles 8,513,072 90 0.0008 6,129
Light Trucks 8,513,072 2.5 1.2 255,392
Medium Truck 8,513,072 2.5 1.2 255,392
Heavy Truck 8,513,072 5 1.2 510,784

TOTAL 1,027,698

ESAL COMPUTATIONS
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