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WESTERN 
TECHNOLOGIES 
INC. 

Entranco-Mann-Johnson 

3737 East Broadway Road 
P.O. Box 21387 
Phoenix, Arizona 85036 
(602) 437-3737 

8805 North 23rd Avenue , Suite 9 
Phoenix, Arizona 85021 

Attn: Mr. Jack Gonsalves 

Re: Glendale Avenue and 16th Street Bridges 
Over Proposed ACDC Canal 
Maricopa County, Arizona 
FCD Contract 88-36 

Gentlemen: 

March 6, 1989 

Job No. 2128Jl86 
Revision No. 1 

Western Technologies Inc. has completed the subsurface exploration 

for the proposed bridges to be located in Maricopa County, 

Arizona. This study was requested and authorized by Bill Kantor 

in general accordance with our proposal number 2128Al6 4 dated 

October 3, 1988. This revision should be used to replace our 

original report dated January 17, 1989. 

The results of our study, including the boring location diagram, 

laboratory test results, test boring records, and the geotechnical 

recommendations needed to aid in the design and construction of 

foundations for this project are attached. 

We have appreciated being of service to you in the subsurface 

exploration phase of this project and are prepared to assist you 

during the construction phases as well. If you have any questions 

concerning this report or any of our testing, inspection, design 

and consulting services, please do not hesitate to contact us. 

Sincerely, 

Reviewed by: Enamul Hoque, P.E. 

Copies to: Addressee (5) 
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Entranco-Mann-Johnson 
Job No. 2128Jl86 

Geotechnical Exploration 
Glendale Avenue and 16th Street Bridges 

Over Proposed ACDC Canal 
Maricopa County, Arizona 

FCD Contract 88-36 
Revision No. 1 
March 6, 1989 

INTRODUCTION 

This report contains the results of our geotechnical ex p loration 

for the proposed bridges to be located on Glendale Avenue and 16th 

Street where the ACDC Canal will be constructed. The pu r pose of 

these services is to provide information and recommendations 

relative to foundation design, lateral earth pressures, and site 
preparation. 

PROPOSED CONSTRUCTION 

Based on information from Entranco-Mann-Johnson, we understand that 

the bridges will be constructed prior to canal excavation. Drilled 

pier foundations will be used for support of the precast concrete 

bridges. The canal invert will be approximately 30 f eet below the 

bridge decks, and the concrete sides of the canal will be 

constructed along exposed piers. The bridge deck will be designed 

to provide lateral s upport at the pier head without transferring 

mome nt to the piers. Some piers may be used for wingwall s upport . 

Piers for bridge support will have either 2.5-foot or 3.0-foot 

diameters and be constructed on 6- foot or 8-foot center- t o-center 

spac i ngs. Three-foot diameter piers with 8-foot center- t o-center 

spacing may be used for wingwall support. Total axial loads on the 

2.5-foot and 3.0-foot diameter bridge piers are understood to be 

144 and 181 kips, respectively. 
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Entranco-Mann-Johnson 
Job No. 2128Jl86 

All pier types will have a modulus of elasticity of 4.03 x 10 6 

psi. The 2. 5-foot and 3. 0-foot diameter bridge piers will use 4 

percent steel and have moments of· inertia of 5.16 x 10 4 and 1. 02 

x 10 5 in. 4 , respectively. The 3- foo t diameter wingwall piers 

will use 8 percent steel and have a moment of inertia of 1. 30 x 

lo s . 4 1n .. 

SITE CONDITIONS 

At the time of our exploration, the sites were arterial roadway 

right-of-ways. 

graded. Site 

The ground surface was relatively flat and paved or 

drainage was controlled by street and rig ht-of - way 

grades. Underground utilities exist in the right-of-way. 

SCOPE OF SERVICES 

Four borings were drilled with an auger drill rig to re f usal at 

depths ranging from 3 to 14 feet. Subsequently, one boring at each 

bridge site was advanced with a Becker-type drill rig. At Glendale 

Avenue, the Becker-type boring was advanced to a depth of 65 f eet , 

and at 16th Street, the Becker-type boring was advanced to refusal 

at a depth of 3 6- 1/2 fe et. The boring locations are shown on the 

site plans. During exploration, subsoils were examined visually 

and sampled at selected intervals. The samples obtained during 

exploration were remolded for laboratory direct shear tests . 

INTERPRETATION OF SUBSURFACE CONDITIONS 

Exploration: As presented on 

surface and subsoils to the full 

were found to be dense to very 

Logs of Borings, t he 

depth of exploration 

dense sandy gravels 

predominant 

at each site 

and gravelly 

sand of low plasticity. Light to moderate calcite cementation with 

-2-
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Job No. 2128Jl86 

intermittent zones of heavy cementation was encountered to the full 

depth of exploration. A grounqwate~ table was not encountered in 
. - . ·-\: - .............. 

any boring at the time of exploration. Probabl e bedrock was .....___--..-- ----
encountere d at a depth of approxi mate ly 36 feet at the 16th Street 
site. -
Testing: Four direct shear tests were performed on remo l ded grab 

samples obtained from the Becker-type borings. Peak friction 

angles for samples obtained from depths of 10 to 15 feet, 

feet, 20 to 25 feet, and 31 to 35 feet were 35, 38, 

degrees, respectively . Apparent cohesion values for 

19 to 2 9 

38 , 

the 

and 42 

samples 

were 300, 300, 300, and 0 psf, respectively. 

CONCLUSIONS AND RECOMMENDATIONS 

General: The recommendations presented in this report are based on 

the assumption that the soil conditions do not deviate app reciably 
~- ... . - .·. 

from those disclosed by the borin~s.-- If variations are .encountered 

during construction, 

structural loadings, 

or if changes are made in sit e plans, 

foundation type, or bridge levels, we should 

be notified for supplemental recommendations. 

Deep Foundations: The following criteria should be used i n design 

for machine-cleaned, straight-shaft drilled piers: 

• 

• 

• 

end bearing only for proposed 2. 5-foot and 3. 0-foot diameter 

piers 

bearing capacity of 30,000 psf with a factor of safety of 2 . 5, 
- .. _ ____ .................. ::::=z - .. --··~.-- • -

or a bearing c apaci t y of 25,000 psf with a factor of s afety of 

3.0 

b~ing on very dense sandy gravels, 

at least ten feet below the pro osed 

38 to 40 feet below existing grade 

-3-
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Entranco-Mann-Johnson 
Job No. 2128Jl86 

• wingwall piers should be extended to a depth of at l east 20 

feet below the canal invert to provide lateral support for 

their unrestrained condition 

• bearing capacity may be increased one-third when considering 

total loads including wind and seismic 

Estimated settlements including creep for drilled piers are 1/2 

inch or less for maximum loads of 181 and 144 kips f or pier 

diameters of 3 . 0 and 2.5 feet, respectively. Maximum lateral 

deflections of either 2.5-foot or 3.0-foot diameter bridge piers 

are expected to be minimal. Lateral deflection of the unrestrained 

wingwall piers may approach 3-1/2 inches at the top. Deflection, 

moment, shear, and soil response data for each pier opt ion are 

presented in tabular and graphical forms in the •computer Analysis" 

section of the Appendix. Adequate soil arching to prevent 

excessive slope f ai 1 ure between the piers during canal excavation 

is anticipated with either 6-foot or 8-foot center-to-center 

spacing. 

The bearing surface must be cleaned prior to concrete placement. A 

representative of the geotechnical engineer should inspect the 

bear i ng surface and pier configuration. 

Lateral Earth Pressures: For soils above any free water surf ace, 

recommended equivalent fluid pressures and coefficients of base 

friction for unrestrained elements are: 

• ct ive : 
Undisturbed subso il -------------------- 30 p sf/ft 
Compacted granular backfill ------------ 30 psf/f t 

• Passive: 
Drilled Piers ------------ - ------------- 750 psf/ft 

• Coefficient of base friction ------------- 0.40* 

*The coefficient of base friction should be reduced to 
0 .30 when used in conjunction with passive pressure. 

-4-
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Entranco-Mann-Johnson 
Job No. 2128Jl86 

Where the design includes restrained elements, 

equivalent fluid pressures are recommended: 

the f ollowing 

• At-rest : 
Undisturbed subsoil -------------------- 50 psf/ft 
Compacted granular backfill ------------ 55 psf/ft 

Seismic: The proposed bridge sites in Phoenix, Arizona ha ve a zone 

2 seismic risk classification. This classification places the 

sites in an area of moderate 

of 0.08g 

damage. For 

and a pet iod 

structural analysis, a 

of 1. 0 to 1. 2 seconds maximum acceleration 

are recommended. 

Earthwork: 

• 

• 

• 

General: The conclusions contained in this report for the -

proposed construction are contingent upon compliance with 

recommendations presented in this section. 

Site Clearing: Strip and remove existing pavement, debris, and 

other deleterious materials from the bridge areas. Al l exposed 

surfaces should be free of mounds and depressions which could 

prevent uniform compaction. 

Excavation: 

1. We anticipate that shallow excavations (0 to 5 feet) for the 

proposed construction can be accomplished with conventional 

equipment. 

2. Deeper excavati ons 

heavy-duty equipment 

and/or procedures . 

are expected to 

and may require 

-5 -

require 

specialized 

at least 

equ i pment 
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Job No. 2128Jl86 

• 

• 

Materials: 

1. Clean on-site soils placed at optimum moisture conditions or 

imported materials may be used as miscellaneous backfill 

material 

2. Imported soils should conform to the following: 

3. 

• 

• 

• 

Gradation (ASTM Cl36): 
percent finer by weight 

6" 
4" 
No. 4 Sieve 
No. 200 Sieve 

Maximum expansive 
potential(%)* 

Maximum soluble 
sulfates(%) 

100 
70-100 
50-100 
50 (ma x ) 

1.5 

0.10 

*Measured on a sample compacted to approximately 
95 percent of the ASTM D698 maximum dry density at 
about 3 percent below optimum water content. The 
sample is confined under a 100 psf surcharge and 
submerged. 

Aggregate base should conform to Maricopa Association of 

Government (MAG) specifications. 

Placement and Compaction: 

1. 

2. 

Place and compact fill in horizontal lifts, using 

equipment and procedures that will produce recommended 

water con t ents and densities throughout the lift. 

Uncompacted fill lifts should not exceed 10 inches . 

-6-
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Job No. 2128Jl86 

3. Materials should be compacted to the following: 

4 . 

Material 
Minimum Percent 

Compaction (ASTM D698) 

On-site soils, reworked and fill--------- 95 

Imported fill---------------------------- 95 

Aggregate base--------------------------- 95 

On-site and imported 

moisture range of 3 

optimum. 

soils should be compacted within a 

percent below to 3 percen t above 

CLOSURE 

our conclusions and recommendations are based on observation and 

testing of the earthwork and foundation preparations di r ected by 

the geotechnical engineer. If plans, specifications, o r field 

applications deviate from our recommendations, we shall be relieved 

of responsibility unless our written concurrence has been o b tained. 

-7-
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Allowable Soil Bearing Capacity 
Allowable Foundation Pressure 

Backfill 

Base Course 

Base Course Grade 

Bench 

Caisson 

Concrete Slabs-on-Grade 

Crushed Rock Base Course 

Differential Settlement 

Engineered Fill 

Existing Fi ll 

Existing Grade 

Expansive Potential 

Fill 

Finished Grade 

Gravel Base Course 

Heave 

Native Grade 

Native Soil 

Rock 

Sand and Gravel Base 

Sand Base Course 

Scarify 

Settlement 

Soil 

Strip 

Subbase 

Subbase Grade 

Sub grade 

DEFINITION OF TERMINOLOGY 

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

A speci f ied material placed and compacted in a confined area . 

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

Top of base course. 

A horizontal surface in a sloped deposit. 

A concrete foundation element cast in a ci rcu lar excavation which may 
have an enlarged base . S0"1et imes referred to as a cast- in-place pier . 

A concrete surface layer cas t directly upon a base, subbase or subgrade . 

A base course composed of cru shed rock of a specified gradation . 

Unequal settlement between or within foundation elements of a structure . 

Specified material placed and compacted to specified density and/ or mois
ture conditions under observat ion of a representative of a soil engineer. 

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

The ground surface at the time of f ield exploration . 

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

Mater ials deposited by the action of man . 

The final grade created as a part of the project . 

A base course composed of natural ly occurring gravel with a specified 
gradation . 

Upward movement. 

The naturall y occurring ground surface . 

Naturally occurring on-site soil. 

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

A base course of sand and gravel of a speci f ied gradation . 

A base course composed primar ily of sand of a specified gradation . 

To mechanically loosen soil or break down ex isti ng soil structure. 

Downward movement. 

Any unconsol idated material composed of discrete solid particles , derived 
f rom the physical and/ or chem ical disintegration of vegetable or mineral 
matter, which can be separated by gentle mechanical means such as agi
tation in water. 

To remove f rom present location . 

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

Top of subbase. 

Prepared native soil surface . 

A-4 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

METHOD OF SOIL CLASSIF ICATION 
<ASTM D 2487) 

COARSE-GRAINED SOILS 

LESS THAN SO'!~. FINES" 

GROUP DESCRIPTION 
SYMBOLS 

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

GP 
POORLY-GRADED GRAVELS OR GRAVEL-
SAND MIXTURES, LESS THAN 5% FINES 

SILTY GRAVELS, GRAVEL-SAND-SI LT 
GM MIXTURES, MORE THAN 12% FINES 

CLAYEY GRAVELS, GRAVEL-SAND-CLAY 
GC MIXTURES, MORE THAN 12% FINES 

WE LL-GRADED SANDS OR GRAVELLY sw SANDS, LESS THAN 5% FINES 

SP 
POORLY-GRADED SANDS OR GRAVELLY 
SANDS, LESS THAN 5% FINES 

SILTY SANDS, SAND-SILT MIXTURES, 
SM MORE THAN 12% FINES 

MIXTURES, CLAYEY SANDS, SAN D-C LAY sc MORE THAN 12% FINES 

NOTE: 
Coarse-grained soi ls receive dual symbols if 
they contain 5 to 12% fines (e.g . SW-SM, 
CP-CC, etc.) 

SOIL SIZES 

COMPONENT SIZE RANGE 

BOULDERS ABOVE 12 in . 

COBBLES 3 in . to 12 in . 

GRAVEL No. 4to 3 in . 

Coarse Y. in . to 3 in . 

Fine No. 4 to Y. in . 

SAND No. 200 to No 4 

M AJ OR 
DIVISIONS 

GRAVELS 
More than half 

of coarse fraction 
is larger than 

No. 4 
sieve size 

SANDS 
More than half 

of coarse fraction 
is smaller than 

No. 4 
sieve size 

FI NE-GRAINED SOI LS 

MORE THAN SO% FINES• 

GROUP 
DESCRIPTION SYMBOLS 

INORGANIC SILTS, VERY FINE SANDS, 
ML ROCK FLOUR, SILTY OR CLAYEY FINE 

SANDS 
INORGANIC CLAYS OF LOW TO MEDIUM 

CL PLASTICITY, GRAVELLY CLAYS, SANDY 
CLAYS, SILTY CLAYS, LEAN CLAYS 

ORGANIC SILTS OR ORGANIC SILTY-CLAYS 
OL OF LOW PLASTICITY 

INORGANIC SILTS, MICACEOUS OR DIA-
MH TOMACEOUS FINE SANDS OR SILTS, 

ELASTIC SILTS 

CH INORGANIC CLAYS OF HIGH PLASTICITY , 
FAT CL-\YS 

OH 
ORGANIC CLAYS OF MEDIUM TO HIGH 
PLASTICITY 

PEAT, MUCK, AND OTHER HIGHLY PT 
ORGANIC SOI LS 

NOTE : 
Fine-grained soils receive dual symbols if their 
limits plot in the hatched zone on the Plast icity 
Chart (ML-CL) 

PLASTICITY CHART 

60 

50 
FINE-GRAINED SOILS 

X 
LJ.I 40 Cl 
~ 
>-r- 30 u 
~ 
"' < 20 
....l 

AND FINE FRACTION OF CH 
COARSE-GRAINED SOILS 

/ 
,. 

CL ,'vy 
· I": 

MAJOR 
DIVISIONS 

SI LTS 
AND 

CLAYS 
Liqu1d limit 
less than 50 

SILTS 
AN D 

CLAYS 
Liquid limit 

more than 50 

•-HGHLY 
ORGANIC 

SOILS 

v 
./ 
v 

~ 

ML-CL/ / 
/ MH&OH 

Coarse No. 10 to No. 4 

Medium No. 40to No. 10 

Fine No. 200 to No. 40 

"FINES (Silt or Clay) BELOW No. 200 

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

10 
7 
4 

0 

A-5 
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Entranco-Mann-Johnson 
Job No. 2128Jl86 

BORING LOG NOTES 

The number shown in "LOG OF BORING NO." refers to the approximate 
location of the same number indicated on the "Site Plan" as pos
itioned in the field by measurements from property lines and/or 
existing features. 

"STA" refers to the approximate stationing of the boring along 
16th Street or Glendale Avenue according to the plan sheets pre
pared by Entranco-Mann-Johnson. 

"R" or "L" refers to the approximate lateral offset, right or left 
respectively, from the centerline of 16th Street or Glendale 
Avenue. 

"ELEVATION" refers 
location relative 
client. 

to ground surface elevation at the 
to the indicated "DATUM" established 

boring 
by the 

"TYPE/SIZE BORING" refers to the exploratory equipment used in the 
boring wherein HSA = hollow-stem auger and Casing = reverse 
circulation percussion (Becker- type). 

"C" in "Blows/Foot" refers to the number of blows by a diesel 
hammer required to advance the double-walled casing one foot. The 
casing has an outer diameter of 9.o•. The diesel hammer is 
operated in two power modes; normal (8100 ft-lbs) and supercharged 
(9300 ft-lbs to 9700 ft-lbs). 

"N" in "Blows/Foot" refers to the number of blows of a 140-pound 
weight, dropped 30 inches, required to advance a 
two-inch-outside-diameter split-barrel sampler a distance of 1 
foot, Standard Penetration Test (ASTM Dl586). Refusal to pen
etration is defined as more than 50 blows per 6 inches. 

"Sample Type" refers to the form of sample recovery, in which N = 
Split-barrel sample, G = Grab sample. 

"Unified Classification" refers to the soil type as defined by 
"Method of Soil Classification". The soils were classified vis
ually 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 p l ans nor 
as defining construction conditions. 

A-6 
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Entranco-Mann-Johnson 
Job No. 2128Jl86 

Boring logs depict our interpretations of 
the locations and on the date(s) noted. 
conditions and soil characteristics may 
Groundwater levels may fluctuate due to 
other factors. 

subsurface conditions at 
Variations in subsurface 

occur between borings. 
seasonal variations and 

In general, terms and symbols on the boring logs 
"Standard Definitions of Terms and Symbols Relating 
Rock Mechanics" (ASTM D653). 

conform with 
to Soil and 

A-7 
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LOG OF BORING NO. __ 1 __ 

Proj~t __________ G_l_e_n_d_a_l_e __ A_v_e_n_u_e __ B_r_i_d~g~e _______________________________ JobNo. __ -=2~1~28~J~18~6~---

Eievation Approx ima tel y 1244 LOCATION _______ S_t_a ___ 16_+6 __ 0'-L.._4.:....:5:-...c' R:;.;;.._ __________ _ 

Type/ Size Boring __ .::Hc::S.::A"-/...:.7_"_.;'---=C:..:a:..:s:..:i=.:n.:<g"--'9::....'_' _______ Rig Type _____ __::C;.:.;ME=-....:7-=5'--'·L....::AP=---'1::...:0::..;0::..;0~---------------------

Crou ndwater Conditions _ __,N"-'o~G""'r"-o""'u,_n=dw=a-=t-=e-=-r--=E'-"n'""c:.o:o:..:u,_,_n...,t:..!e"-'r:....::e:..:d"------------------------- Date 12-19-8 8 ; 12-2 3-8 

..c. 
a: 
Q) 

0 

-
-

-
_.15 

-
-

-

~0 

f--

r-15 

f-

30 

~ > 
Blows/ Foot 

> .~ 
1- , 
Q) ~ 'ti a. 0 0. 

~---.----~ E ~ 
C N/ R ~ 0 

19 

30 

39 

60 

77 

92 

107 

127 

77 

45 

47 

47 

51 

110 

55 

172 

124 

148 

297 

153 

124 

130 

131 

154 

169 

206 

307 

118 

135 

74 

G 

75/10" N 
1-

1---

40/2" N 

G 

G 

c: 
0 

~ ·.::; 
Q)~ 
·- u -··--c: ·-
::l~ 

~ 

0 

Description 

SC- SAND AND GRAVEL; with clay , brown 
GC 

light brown, moderate cementation 

GP - SANDY GRAVEL; some clay, light brown, l ight cementa-
GC tion -

SP- GRAVELLY SAND; some clay, brown, light cementation 
sc 

GP- SANDY GRAVEL; some clay, brown, light cementation 
GC 

sc 

light brown, moderate cementation 

with cobbles 

boulder 

GRAVELLY SAND; with clay, brown, heavy cementation 

moderate cementation 

-

-

-

-

-

-

-

-

-

-

-

GP- SANDY GRAVEL; some clay, brown, moderate cementation _ 
GC 

-
heavy cementation -

SC GRAVELLY SAND; with clay, brown, moderate cementation_ 

C:P f:"RAVF.T.S AND r.ORRT .F.S • snmP s;:mcl hrnwn mnrlPr.::lt'P 

cementation 

Continued on next page ••• 
A-8 
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LOG OF BORING NO . 1 CONTINUED 

Glendale Avenue Bridge b 2128J 186 Project ______________ .....;;.... _ _ ___ _ ___________ Jo No.--------

Q) c:: 
Q) 0.. ?: Q)"#. 

0 
>- ""0 ·.::; 

~ Blows/ Foot f- V\ ... Q)<ll 
c::,._ :::l .... ; .:..= . ~ Q) ..... c:; Description ...c:: <l.lu 

5~ ·c :-: 
a. 0.. oo.. ::) ~ E >- ~§ Q) 

"' 
... ell 

0 c N/ R Vl 0 u 0 

72 GP GRAVELS AND COBBLES; cont'd -
72 

r-
115 

r-
116 

r-

35 88 
~ 

103 
~ 

53 
r-

112 
r-

97 

40 32 G SP- GRAVELLY SAND; some clay, brown, light cementa t ion - - sc 28 75/5" N -
53 --

144 GP SANDY GRAVEL; some cobbles, brown, light cement ation -
110 -

45 162 -
200 -
139 -
80 -
84 

so 28 SP- GRAVELLY SAND ; some clay, brown, light cementation 
1-- sc 

46 
r-

43 
~ 

38 
r-

50 
r-

55 28 
1--

34 

70 GP SANDY GRAVEL ; some cobbles, brown, light cementation 
r-

47 
r-

93 

60 42 SP GRAVELLY SAND; some cobbles, brown, light cement a t ion 

A-9 
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LOG OF BORING N0._"'-1 __ CONTINUED 

Glendale Avenue Bridge b 2128J186 
Project----------------------------~~----------------------------------Jo No · ------~~~---

Q.J c: 

~ 
a. ~ Q.J*' 

0 
> ""0 ·.;::; 

~ Blows/ Foot f- ·v; .... ·Q.J C1l 
c:,._ :I-- :.,: . ~ ..s: i1J u -c: ·c-== Description 

~ a. oa. ·B~ a. :::J~ 
Q.J E > ~§ "' N/ R C1l .... 

0 0 c t/'l 0 u 

54 SP - GRAVELLY SAND; cont'd 

65 

124 GP GRAVEL AND COBBLES; some sand, brown, ligh t cementa-
f- tion 

138 
~ 

65 344 near bedrock (rock cuttings) 

1-
Becker- type rig stopped at 65 fee t 

~ 

~ 
Auger rig refusal encountered at depth of 14 f eet 

f-
70 

f--

r-

f-

1-

~ 

75 
f--

f-

f-

~ 

-
80 -
-
-
-
-
85 -
-
-
-
-
90 

A-10 
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LOG OF BORING NO. _..:::2 __ 

Pr~ect~~~~~G~l~e~n~d_a~l~e~A~v~e~n~u~e~B~r~i~d~gLe~~~~~~~~~~~~~~~~~JobNo . 2 128J186 

Elevation Approx imately 1244 LOCATION ___ _:S::....t::...:a::..__:1::...:6::....+6_:::...:0::....,...__4.:..:5::..'-=R:.:._ _________ _ 

HSA/ 7'' CME 75 Type/ Size Boring ~~~~~~~~-Ri g Type~~~____::c::..=::........o-=-.-~~~~~~~~~~~~~~~ 

Groundwater Cond itions ~---=N..:..:o::........;G:::..:r:::..:o:::..:u=.:n:.:.d=.w:..:..a=t=e-=-r----==Ec:..:n""c'""'o'""u'""'n,_,t'""e:..:r,__:e:...:d=--~~~~~~~~~~~- Date 12-19-88 _ _ _ 

Q) 
Q) 

> '#. c: 
c. 0 

2 Blows/ Foot > .-:: .... "'0-.::; 
f- "' Q) ... Q)nl 
Q) 

c:_ ... c: ·- u Description ..c QJu nlQ) ~:z a: a. a c. ~c: c: ·-
Q) E t- 0 ::l~ 

0 <'0 u <'0 c N/ R (/') a 0 

GP - SANDY GRAVEL; with cobb l es, s ome clay , b r own 
GC 

-
- SP- GRAVELLY SAND; some clay , brown 

sc 

_2 - GC SANDY GRAVEL ; wi t h clay, light brown , ligh t c ementa-_ 

" 
t i on 

/ - 50/4" N -
-

- -
Auger refus a l at 5-1/2 f e e t 

- -

- -
_lO -

- -

-
- -

- -
.. 

_.15 -

-

- -

- -

-
.._10 -

f-

- -

-
- -

_15 -

-
-
- -

-
30 

A-11 



I 
3 LOG OF BORING NO. 

I Project 
16th St ree t Bridge Job No. 2128Jl86 

Elevation Approx imatelz 1244 LOCATION St a 16+60 , 45 ' R 

I 
Type/ Size Boring HSA/7"; Casing 9" Rig Type CME 75 · AP-1000 

Groundwater Condit ions No Groundwater Encount ered Date 12-12-88; 12-23-8 

Q) 
Q) 

'#-
c: 

I 
a. > 0 

2 Blows/ Foot > .-:: ... - "0 ·;; 
1- "' Q) .... Q)n:l 

~ 
c:_ .... c: ·- v Descr iption _c: 
~~ n:IQJ -·-·--a. a. !:C: c: ·-

Q) E ~ 0 :J ~ 
0 "' u n:l 

I 
c N/ R V'l 0 0 

20 GC SANDY GRAVEL; with clay, brown 
1- -

I 
16 G 

1-
22 

r- f--

I 
25 light brown , ligh t cement a t ion r-

r--2 26 
1- -

28 55 N 

I 
1-

r--
r-

54 heavy cementation r-

I 94 

132 GP- SANDY GRAVEL; some clay, brown, modera t e to heavy ~0 1- -
70 GC cemen t ation 

I r-
53 :.... 

I 
65 G -
72 

i 

,_15 50 

I 
f-- -

1-
92 

r- 95 s ome cobbles 

I 1-
134 

106 

I _10 32 SP- GRAVELLY SAND; some cobbles , s ome clay, brown , light _ - sc cement ation 
- 37 -

I - 37 
G -

46 

96 GP SANDY GRAVEL; some cobb l es, light brown, light cement 
i -

I ~5 
a t i on (mini mal recovery fr om cyclone ) 

55 - -

r- 71 -

I ? 1R 

183 SP- GRAVELLY SAND; s i l t , yellowish t o reddish brown,-1- some 

I 176 G 
SM l igh t cementa t ion 

1- -

30 1on 

I A- 12 
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LOG OF BORING N0.----=3'--_CONTINUED 

16th Street Bridge 2128Jl86 Project _______________________________________________________________ JobNo. __________ ~---

Q) c: 
Q) a. ?: Q)'#. 

0 
>- -o '.W 

Q) Blows/ Foot r- "' '- Q)ell 

"'"'" c:_ :J ... ; .:.;:: . ~ Q) ..... c: Description ...c:: a. <liu 
. ~ Q) ·c :-: 

a. a a. 0 ..... ::::>~ 
Q) E >- ~§ ell 

N/ R ell 1.. 

0 a c (./') a u 

- 70 r---- SP- GRAVELLY SAND ; cont'd 

88 SM 

1-
87 

G 
SP GRAVELLY SAND ; yellowish to reddish brown, probably 

135 crushed conglomerate 
1-

~ 196 r----

1-
308 G probably bedrock (rock cuttings) 

404/6~ 

- Becker-type rig refusal encountered at depth of 36~ 
feet 

1-

~ 
refusal encountered at depth of 9~ feet Auger rig 

1-

1-

1-

1-

~ 
1-

1-

1-

-
2.Q 

-
-
-
-
.E 
..._ 

i-

-
1-

60 

A-13 
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LOG OF BORING NO. 4 

Project 16th Stree t Bridge Job No. 2128J186 

Elevation Approximately 1244 LOCATION Sta 16+60 45'R 

Type/ Size Boring HSA/7 11 
Rig Type CME 75 

c roun d t c df wa er on 1 1ons No Groundwater Encountered D t 12 19 88 ae - -

Q) 
QJ 

'# 
c 

c. >- 0 

2 Blows/ Foot >- .~ .... -o ·;:; 
r- "' QJ .... QJIO 

..c ~ 
c_ .... c ·- u Description O.IU IOQJ :::.;: a. c. oc. ?;-c c ·-

a; E ~ 0 ::r ~ 
0 c "' u 10 

N/ R Vl 0 0 

sc GRAVELLY SAND; with clay, brown 
r- -

r- -

r- GC SANDY GRAVEL; some clay, some cobbles, brown 

,......? -
Auger rig refusal at depth of 3 fee t (two borings 

r- attempted) -

r-

1-

t-

~0 -

r-

r-

r-

r- -

r--15 -

r-

r-

r-

r-

r-lO -

r-

r- -

t- -

t- -
r-25 -

t- -

r- -

r- -

t- -

30 .. 

A-14 
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SOIL PROPERTIES 

Job No. 

Soi l Property Compression/ Consoli dation Expansion Shear Strength 
Boring Depth , ft Soil Initi al Dry Ini tial 

Surcharge 
Total 

Void Surcharge Expansion 
Max .Swell 

Test c No . Class . % Density W ate r Comp . Pressure 
oct Content ,% KSF % Ratio KSF % KSF Method KSF Deg . 

~ 
' _. 

U1 

(i) 

1 19-23 sc 118 9.8 DS 

3 10-15 GP-GC 118 9.8 DS 

3 20-25 GP-GC 118 9.8 DS 

3 31-35 SP-SM 118 9.8 DS 

Boring 
No .' Depth , ft Comments 

1 19-23 Remolded sample of material passing No. 4 sieve. 

3 10-15 Remolded sample of material passing No. 4 sieve. 

3 20- 25 Remolded sample of ma t erial pass i ng No. 4 sieve. 

3 31-35 Remolded sample of material passing No. 4 sieve . 

Note: Initi al Dry De nsity and Initi a l Wate r Conte nt a re in -si tu va lues unless otherwise noted . 
LEGE ND REMARKS 

Shear Strength Test Method 
DS Di rect Shear 

1. Compacted density (approx . 95 % of ASTM D698 max . density at moisture content s lightly below optimum). 

Q.S Direct Shear (satu rated) 
UC Unconfined Compress ion 
UU Unconso lidated Undrained 
CU Consolidated Undrained w/ pore press . 
CU Consolodated Undrained 
CD Consolidated Drained 

2. Com pacted density (app rox . 95% of ASTM D1557 max . density a t moisture content slightly below optimu m). 
J . Subme rged to approximate saturation . 

4 . 

0.3 38 

0.3 35 

0.3 38 

0.0 42 

- - -
2128J186 

Water Soluble 
M atter, PPM Remarks 

Salts Sulfates 
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Vl 
Vl 
UJ 
et: 
I
V\ 

et: 
< 
UJ 
:X: 
Vl 

LJ... 
Vl 
~ 

vi 
Vl 
UJ 
et: 
I
V\ 

et: 
< 
UJ 
I 
Vl 

0 

DIRECT SHEAR TEST 

~ ··--:·· ~-::·· ··_l-=:·.:==:=~::~t-~-=~:--~~-:;~ _--. :·~--~~ 
·--~·-·-· L_ ...... ,--f-l-· : . ·--t,--... 

·• .. - •·--···· r·····-- ····'·i 

I ~ . I 

30 ,...... ---··· '------· 
l·-

!"-

1.0 

.• f 

. i . 

~--·---r-· ·-. 
~ ... ! -.... ·•···· 

NORMAL PRESSURE , KSF 

2.0 

NORMA L PRESSURE , KSF 

'. . -l 
·-1 

-t 

. ·: j 
~~ 

·- ..,.- •·· .~----< 

3.0 4.0 

A-16 

2 128J186 Job No . ____________________ __ 

Lab/ Invoice No. _________ _ 

Type of Material ___ _;;.s....:;c ________ _ 

Source of Material_-'1"--.~...( =..19~--=-2~3L) _____ _ 

Sampled By E • Hogue Date 12-23-88 

Submitted By E. Hogue Date 1-27-89 

Reviewed By F. Costel lo Date 2- 20-8 9 

Test Procedure ASTM D3080- Single Shear 

Test Condition : --lnSitu ----Saturated 

Sample Condition : 0 Undistu rbed ~ Remolded 

Initia l Dry Dens ity , pcf -~1"-'1...,8.__ ______ _ 

In itial Moisture Content, % _ __ 9~. 8.._ ___ _ 

<P = __ 3_8 __ o_c = _ _ 0_·3 __ Kips/ Sq . Ft. 

Date 12-23-88 
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<1\ 
<1\ 
UJ 
a: 
f
<1\ 

a: 
< w :c 
<1\ 

<1\ 
<1\ 
UJ 
a: 
f
<1\ 

a: 
< 
UJ 
:c 
<1\ 

DIRECT SHEAR TEST 

L -::;;E_~J2~~-f=~~ae:-.:·: ,~ , ~~ :J 
. -----·-- : ~--~--- =--~-- r.~----·- --- . ~ . -· -~ ~- ~~- ~- ·--·-

t· ··-·• •• 

3o ~~--~-~-~--1_-=- ~·~- ~---~ r~~--- ~-:~·~+-~ ·_, 

1.0 2.0 3.0 4.0 

NORMAL PRESSURE , KSF 

1.0 2.0 3.0 4.0 

NORMAL PRESSURE, KSF 

A-17 

2128Jl86 Job No . __________ _ 

: : .. ~ ,_, ..}-$ / lnvqice No . ___ --.:;,,._ ___ _ 

Type of Material ----~G..!:.P_-G~C~-----

Source of Material ___ _,3:!........(1...!2~0:t....---'2::..,5;t....)L_ __ _ 

Sampled By E • Hogue 

Submitted By E. Hogue 

Date 12-23-88 

Date 

Reviewed By F. Costello Date 

1-26-89 

2-20-89 

Test Procedure ASTM D3080- Single Shear 

Test Condition : --lnSitu ----Saturated 

Sample Condition : D Undisturbed ~Remolded 

Initial Dry Density, pet ----=-1 =-18=--------

lnitial Moisture Content, % --'9'-'.'-'8"--------

¢ = ---=3=8'---_0_C = --"-0-=-•..:..3 __ Kips/ Sq . Ft . 

Type of Material ---'S""P~---'S~M~·--------

Source of Material --=3!.......:(...,3L1!o..:-=.o3oL5cL.)L-____ _ 

Sampled By E. Hogue 

Submitted By E. Hogue 

Date 12-23-88 

Date 1-26-89 

Reviewed By F . Costello Date 2-20-89 

Test Procedure ASTM D3080- Single Shear 

Test Condition : --lnSitu ----Saturated 

Sample Condition : D Undisturbed Kl Remolded 

Initial Dry Density, pet ---=1~1c.=8 ______ _ 

Initial Moisture Content , % -"-9--'.--'8'---------

<!> = __ 4:...::2:___0 C = _.....:0=------ Kips/ Sq. Ft. 
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* * f* *-**·*· * * * * +: r* * * * * * ~· * * i:ti;t. * ;** * * * * *•f fr\~:ftJ~~* ** t.~ * * .... :t **'* · * PROGRAM LPILEl * 
* (C) COPYRIGHT 1985 ENSOFT, INC. * 
* ALL EIGHTS RESERVED ~ - - "" ·· ? ·, =: :- * 
* ------ ---- ----- --- ------ ---- --- --- ------------- * 
* 
* 
* 
* 
* 
* 
* 
* 

PREPARED ESPECIALLY FOR 

WE STERN TECHNOLOGIES, INC. 

PHOENIX, ARIZONA 85040 

LICENSE NO . 115 

* 
* 
* 
* 
* 
* 
* 
* 

* * ******************************************************* 

PROGRAM LPILEl 
CCl COPYR IGHT 1985 ENSOFT, INC . 
ALL RIGHTS RESERVED 

Glendale Ave & 16th St Bridges; Strutted w/36" Dia Piers & 4% Steel 

UNITS--ENGLISH UNITS 

I N P U T I N F 0 R M A T I 0 N 
********************************* 

THE LOADING I S STATIC 

PILE GEOMETRY AND PROPERTIES 

PILE LE NGTH = 480.00 IN 
2 POINTS 

X DIAMETER MOMENT OF AREA 
I NERTIA 

IN IN IN**4 IN**2 
0.00 36.000 0 . 102D+06 0 . 1020+04 

480 . 00 36. 000 0 . 102D+06 0.102D+04 

MODULUS OE' 
ELASTICITY 

LBS / IN**2 
0 . 4030+07 
0.403D+07 

-

JOB NO. 2128J186 
REVISION #1 

REVIEWED R. BERGQUIST. PE. 

't<tt'ARED MAXWELL 

WESTERN TECHNOLDGIES INC. 
The Qyality People 
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I SOILS INFORMAT ION 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

X AT THE GROUND SURFACE 

1 LAYER( S) OF SOIL 

LAYER 1 
THE SOI L IS A SAND 
X AT THE TOP OF THE LAYEH 
X AT THE BOTTOM OJI' THE LAYER 
MODULUS OF SUBGRADE REACTION 

--
--

= 
--
= 

360.00 IN 
-- ""-.:;....-- ·- ~ 

, . ... ..:;;: ;.. 
~ 

360. 0 0 IN 
1000.00 IN 

0.225D+03 LBS/IN**3 

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH 

X, IN 
360.00 

1000.00 

2 POINTS 
WEIGHT,LBS / IN**3 

0.80D-01 
0 . 800- 01 

DISTRIBUTION OF STRENGTH PARAMETERS WITH DEPTH 
2 POINTS 

':' .. ... 

X, IN 
360.00 

1000 . 00 

C,LBS / IN**2 
O. OOOD+OO 
O.OOOD+OO 

PHI,DEGREES 
0 . 450D+02 
0.450D+02 

.E50 

BOUNDARY AND LOADING CONDITI ONS 

DISTRIBUTED LOAD CURVE 

LOADING NUMBER 1 

X, IN 
0.00 

360.00 

2 POINTS 
LOAD,LBS/IN 

O.OOOD+OO 
0 . 1000+04 

= 1 
- -0.7460+05 LBS 

BOUNDARY-CONDITION CODE 
LATERAL LOAD AT THE PILE HEAD 
MOMENT AT THE PILE HEAD 
AXIAL LOAD AT THE PILE HEAD 

= O.OOOD+OO IN-LBS 
= 0.181D+06 LBS 

FINITE-DIFFERENCE PARAMETERS 
NUMBER OF PILE INCREMENTS 
DEFLECTION TOLERANCE ON DETERMINATION OF CLOSURE 
MAXIMUM NUMBER OF ITERATIONS ALLOWED B'OR PILE ANALYSIS 
MAXIMUM ALLOWABLE DEFLECTION 

OUTPUT CODES 
KOUTPT -· 1 
KPYOP = 0 
INC - 1 

= 
= 
--
--

40 
0 .1000-05 

100 
0 .36D+03 

IN 

IN 

JOB NO. 2128J186 
REVISION #1 

REVIEWED R. BERGQUIST, PE. 

!PREPARED MAXWELL 
WESTERN TECHNOLOGIES INC. 

The Quality People 

A-19 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' ..;{$' \ 
--3 C 

0 U T P U T I N F 0 R M A T I 0 N 
********************************* 

DISTRIBUTED LOAD 

LOADING NUMBER 

CURVE 

1 

X. IN 
0.00 

360.00 

BOUNDARY CONDITI ON CODE 

2 PO I NTS 
LOAD. LBS/IN 

0.0000+00 
0.1000+04 

= 

-< 

1 
I , 1\ n : h' A L I .'l !\II 1\ 'I' '[' II Ft: f·' f I , ~: Ill<: A I l 
lhAil•:il 'l' ·\T llil~ l ' ll.l~ ll l~ : \ l.J 

AXIAL LUAU A'l' TH.I!: PILl!: H.I!:AD = 
d 111 lll[ J I i.•I.J lt i Lt.;~·. 

0. U:HD+Oo LBS 

X DEFLb:C'l'lO N HOMEN'!' SHEAR ~:OIL TOTAL 
REACTION S'l'l<ES:) 

IN [N LBS- [N LBS LBS / [N LBS II Nn 2 

***** ** '~***i:*** *'+=******** ********** ********** ******'**** 
0.00 - 0 . 15oD -O l 0.2180-0o -o.74oD+05 0. 0000+00 0 . 1770+03 

12.00 0.:32 50-01 -0.9040+06 -0.7 440+05 0.0000+00 0 . 3370+03 
24 .00 0.80 40-01 - 0 . 1800+07 -0 . 7380 +05 0.0000+00 0 . 496Dt03 
36.00 0.128D+UO -0 . 2690+07 -0.7280+05 O. OOOD+OO 0 .6530+03 
48.00 0. 1'140+00 -0.:3570+07 -0.'1140+05 0. 0000+00 0.8070+03 
60.00 0.2 190+00 -0.4420+07 -0 . 6960+05 0.0000+00 0.958 0 +03 
72.00 0.2o2D +OO -0 .525 0+07 -0.6740+05 0.0000+00 0. 1100+04 
84 . 00 0.3040+00 -0.606 0 +07 -- 0. 6480+05 0 . 0000+00 0.1250+04 
96 . 00 0.3 430+00 -0 . 6820+07 - 0.6180+05 0.0000+00 0.1380+04 

108.00 0.3800+00 -0.7550+0 7 -0 . 5840+05 0 . 0000+00 0.1510+04 
120 .00 0.4150+00 -0.82 40+07 - 0 . 546 0+05 0.0000+00 0 . 1630+04 
132 . 00 0.44o0+00 -0 .887 0+0 7 -0.5040+05 0.0000+00 0.1740+04 
144 . 00 0.4'150 +00 -0 .9 460+07 -0 . 458 0 +05 0 .0000+00 0 . 1850+04 
156 .00 0.5000+00 -0.9980+07 -0.4080+05 0.0000+00 0. 1940+04 
1o8. oo 0.5220 +00 -0. 1040+08 -0.3540+05 0.0000+00 0 .202 0+04 
180 . 00 0.5400+00 -0.1080+08 -0.29 60+05 0.0000+00 0. 20 90+04 
192 .00 0 . 55 40+00 -0. 1120+08 -0 . 23 40+05 0.0000+00 0.2150+04 
204 . 00 0.5640+00 -0.1140+08 -0.1680+05 O. UOOD+OO 0.2190+04 
~ 1o.OO 0.5700 +00 -0 . 1160+08 -0 .980 0+04 0 . 000[)+00 0.2 22 0+()4 
228 .00 O.t:i73D+UO -0 . 1160+08 -0 . 2 400+04 0.0000+00 0. 22 :30+04 
240.00 0 . 5'/10+00 -- 0. 1160+08 0.5400+04 0.000 0+00 0.22:.30+04 
252 . 00 0 . 5650+00 -0. 1150+08 0. 1360+05 0.0000+00 0 .22 l!J+ 04 
264 . 00 0.55 50+00 -0 . 1130+08 0.2220 +05 0 . 0000+00 0.2170 +04 
276 .00 0.5410+00 -0. 1100+08 0.3120+05 0.0000+00 0.2110+04 
288 . 00 0.52 30+00 -0 . 1050+08 0 . 4060+05 0 . 000 0+0 0 0.2040+04 
300.00 0.5020+00 -0.9990+07 0.5040+05 0 . 0000+00 0.1940+ 04 
:n2 . oo 0. 47'70+00 -0 . 9320+07 0.60 60+05 0.0000+00 0. 1B2D+0 4 
324 . LJO 0. 4480+00 -0.8530+07 0.7120+05 0.0000+00 0.1680+04 
336.00 0.4 170+00 - 0 . 7600+07 0. 8220+05 0. 0000+00 0. 1520+04 
348 .00 0.3830+00 -0 . 6550+07 0.9360+05 0.0000+00 0 . 1330+04 
360 . 00 0.:3470+00 -0 .53 50+07 0.1050 +06 0 . 0000+00 0.1120+04 
372.00 0 . 3090+00 -0.4000+07 0.1090+06 -0.4500+03 0 . 8840+03 
384 .00 0 . 2700+00 - 0.2720+07 0. 1000+06 -0 . 1000+04 0. 6580+0 :3 
396. 0 0 0. 2 290+00 -0. 1590+07 0.8470+05 -0 . 1550+04 0. 4580+ 0 :3 
408 .00 0.1880+00 -0.6760+06 0.6310+05 -0.2030+04 0.297 0+0 3 
420 . 00 Q. 14'fD+OO _..;;;Q-...,51..? 0 +0 5 0.3900+05 -0.1990+04 0. 188D+ UJ 
4:f2.oo' 0. 106 00 0 .2 750+06 O.lo80+05 -0 . 1720+04 0.2 260+03 
444.00 0 . 6 480-01 0.36 10+06 -0.8340+03 -0.1230+04 0. 2 410+ 0:3 
456 . 00 0.2380-0 1 0 .2700+06 -0.1130+05 -0 . 5150+03 0 . 2250+0 :3 
468. 00 -0 . 1710-01 0.1050+06 - 0. 1190+05 0.4150+()3 0.1960+03 
480. 00 - U.5'79D-01 0.000 0+00 0. 0 000+00 0. Ui60+04 0.117 lJ J- (J3 

£•'Ll!:XURAL 
HlG [OlTY 
L8~3- [N H ;:! 

*:4' ** ·+' 't* ·~ ¥ * 
0 . 4110+1 2 
0 . 411 0 +1 2 
0.4 1 10tl~ 

0 .411 0 +12 
0. 41 10 +1 ~~ 
0.4110+ 12 
0. 411 0 +1 2 
0. 41 10+12 
0. 411 Dtl2 
0. 41 10+12 
0. 411 Dll 2 
0 . 4 110+ 12 
0. 41 1D rl 2 
0. 4110+ 12 
U.4110tl2 
(J. 411 0 +1 2 
0 . 41 10 e l ~~ 

0 .4 l1D+12 
0 . 4 11 D+l ~~ 

u . 411 0 + L ·: 
I) . 4lll) tl 2 
I). 4lllt+] 2 
U. 4ll D +l ;~ 

0 .4 1 10r1 2 
0. 41 1Lh 12 
0. 41 10+12 
0. 41 1 Ot-1 2 
(.1 . 411 0+ 12 
0 .4110+12 
0. 411[!+12 
0. 4l1U+l 2 
0 . 411 [;+ 1 :~ 
0. 4110+ 12 
() . 411[1+ 12 
0 .411 0 q 2 
1.1. 41 101-12 
0. 411D H2 
0. 41 1[1' 12 
0 .411 0+12 
1.! .4110•1~ 
IJ .4l lU +l ~ 

JOB NO. 21 28J1 86 REVI EWED R. BERGQUIST, PE. WESTERN TECHNOLOGIES INC. 
REVISION #1 PREPARED 

MAXWELL The Quality People 
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OUTPUT VERIFICATION 

THE MAXIMUM MOMENT IMBALANCE FOR ANY ELEMENT = - 0.3370- 06 lN-LBS 
THE MAX . LATERAL FOH.CE IMBALANCE FOR ANY ELEMENT= -0 . 2500-0 7 LBS 

OUTPUT SUMMARY 

PILE-HEAD DEFLECTION = - 0 . 156D-01 IN 
MAXIMUM BENDING MOMENT = -0.1160+08 LBS-IN 
MAXIMUM SHEAR FORCE = 0.109D+06 LBS 
NO. OF ITERATIONS = 25 
NO. OF ZERO DEFLECTION POINTS = 2 

S U M M A R Y T A B L E 
************************* 

BOUNDARY 
CONDITION 

BCl 
-0.7 4600+05 

BOUNDARY 
CONDITION 

BC2 
O.OOOOD+OO 

JOB NO. 21 28J1 86 
REVISION #1 

AXIAL 
LOAD 

LBS 
0 . 1810D+06 

PILE HEAD 
DEFLECTION 

IN 
- 0 . 15600-01 

MAX . 
MOMENT 
IN-LBS 

-0.1164D+08 

MAX. 
SHEAR 

LBS 
0.1087D+06 

RE VIEWED R. BERGQUIST. PE. WESTERN TECHNOI.DGIES INC. 
REPARED MAXWELL The Qyality People 
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Glendale Ave. & 16th St. Bridges w / Struts, 

36" Dia. Piers & 4% Steel 
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Glendale Ave. & 16th St. Bridges w/Struts, 

36 .. Dia. Piers & 4% Steel 
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Shear Curve 
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Glendale Ave. & 16tll~_ St. Br;idge.&~w /Struts, 
36 .. Dia. Piers & 4% Steel 
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t****************************************************** * PROGRAM LPILKl _ * 
* (Cl CO:PYRIGHT 1985 ENSO.fq.;- INC. - ___ ;~ * 
* ALL RIG HTS RESERVED ~ 

* ------ ---- ------------- -- ------- ---------- ------ * 
* * ·t. PREPARED ESPECIALLY FOR * 
* * * WESTERN TECHNOLOGIES, INC . * 
* * 
* PHOENIX, ARIZONA 85040 * 
* * 
* LI CENSE NO. 115 * 
* * ******************************************************* 

PROGRAM LPILEl 
(C) COPYRIGHT 1985 ENSOFT, INC. 
ALL RIGHTS RESERVED 

Glendale Av e & 16th St Bridges; Strutted w/ 30 '' Dia Piers & 4% Steel 

UNITS--ENGLISH UNITS 

I N P 0 T I N F 0 R M A T I 0 N 
********************************* 

THE LOADING IS STATIC 

PILE GEOMETRY AND PROPERTIES 

PILE LENGT H = 480.00 IN 
2 POINTS 

X DIAMETER MOMENT OF AREA 
INERTIA 

I N IN IN**4 IN**2 
0.00 30.000 0.5 16D+0 5 0.710D+03 

480.00 30.000 0 . 516D+05 0.710D+03 

MODULUS OB' 
ELASTI CITY 

LBS / IN**2 
0.40 30+07 
0 . 403D+07 

JOB NO. 2128J186 
REVISION #1 

RE VIEWED R. BERGQUIST, PE. 

[PR'Ef'ARED MAXWELL 

WESTERN TECHNOLOGIES INC. 
The Qyality People 
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SOILS INFORMAT ION 

X AT THE GROUND ~> URF'ACE 

1 LAYER( S) OF SO IL 

LAYER 1 
THE SOI L I S A SAND 
X J',j.' TllK. '1'0 f:' U I!' . 'l'llli . .LAYl!J.: 
X A'T THE BU'[''l'Ut-'1 Ul! ' '1'Hl:i: LAYJ:!:b~ 

MODULUS OF SUBGRADE REACTION 

= 360 .00 IN 

.:HW _ 0 0 H I 
l UUU. UO lN 

0.225D+03 LBS / IN**3 

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH 
2 POINTS 

X. IN 
360.00 

1000. 00 

WEIGHT.LBS / IN**3 
0.80D-01 
O. SOD-01 

DISTRIBUTION OF STRENGTH PARAMETERS WITH DEPTH 

X. IN 
360 . 00 

1000 . 00 

2 POINTS 
C.LBS / IN**2 

0.0000+00 
O.OOOD+OO 

PHI.DEGREES 
0.450D+02 
0 . 4500+02 

E50 

BOUNDARY AND LOADING CONDITIONS 

DISTRIBUTED LOAD CURVE 

LOADING NUMBER 1 

X, IN 
0.00 

360 . 00 

BOUNDARY-CONDITION CODE 
LATERAL LOAD AT THE PILE HEAD 
MOMENT AT THE PILE HEAD 
AXIAL LOAD AT THE PILE HEAD 

F'INITE - DIFFERENCE PARAMETERS 
NUMBER OF PILE INCREMENTS 

2 POINTS 
LOAD.LBS / IN 

O.OOOD+OO 
0 . 750D+03 

= 1 
= - 0 . 5300+05 LBS 

O. OOOD+OO IN- LBS 
0.1440+06 LBS 

= 

= 
DEFLECTION TOLERANCE ON DETERMINATION OF CLOSURE 
MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS 
MAXIMUM ALLOWABLE DEFLECTION 

= 
= 
--

OUTPUT CODES 
KOUTPT = 1 
KPYOP ·- 0 
INC -· 1 

4 0 
O.lOO D- 05 

100 
0.300+03 

IN 

IN 

JOB NO. 2128J 186 REVIEWED R. BERGQUIST, PE WESTERN TECHNOLDGIES INC. 
REVISION # 1 PREPARED MAXWELL The Qyality People 
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0 U T P U T I N F 0 R M A T I 0 N 
********************************* 

DISTRIBUTED LOAD CURVE 
X. IN 
0.00 

360.00 

2 POINTS 
LOAD.LBS /I N 

0. 0000+00 . 
0. 750 0+03 

LOADING NUMBER 1 

80UNDARY CONDITION CO DE 
LATERAL LOAD AT THE PILE HEAD 
~10MENT AT THE PILE HEAD 
AXLAL LUAD AT '['H.&: P lLE HEAl> 

X U ~:B'LEC'f LON MOMENT 

Ul [N LBS -I N 
"'**i<* 

0 . 00 
12.00 
2 4.00 
3 t:l .OO 
48.00 
60.00 
72.00 
8 4 . 00 
9o . OO 

108 . 00 
120. 00 
1:32.00 
144.00 
156.00 
ll:i8.00 
180.00 
19~.00 

;~ 04.00 
2 16.00 
2 28.00 
2 40.00 
::::52.UO 
2 f-i4 . 00 
2'16. 00 
288 . 00 
300.00 
312.UO 
32 4 .UO 
:3:36.00 
348.00 
JtlU.OO 
:372.00 
:38 4 . 00 
39 6 .00 
8~ 

420. UO 
432. 00 
44 4 .00 
4bo .OO 
4t38. UO 
4tHl. 00 

•********* •*~******* 
-0.3920-0 1 - 0 . 200D-07 
0.2620- 0 1 -0.6 450+ 0 t:l 
0 . 9100-01 -0 . 1290+07 
0. 1550+00 - 0. 19 2D+07 
0 .2 180+00 -0.2 54D+01 
0.2 79D+ OO -0. 315D+07 
0.33'70 +00 - 0 . 3740+07 
0.39 30+00 - 0 .4310+0 '7 
0.4460+00 -0. 4860+0'7 
0.49&D+OO -0.5 3 7D+07 
0.5 4 20 +00 -0 .5850+07 
0 . 584D+OO -0. 6290+07 
0 .6 220 +00 - 0.6'700+07 
0.~55U+OU ·-0.70 oD+07 
0.68 30+00 - 0.737 0+07 
o:706D+OO - 0.763D+07 
0.1240 +00 -0 .18 40+0 7 
0.7360+0 0 -0 . 799D+07 
0.7 430+00 -0.807D+07 
0.'7 440+00 - 0 . 8090+0'7 
0.7 400+00 - 0 .8040+0'7 
0 . 730 D+OO -0.7920+0'7 
0.7 140+00 -0.1720+07 
0 . 69 3D+OO -0.74 50+0 7 
O.H 67D+ OO -0.109 0+07 
0.63 tlD+ CJO - 0.6640+07 
0.60 10+00 -O.t:l 100+0 7 
0.5 61D+UO -0 .5460+07 
U. 5180+00 -0. 4130+07 
0. 471D+OO -0.390 0+07 
U.42 10+00 - 0.2860 +01 
0. 3700+00 -0 . 192 0+07 
o.3 17D+OO -0 . 935D +u n 
0. 2640+00 -_D _..13..95D+ 0 5 
o . .!. tlT(J+oo - o. 5-45o+o o 
0.1570+00 0.9 10 D+ U6 
0. 10 4 0+00 0.914 0+ 0 6 
0.52 3D-01 0.795 0+06 
0.8 430-0:3 U. 414D +U6 

- 0 . 50 10-01 0. 149D+06 
- 0.10 10+00 O. OOOD +UO 

~)HEAR 

LBS 
********** 
- 0 . 530 0+05 
-0 . 528D+05 
- 0.5 240+05 
-0.5160+05 
-0.506 0+05 
-0 . 493D+05 
-0. 4 '7 60+05 
-0.457D+05 
-0.4340 +05 
-0.409D+05 
- 0.3800+05 
-0 . 349D+05 
-0.31 4D+05 
- 0 . 2760+05 
- 0.236D+05 
-0.192D+05 
-0 . 1460+05 
-0.965D+04 
-0.440D+04 

0. 115D+ 0 4 
0. '/000+04 
0. 13 20+05 
0. 19t:l0+05 
o .2 o4D+05 
0. 3 :340+05 
0. 407 D+CJ5 
0 . 4840+05 
0.56 3D+05 
0.6460+05 
0.73 1D+05 
0. 82U0 +05 
0.83~0+05 
0.7560+05 
0. 610D+05 
0. 41 0 0+05 
0. 17 3D+05 

-0.5 420+04 
- 0 . 21 50+05 
-0.27 50+05 
-0 . 20 30+05 
0 . 000 0+00 
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= 1 
= -0.530D+0 5 LBS 

= 
o.uooo ~ oo IN -LBS 
0 . 1440 ·~06 LBS 

SOIL 
REACTION 

LBS / [N 
** ,..'******* 

O.OUO D+OO 
0 . 0000+00 
0 . 0000+00 
O.UOOO+OO 
0.0000+00 
O.OOOD+OO 
O.OOO D+OO 
O.OOOD+OO 
0 . 000 0+00 
O.OOOD+OO 
0 . 0000+00 
O.O OOD+OO 
0.0000+00 
O.OOOD+OO 
0 . 0000+00 
O.OOOD+OO 
0. 0000+00 
O.OOOD+OO 
0 .0000+00 
0.0000+00 
ll.OOOO +OO 
0.0000+00 
0.0000 +00 
O.OOUD+OO 
0. 0000+00 
O.UOO O+OO 
0.0000 +00 
0.0000+00 
0.0000+00 
O. OOOD+OO 
0.0000+00 

-0. 42 9D+03 
- 0 .9600+03 
-0 . 14 7D+04 
- 0. 18 '70 +04 
- 0.2090+04 
-0.1690+04 
- 0.9 88D+03 
-0. 2040+02 

0 . 122D+04 
0.217D+0 4 

TUtAL FL~XURAL 
S TRESS l'H G[D [ T Y 

LBS/ [N**2 LBS · [N~* ~ 

********** *****~***' 
0 .2030+03 U.20 80+ 1 ~ 
0 . 390D+ 0 3 0.2080+ 1 2 
0.5770+03 0.2080+ 1 2 
0.'761D+03 0.2080+1 2 
0.943Dr03 0 . 2080+ 12 
0. 11 20+0 4 0.2080+12 
0.1290+04 0.208D rl 2 
0. 146D+ 0 4 0. 20 80+12 
0.16 10+04 0.2080 r1 2 
0.176D+04 0. 20 80+1 2 
0.1900+04 0.2080+12 
0.2030+04 0.20 80+12 
0.2150+04 0.2080 +1 2 
0.225D+04 0. 20 80+12 
0 .2 350+04 0.2080+ 1 2 
0.2 4 20+04 0.2080+12 
0.2480+04 0.2080 +12 
0.2520+04 0.2080 +1 2 
0 . 2550+0 4 0 .20 80+12 
0.2560+04 0.208 0+12 
0 . 25 4 0+04 0.2080 ~1 2 

0.2510+ 0 4 0.~0 80+12 

0.2 45D+ U4 U.~U8 0+1 ~ 

0.23'/D+ U4 u. :~ u 8U+1 :2 

0 . 226U+U4 U . ~U8 0 +1 ~ 

0.2 1 30+04 0 . 20 80+12 
0 . 19 8 0 + U 4 0 . G ( I 1:3 D t 1 i: 
0.1790+04 U. 208 U+ l2 
0 .1 580+04 0. ~0 80+1~ 
0. 1340+U4 0. 2U U D+l ~ 
0 . 10 60+04 U. /U dUt1~ 

0.7610+03 U. ~0 80+12 

0 . 4 '750+0 3 0 . 2 U 8D ~l~ 

0 . 2290+03 0 .2080+1 2 
0 . 3610t-03 U . C:0 80+ t ~; 

0. 46 70+03 u _ ~O BD+1 2 

0.4860+03 U. ~08 U~1 2 
0.434 D+ 03 O . ~ u BU+12 
0.3 400+03 0.~080 ~1~ 

0.2 46 0+0 3 0 . 2080+12 
o.203o•·OJ u. ::•.nW •l ~: 

WESTERN TECHNOLOGIES INC. 
The Quality People 



I 
I 
I 
I 
I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 

OUTPUT VERIFICATION 

THE MAXIMUM MOMENT IMBALANCE ft'OR ANY ELEMENT = - 0. 261D-06 IN-LBS 
THE MAX . LATERAL FORCE IMBALANCE FOR ANY ELEMENT= -0.1340- 0'7 LBS 

OUTPUT SUMMARY 

PILE_:HEAD DEFLECTION = -0.392D-O l IN 
MAX I MUM BENDING MOMENT = -0 . 8090+0'7 LBS -·I N 
MAX I MUM 
NO . OF' 
NO. UF 

BOUNDARY 
CONDIT ION 

BCl 
-0.5 3000+05 

SHEAR li'ORCE - 0.839D+05 LBS -
r TKf< . .A T r u~w. - 'H · ._, ·~ j 

L.EH.O D~Ii' LEC'l' ICJN PUI NTS = 2 

S U M M A R Y T A B L E 
************************* 

BOUNDARY 
CONDITION 

BC2 
O.OOOOD+OO 

AXIAL 
LOAD 

LBS 
0.1440D+06 

PILE HEAD 
DEFLECTION 

IN 
- 0 . 3917D-01 

MAX . 
MOMENT 
IN-LBS 

-0.8093D+07 

MAX. 
SHEAR 

LBS 
0.83920+05 

JOB NO. 21 28J 186 REVIEWED R. BERGQUIST, PE WESTERN TECHNOLOGIES INC. 
REVISION # 1 REPARED MAXWELL The Qyality People 
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Glendale Ave. & 16th St. Bridges w/Struts, 
3011 Dia. Piers & 4% Steel 
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Glendale Ave. & 16th St. Bridges w /Struts, 
30 .. Dia. Piers & 4% Steel 
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Glendale Ave. & 16th St. Bridges w /Struts, 
30 .. Dia. Piers & 4% Steel 
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Glendale Ave. & 16th St. Bridg.es w /Struts, 
30 .. Dia. Piers & 4% Steel 
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~**~*****l********** ******************** ************ *** * PROGRAM LPI LE l * 
* t C l COPYRIG Ht 1985 ENSOFT . INC. t 
* ALL RIGHTS RESEHY ED * 

F'HEPAF.ED Ef.> PECIALLY FOR 

WESTERN TECHNOLOGIES. I NC. 

l'HOB~NIX. A:kl:!.ONA 8b04 0 

* 
* 
* 
*· 
:t 

* 
* •1:: 

* * 
-t**************** ********** *~*************** *********** 

PROGHAM LPLLEl 
(C) COPYR I GHT 198b EN SOFT. I NC. 
ALL RIGHTS RESERVED 

Gl e ndale Ave & .16tJh St Bridges~ £•ree ·- End w/ 3f:i" Dia Piers & 8% Steel 

UNITS--ENGLISH UN ITS 

I N P U T I N F 0 R M A T I 0 N 
********************************* 

THE LOADING I~; ~) 'l'ATI C 

P ILE GEOt1 1£THY AND PfWPl:t.:ET u: :::.; 

PILI!; LI,; NGTf! - t30 0 . 00 lN -
2 r•o r wrs 

X DlAMETEH MOMENT Ofi' AREA t10 UULU!::. OF 
INERTIA EL AS TI CIT Y 

IN IN I N** 4 IN**2 JJ m:; I I N * ·* ~~ 
O .OU Jo.OOO u . l :301)+06 .o . 1020+·04 0 ' 4 0 :3 [J +- 0 '7 

600 .00 .'16 . 000 0. 1:3 0D+CJ6 O.l02D+04 0 .4030+0'7 

JOB NO. 2128J 186 RE VIEWED R. BERGQUIST. PE WESTERN TECHNOLOGIES INC. 
REVISION # 1 PREPARED MAXWELL The Qyality People 
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' 

SOILS INF'OR.MATI ON 

X AT THE cm.O UND SURFACE = 360 . 00 IN -

l LAYEI-USJ CW ~30[ L 

LAYER 1 
THR: ~;()[!, 1~:·. ;\ ~ !.Af' IU 

v .- ·, 'J' i'IW '! -i f! ' '' I' '1' 111': 1_, :\ YI ,;J:. j l·i U UU ll'l 
X. A' l' 'l'H]:!; i!.U'l'TUM lJlt' THl!; L A'{ J:!;J I'. 

MODUl.US UF SUfKmAL>B: REACTION 
1UUU.UU IN 

0.225D+03 l.BStlN**3 

DH~'l'RLBUT ION OD' l!.:fFECT IVE UNI T WE IGHT WITH DEPTH 

X.lN 
:3t>U. OU 

1 CJUO. U(J 

~2 PU 1 NT~-i 
WE1 GH'l' . LBS / LN**3 

O.B OD -0 1 
u. eo D-- o 1 

Dl:::;TRIBU'flON OF ::JTHENGTH PARAMETERS WITH DEPTH 
2 POI NT[~ 

X. IN 
3oU.OO 

1000.00 

C. LBS / IN**2 
0 . 0000+00 
O.OOOD+OO 

PHI. DEGREES 
0 . 4 500+0 2 
0. 450D+O~! 

BOUNDARY AND LOADI NG CONDITIONS 

DISTRIBUTED LOAD CURVE 

LOADING NUM BER 1 

X, IN 
0.00 

360 .00 

2 POINTS 
LOAD.LBS / IN 

0.0000+-00 
0.620 0+-03 

= 1 

= 0. 000 Ll+ OO LbS 

E 50 

BO UNDAh'.Y -- CONDl'l'ION CODE 
LA TEHAL LUAD AT THE: PILl!: HEAD 
MOMENT AT THE PI LE HEAD = O.UOOD +OO TN-LBS 
AX[A L LOAD AT THE PILE HEAD 

~INlTE-DIFFERENCE PARAMETERS 
NUMBER 0 ~ PILE I NCREMENTS 

= 

DEF'LECTIUN TOLERANCE ON DETERMINATION OF 
MAXIMUM NUMBEf\ OF ITERATI ONS ALLOWED FOR 
MAXIMUM ALLOWABLE DEITLECT ION 

OUTPUT CODES 
KOUTPT = 
KPYOP = 
INC = 

1 
0 

0.0000+00 LBS 

= 
CLOSURE ·-
PILE ANALY~:)lS --

= 

J (J l_l 

() . 100 l)-(15 CN 
100(.1 

0 . :J6D+0:3 lN 

JOB NO. 2 128J 186 
REVISION # 1 

REVIEWED R. BERGQUIST, PE 

REPARED MAXWELL 

WESTERN TECHNOLOGIES INC. 
The Quality People 
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U I I '1' [' U 'l' l N ~ - U I!. M A. '1' l u N 

lJ l ~)'l '[,'. l H IJ 'l' I•: I J I,U/\U !_; II !I V ~ ; 

I,UI\I.J [ NG NliMHI£1<. 

X . 1 tJ 
u. lll l 

:~ti l J • I Il l 

"' t·u I NT ~; 

LUI\ll , _ 1.1 ~ ~ ;; LtJ . 
(I . I J I)! ) I J·l I Il l 

lJ . n <:IJ IJ I u:J 

= I fiUII NIJAI'Y t:O tWL T] I JN I :U t 'i ~; 

l, AT~: J,AL f.OI\Il AT TilE PI r. t<: Hf~A i l 

~ 11 n·l~ : t l' l ' i\'1' 'I' I {lo; I ' I I .to: IIJo: l \ I I 
II . (J()(J () II )I ) I. H : ~ 

·- tl . (IIII)(J II lll l t l l. l ::.; 
AX I AL l.U/\1 1 1\'l' T ill£ IJ ll. l< lll<:/\ 11 -· iJ. UIJ(J [JHJIJ I . U~i 

X DEF' I . ~~r:T I UN Mu m:N'l' Sll l•:Ah: 00 1L TOTAL 
lti~A C T lUN ~'l' " l£:)S 

l N I N l,U: i ·· LN f. liS L B~)/ IN LB:i / l N-n :'. 

*** ..... 't-* -t. .t • t ~ * ~- , .. ·t * ~ :j "' '~ ·•** •. • :j *· ,. "'* -~* *;; *"'*** •** .. '* . t.;: ~ ·t;j. :;~ •H --+ 

O .OCJ 0 . :.J 411)+0 l 0. 1 1 6 0 -- U :J (). 0 0 0 0 ,·00 O. OUOD tO O u . Lti l D - 0 '/ 
1 ~~. u o u . 3:3 11J+0 1 0 .3'/2D+0 3 u . 1 :: 4D+ 03 O . OUUD+OO CJ. :, J !) D--O 1 
2 4 .00 o . :J{:l U+O l 0. :rr 2 u+ o 4 U . 4 86D + O ~i () . 000 0 <·00 0. !) l G D •· lh.J 

.'3 6 . o n o . :J tlJJ+ul U . DU D+ O~ U. !1 21J+U4 (J . UOI)IJ+OU 0. l BUIJHJl 
48 .0U (I. :HJ !I lHII II. ::~t: J lJ l·Oh U. U Hil) +U4 0.00 0 lif 00 0 . 4 :l:JI)t U 1 

60 l i t) I) . : :8 l [Il-l I I n ~ ; 1. 4 LJ +O t> U . :i l U D+ 0 4 U.O IJUlJ+ UO u. 8f,(J D-l 0 1 
'1'1... OIJ O .:'.!:l \ l.l+ tJ l IJ. l Of) [)HJb u. 44til!+U 4 U.OI! OD+O IJ u. 14 '( [)t-U :2 

84 . 0 0 0 .~~-/ IU+ !Jl (I . I h~J!HUn 1.1 . oUH D+fl 4 0 . IJ t) OD+ OU tJ . ~:HIH U:C. 

!:! 6 . uo u . 'l..n lLH·O 1 11. :~ ~:.::J LJ +r J n ( ). "(!.)1\ 1)+()4 (J . I) (J l) [H- 00 (J. :J f) IJ[) IU~-~ 

l Utl . 00 (J :!. t:oJ lJ ·I I I 1 (I . ::HiO l >+ Ub lJ . l liU lJ + Ub O . UOOD+ OU U. 4 8~1 UHJc. 

1 '1..0.00 IJ. :~ 4 .\ IJ ·t l) 1 U. 4 H!:i ll +Oti U . 1 '1.. 4 LJ+U5 u. u oo l)t·(l CJ IJ . titl biJ H J:'. 
t;J ;'. . tliJ u . 'I.. :.J l IJ-+Ll 1 U . ti t,~J I !+ll ti U . 1 toi i D t Cl5 O .O Uf.l lJ+ UIJ 0. ~J 1 >:D+ U:l. 
14 4 . 00 u . t:2 1 lJH.It II . B ~,tiD +Uf:i II. 1. '/!:JD IU!:o 0. OtJOD+ UU 0. 1 U JU Hi3 
L5 1:i . OIJ U. 2 1llJ+0 1 U. 1UHD·I·IJ 'I . I I . !. 1 U lJ+ () b U.UIJUIJ·t OO I) . 1 b 1 [.1 f () ~l 

1ti8.UU 0 . ;,; I) 1 LJ I I) 1 u . t :wutu ·r U. ~ : 4 :) [J1 U!::o U . OOU UH JU U. UJUJ J+-U :.l 
li:JO . Oll 0. 1!:l 11!+Ul lJ . 1 f:i '( l! f u '/ IJ . '1.."/ ::JlHU ~J O .IJO ULJ+O O u . 2 3 ~: [)f 0 :i 
l!:J2 . UIJ IJ . l tl ll ii OI u. :.:o:HHtJ't II . :1\ "/U t·Uh ll . UOO lJ >OU 0 . :.: 8 llJ+ ('J:j 
;:: 04 . ()I) ll. 17 111+0 1 lJ . 2 4 ::l lJ I (J'( u . :Jt .H LJ+0 5 O.UCJ OD+UO fl . 3 :i'7IH 0 :3 
2 1G . OU 0. l ti I 0 1111 u. :J.ti!-1[)1-l)'l l). 4ll~:lJ+Uf, ll. Ol)OlJ +()t J 0 . 4 011 I) H) J 
2<! 8 . 0 0 0. 1 El2 Ll+ U 1 I I . J 4 UIH0'/ I). 44 8 0+0!:> U.UOOIJ+UO 0 . 4'1 I D+ O:.J 
24U . OO 0 . I 4 c:lJ+U 1 U. :J !l'f IJ HJ '( u. 4 8t:i [)1-() 5 O .UOUlJI UO U.!.\ 4 ~JlJ H):J 

2 b 2. UU (J . t .3 :.J[J + (J 1 0. 4 t-. ~ [ J+(I'I u.!:J47D+Oh O .ilOOD+ O(I 0 . 6 3 ti lJH)3 
2o4 . UO (I . 1 £:4 [) I U 1 0 . S2 HD f·U'/ lJ. 6U OD HJ 5 O.OOO U> C!O 0.?3 1 D+U3 
276.00 0. 11 4ll ·IIJ 1 0.603D+U'I 0 . G5f:i !J+ll5 O.O OOD+ OO (). 8:.J f, [HO:J 

288. 0 0 O.lo~, [Jt-0 1 u . 685lJ+()'( () . '114 0+ 0!) O.OOO LJ +OO 0 . 9 49U+-03 
30U. UO (J. 86 !'>D+UIJ I). '(75!) -l (1'/ 0.7'/bf>+Ob 0. u OOD-l UO u. 10'/ 0 +04 
31 2 . 00 O.tl79 1!1 UO U. ::J 'I 1D t U? (). t3:3tl [Jfl) f, O.OOOO t·UO O. t 'I.. 1 1J t-U 4 
3 2 4 .0U I). 'f!:HilJ-l () (J 0 . ~'ltiD+t l '/ U. tt0 4LJ-l 0 5 0. OOO [J -l ll(J 0. D t>D f 04 
:Do.OO 0 . 'It fl i l l u 0 0 . 1 0 9D >U8 u. :J'l2 l) t (J5 U .O OOfi t OO 0. 1 ~, JIH0 4 

:348. ()() u . CT/1>-JU U 0. 12 l.LJ+UH u. 10 4D+ 06 U. UUUIJ+UIJ I) . 1 t:i'/ [H(Il\ 

360.00 ll. hb:ll! t uo IJ. t ::l 4D+ CJ8 (j . I 1 ?.D I 0 6 u . 0110 n t-OO (J. 18!,[) HJ4 

:n~~. ou 0 . 4!:1 2 [! f0 () (). 14 '1 0 -HJtl (J. 11 1 D+ Oti · IJ.h 12U+U :J 0 . ;_:0 4D+CJ 4 
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4:!.0. uo 0. :~52LJ+U U 0 1 [i !:JIJ + t t8 0 . :-:?:j[J+ () f, .. u. C. I:JI JD+ Ot\ u.:~ h fiLJH>4 
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THE MAX!MUM M0M~NT lMBALANCE ~DU ANY ~LEMENT = -0. lltiD-U3 lN -L ~S 
THE MAX . LATERAL FORCE I MBALANCE FOR ANY ELEMENT = -0.1020- 04 LBS 

**** WAH NING **** 
MAXIMUM MOM~~NT IMBALANCE: FOH ANY ELEMENT= -·O.l l !:lD - 03 IN ··LBS 

OUTPUT SUMMAHY 

PILE-HEAD DE~LECTIUN 
MAXIMUM BENDING MOMENT 
MAXI MUM SHEAR FORCE 
NO. 0[1 I'l'EHATIONS 
NO. OF ZERO [)[FLECTION 

0.3410+01 
0 . 1860-1·0 8 

= - CJ. 165D+06 
17 

PO I NTS - 1 

S Ul"I M ARY T A B L E 
************************* 

lN 
LBS --I N 
LH~:l 

MAX . MAX. 
MOMENT SHEAR 
IN-LBS LBS 

BOUNDAHY 
CONDITION 

BCl 
U.OO OOD+ CJCJ 

BOUNDARY 
CONDITION 

BC2 
O.OOOOD+OO 

AXIAL 
LOAD 

LBS 
O.OOOOD+OO 

PILE HEAD 
DEFLECTION 

IN 
0.34080+01 0. 18630+ 0 8 -0 . 16490+ 0 6 
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