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Geotechnical I n v e s t i g a t i o n  Report 

Squaw Peak Parkway 

Phoenix, Arizona 

1.0 I n t r o d u c t i o n  - Scope 

Segment No. 58 o f  the  Squaw Peak Parkway runs from j u s t  south o f  Bethany 

Home Road t o  j u s t  n o r t h  o f  M y r t l e  Avenue, as  shown on F i g u r e  1. The 

proposed l i m i t e d  access d i v i d e d  highway i s  planned t o  be cons t ruc ted  on 

embankment o r  r e t a i n e d  f i l l  from south o f  Bethany Home Road t o  Rose Lane 

and from Maryland Avenue t o  j u s t  n o r t h  o f  t h e  Arizona Canal. The roadway 

w i l l  be depressed from j u s t  south o f  Glendale Avenue t o  near t h e  c ross ing  

o f  M y r t l e  Wash. Major s t ruc tu res  i nc lude  br idges  over Bethany Home Road 

and Arizona Canal, a  b r i dge  over t h e  depressed roadway a t  Glendale Avenue, 

several associated box c u l v e r t  s t ruc tu res ,  ex tens ive  lengths  o f  r e t a i n i n g  

wa l l s ,  and a  major storm drainage l i n e .  

P r o p o s a l s  f o r  subsur face e x p l o r a t i o n s  were t a k e n  i n  A p r i l  1986 and a  

rev i sed  proposal was signed i n  September 1986 w i t h  Western Technologies, 

Inc.  F i e l d  work was s t a r t e d  i n  January 1987. 

T h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  o f  t h e  d'rill ing-sampl  i n g ,  f i e l d  and 

l abo ra to ry  t e s t i n g  program, ana lys i s  o f  roadway s o i l  p r o f i l e ,  r e t a i n i n g  

wa l l  and b r i dge  foundat ion cond i t ions ,  s p e c i f i c  and general recommendations 

f o r  use i n  design and cons t ruc t ion .  

HNVB 



2.0 Area Geology 

The al ignment s tud ied  f o r  Squaw Peak Parkway, Phoenix, Arizona runs gen- 

e r a l l y  a long 18 th  S t r e e t  from Solano D r i v e  a t  the  south t o  Gardenia Avenue 

a t  the  nor th.  Th is  area l i e s  e n t i r e l y  w i t h i n  the Basin and Range Physio- 

graphic Province. The area i s  charac ter ized by f a u l t e d  and fo lded  moun- 

t a i n s  surrounded by  n e a r l y  f l a t  a l l u v i a l  p la ins .  The p r o j e c t  l i e s  i n  these 

p l a i n s  and encroaches t h e  mountainous areas on i t s  n o r t h  end. The sur face 

i s  t y p i c a l  urban r e s i d e n t i a l  and associated cons t ruc t i on  can expect t o  be 

encountered i n  t h e  near surface. 

The sur face i n  t h e  area from the  southern l i m i t  t o  the  Arizona Canal can be 

descr ibed as a l l u v i a l  v a l l e y  deposits.  The ma te r ia l  cons i s t s  o f  mix tu res  

o f  c lays,  s i l t s ,  sands, g rave l ,  w i t h  some cobbles. The coarser  gravel  and 

cobbles were found near a depth o f  approximately 50 f e e t  w i t h  a predomi- 

nance o f  sand and c l a y  w i t h  some gravel  above t h i s  l e v e l .  A m a t e r i a l  such 

as t h e  S-G-C o r  R iver  Run depos i ts  was n o t  encountered i n  the  e x p l o r a t i o n  

borings. The area n o r t h  o f  the  canal has a t h i n  sur face a l l u v i a l  l a y e r  

t h a t  va r i es  from zero t o  f i f t e e n  feet .  Below the  sur face l a y e r  an indu-  

r a t e d  Petromict  Conglomerate ( P e t t i j o h n )  o f  l i g h t  t o  heavy cementation was 

encountered. The conglomerate c o n s i s t s  o f  predominant ly gravel  s i z e  p a r t i -  

c l e s  a l though boulders up t o  1 f o o t  i n  diameter were observed. The con- 

s t i t u e n t s  o f  the  conglomerate were bound i n  f i nes  w i t h  a carbonate cement. 

The conglomerate outcrops and can be observed i n  t h e  M y r t l e  Wash near the  

c ross ing  o f  the  al ignment.  This format ion i s  wedge shaped accumulations o f  

gravel  t h a t  were shed from sharp ly  e leva ted adjacent  h ighlands and may be 

basal o r  may be i n t e r c a l  c a l  a ted  a t  several hor izons.  
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The metamorphic  s c h i s t s  o f  t h e  Phoenix  M o u n t a i n s  were  e n c o u n t e r e d  i n  

Borings AC-5 and AC-6 taken a t  the  Arizona Canal. This bedrock u n d e r l i e s  

the  conglomerates i n  t h e  area a t  v a r i a b l e  depths. 



3.0 Subsurface Explorations - Dril l ing,  Sampling, and Testing 

A to ta l  of 57 borings were d r i l l ed  along the  proposed alignment by Western 

Technologies, Inc., (WTI), Phoenix, Arizona. Figure 1 shows the  project  

location.  A l l  boring locations and depths, sampling procedures and f r e -  

quencies, and laboratory tes t ing  were determined by HNTB. Dril l  ing and 

sampling commenced on January 12, 1987, and was completed on February 11, 

1987. Supplemental borings were taken during March-April 1988 by WTI and 

Muncy Dri l l ing,  Inc. An HNTB geologist  witnessed the f i e l d  work on a f u l l -  

time basis. 

Various boring prefixes were selected t o  ident i fy  the main purpose of the 

borings. Bridge s t ruc ture  borings include " G " ,  "AC", and "BH" borings, 

roadway s t ruc tures  include "US" se r i e s ,  roadways - "R"  s e r i e s ,  and storm 

drainage borings include "SD" borings. The a s  d r i l l ed  boring locat ions  a r e  

shown on Figures 2.1 - 2.9. The logs of borings fo r  the s t ruc tures  and 

roadways a re  contained i n  Appendix 1 of t h i s  report. Appendix 2 contains 

the  boring logs for  the  storm drainage investigation.  

The borings were d r i l l ed  w i t h  truck-mounted CME-45 and 75 d r i l l  r igs .  

Advancement of the borings included one o r  more of the following methods: 

6-inch so l id  stem auger, 7-inch hollow stem auger, 4-inch rotary wash, and 

N X  s i z e  rock coring. Standard Penetration Tests (SPT) were generally per- 

formed a t  f ive-foot in te rva l s  of depth or  a t  stratum changes i n  the  s t ruc-  

tu re  borings. 

The SPT t e s t  involves driving a 2 inch O.D., 1 3/8 inch I.D. s p l i t  barrel 





4.0 Subsurface Condi t ions 

I n  t h e  v i c i n i t y  o f  Bethany Home Road subsurface cond i t i ons  i n d i c a t e  pr imar-  

i l y  sandy c l a y s  w i t h  gravel  and sandy and c layey grave ls  t o  a depth o f  60+ - 
feet .  North from Bethany Home Road t o  the  Arizona Canal c ross ing  were 

encountered p r i m a r i l y  sandy gravel  s o i l s  t o  depths o f  up t o  20+ - feet. From 

t h e  Arizona Canal northward t o  M y r t l e  Wash t h e  upper sandy grave ls  encoun- 

te red  were t y p i c a l l y  l e s s  than 10 f e e t  t h i ck .  

Beneath these t h i n  overburden s o i l s  from Arizona Canal t o  M y r t l e  Wash were 

encountered a rock-1 i k e  conglomerate ma te r ia l  . This ma te r i a l  was genera l l y  

moderate t o  h i g h l y  cemented gravel ,  cobble, and boulders w i t h  occasional 

c l a y  and sand lenses. The depth t o  t h i s  conglomerate va r ied  from 15-20 

f e e t  a t  the  Arizona Canal t o  approximately 5 f e e t  a t  Glendale Avenue and 

M y r t l e  Wash. 

The th ickness o f  the  conglomerate i s  a n t i c i p a t e d  t o  genera l l y  decrease t o  

the  n o r t h  as the  roadway approaches the  Phoenix Mountains. Two bor ings  

taken a t  the  Arizona Canal encountered t h e  under ly ing  s c h i s t  bedrock a t  

very d i f f e r e n t  e leva t ions ,  1149+ and 1207+. This  v a r i a t i o n ,  w h i l e  sur -  - - 
p r i s i n g ,  i s  n o t  unusual as the  mountainous t e r r a i n  as observed above ground 

extends beneath the o v e r l y i n g  conglomerate and gravel  s o i l s .  

The subsurface i n fo rma t ion  p r o f i l e  showing the  p l o t t e d  bo r ing  i n fo rma t ion  

i s  shown on Figures 3.1 t o  3.4. A separate p r o f i l e  showing t h e  storm 

drainage bo r ing  i n fo rma t ion  i s  inc luded i n  Appendix 2. 
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5.0 Analys is  and Conclusions 

The i n t e r p r e t e d  subsurface cond i t i ons  were examined w i t h  respect  t o  

proposed cons t ruc t i on  o f  t h e  roadway cut ,  roadway embankment, r e t a i n i n g  

wa l ls ,  b r i dge  s t ruc tures ,  and box c u l v e r t  s t ruc tures ,  and are discussed 

be1 ow. 

Reta in ing  Walls 

Proposed l o c a t i o n s  o f  t h e  r e t a i n i n g  w a l l s  are shown on F igures  3.1 and 3.4 

a long w i t h  the  subsurface p r o f i l e  in fo rmat ion .  Walls w i l l  be cons t ruc ted  

e i t h e r  above o r  be low  e x i s t i n g  grade a l o n g  much o f  t h e  l e n g t h  o f  t h e  

planned roadway. The subsurface cond i t i ons  i n d i c a t e  m a t e r i a l s  be1 ow t h e  

proposed f o o t i n g  l e v e l s  are a n t i c i p a t e d  t o  vary considerably a long the  

a l i g n m e n t .  Some f o o t i n g s  w i l l  l i k e l y  be suppor ted  on t h e  c l a y e y  and 

g r a v e l l y  overburden w h i l e  o thers  w i l l  be supported on the  conglomerate 

mater ia ls .  

Maximum safe a l lowab le  bear ing  pressures f o r  spread foo t ings  f o r  w a l l s  can 

vary from 1500 t o  4000 p s f  f o r  overburden s o i l s  and from 4000 - 10,000 p s f  

f o r  the  dense grave ls  and conglomerate. Wall f oo t i ngs  can be supported on 

a minimum o f  3 f e e t  o f  compacted f i l l  o r  recompacted s o i l  a t  an a l lowab le  

bear ing  value o f  3,000 psf .  Where w a l l s  a re  h igh  and the  corresponding 

bear ing  pressures are  too  low t o  design spread foo t i ngs  economically, deep 

foundations extending i n t o  t h e  under ly ing  dense m a t e r i a l s  may be requi red.  
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The use of reinforced ear th  walls along cer ta in  wall sections may be fea- 

s ib le .  However, these walls would require the  import of special granular 

backf i l l  from o f f s i t e ,  a s  much of the  proposed excavated materials  would 

not be su i tab le  fo r  the  reinforced ear th  wall backf i l l .  Should t h i s  type 

of wall be considered, the  wall manufacturer's plans should include veri-  

f i ca t ion  of internal  s t a b i l i t y  using the available s o i l s  information. All 

calculat ions  should be provided w i t h  the  plans submittal. External s t ab i l -  

i t y  confirmation i s  generally the  responsibi l i ty  of the engineer.. 

Roadways 

The preliminary roadway grades show the proposed Squaw Peak Parkway con- 

s t r u c t e d  on embankment h e i g h t s  up t o  30 f e e t  + - f o r  t he  approaches t o  

Bethany Home Road and 15 f e e t  + - f o r  the  approaches t o  the Arizona Canal 

crossing. Cuts on the order of 20 f e e t  + - are  shown fo r  the  depressed 

roadway approaches fo r  the  Glendale Avenue underpass. 

The high f i l l  areas  will be contained by walls and maximum embankment 

heights ant ic ipated a re  15 f e e t  +. - Embankment slopes of 3 : l  ( H : V )  should 

be sa t i s fac tory  i f  constructed properly w i t h  su i tab le  mater ia ls ,  while 4:l 

slopes i f  permissible should allow fo r  easy slope maintenance. 

Embankment settlement should be minor and occur rapidly a s  construction i s  

performed. Embankment construction should be according t o  appropriate City 

or S ta te  standards. 

I 
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The major cut  area associated w i t h  the depressed roadway approaches t o  the 

Glendale Avenue underpass may u t i l i z e  walls and cu t  slopes i n  combination. 

The anticipated cu t  section will be primarily i n  rock-1 i ke conglomerate 

materials.  Excavation of these materials w i t h  normal ear th  moving equip- 

ment may not be possible and may require special ripping equipment and/or 

controlled blasting. I f  b las t ing i s  permitted, monitoring of the surroun- 

ding residences should be required as  well as a preconstruction survey of 

each s t ructure .  

C u t  slopes i n  the conglomerate could be made ver t ica l ,  however, long-term 

exposure of such s lopes  would l i k e l y  r e s u l t  i n  l o c a l i z e d  e ros ion  and 

sloughing and u l t i m a t e l y  ove ra l l  s lope  i n s t a b i l i t y .  Slopes could be 

benched o r  f la t tened t o  3:l o r  f l a t t e r  and paved or  covered with a so i l  

layer t o  es tabl ish vegetative cover. 

Along the roadway i n  areas where conglomerate materials are encountered a t  

subgrade leve l ,  the excavation beneath the proposed pavement should be over 

excavated t o  a t  l e a s t  12 inches below the f inal  subgrade level and back- 

f i l l e d  with sui table  f i l l  material. 

Bridge Structures 

Three main bridge s t ructures  are  proposed a t  the locations shown on Figures 

3.1 t o  3.4. 
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For the  b r i dge  over Bethany Home Road, subsurface cond i t i ons  show an upper 

s t i f f  sandy c l a y  w i t h  g r a v e l l y  sand l a y e r s  t o  a  depth o f  20 f e e t  +, - under- 

l a i n  by a  dense sandy gravel  t o  g r a v e l l y  sand w i t h  some c lay .  Spread 

f o o t i n g s  supported i n  t h e  upper s o i l s  would be l i m i t e d  t o  a l lowab le  bear ing  

pressures o f  from 1500 t o  3000 ps f .  Dr iven p i l e  foundat ions would have t o  

be supported i n  t h e  lower dense granu lar  m a t e r i a l s  b u t  there  may be some 

d i f f i c u l t y  i n  d r i v i n g  p i l i n g  t o  t h e  requ i red  depths. D r i l l e d  s h a f t  foun- 

da t ions  cou ld  extend i n t o  t h e  lower  dense granu lar  m a t e r i a l s  and p rov ide  

support i n  combined end bear ing  and s ide  res is tance.  An a l lowab le  end 

bear ing  value on t h e  o rde r  o f  12 KSF and a  s ide  res i s tance  value o f  1.2 KSF 

below E leva t i on  1165+ - can be used. Should sha f t s  extend below E leva t i on  

1119+, - an a l lowab le  end bear ing  o f  20 KSF and s ide  res is tance o f  2  KSF can 

be used. 

For  the  b r i dge  over the  Arizona Canal, shal low s o i l  bear ing  spread f o o t i n g s  

would be l i m i t e d  t o  a l l owab le  bea r ing  pressures o f  from 1500-3000 ps f .  

D r i l l e d  s h a f t  foundat ions would extend i n t o  the  lower conglomerate mate- 

r i a l  s  below approximate E leva t i on  1226+ - a t  an a1 lowable s ide  res i s tance  

value o f  1.0 KSF and an a l lowab le  end bear ing  value o f  10 KSF. Below Ele- 

v a t i o n  1205+, - d r i l l e d  s h a f t  c a p a c i t i e s  can increase. Deep spread f o o t i n g s  

cou ld  a l so  be used a t  an a l lowab le  bear ing  value o f  10 KSF, however, spread 

f o o t i n g s  are  n o t  recommended f o r  t h e  b r i dge  s t r u c t u r e  due t o  the  p o t e n t i a l  

e f f e c t s  on the s o i l s  from water i n  t h e  canal. 

A t  Glendale Avenue, t h e  b r i dge  w i l l  be b u i l t  over the depressed roadway, 

some 20 f e e t  + - deep. For  spread f o o t i n g s  supported below E leva t i on  1240+, - 



an a l lowab le  bear ing  value of 10 KSF i s  appropr iate.  D r i l l e d  sha f t s  w i t h  

an embedment o f  10 f e e t  o r  more below E leva t i on  1240+ can be designed f o r  - 
an a l lowab le  end bear ing  value o f  15 KSF and an a l lowab le  s ide  res i s tance  

value o f  1.5 KSF. Shal lower spread f o o t i n g s  i n  t h e  poorer q u a l i t y  conglom- 

e r a t e  m a t e r i a l s  can be designed f o r  an a l lowab le  bear ing  value o f  4000-6000 

ps f ,  depending on t h e  l o c a t i o n  o f  t h e  foo t ing .  

Box Cu lver ts  

Box c u l v e r t  s t r u c t u r e s  a r e  proposed i n  t h e  a rea  o f  t h e  A r i z o n a  Canal 

c ross ing  and a t  M y r t l e  Wash. Near the  Arizona Canal, box c u l v e r t  s t ruc -  

t u r e s  cou ld  be supported on spread o r  mat foundat ions a t  an a l lowab le  

bea r ing  pressure o f  from 1500 t o  3000 p s f  above E leva t i on  1226+, depending - 
on t h e  ac tua l  f o o t i n g  l oca t i on .  Construct ion of a  box a t  M y r t l e  Wash would 

l i k e l y  be i n  t h e  conglomerate m a t e r i a l s  below E levat ion  1290+. An a l low-  - 
ab le  bear ing  pressure f o r  t h e  dense granu lar  m a t e r i a l s  a t  t h i s  l o c a t i o n  i s  

6000 psf .  

Pedestr ian Overpass/Underpass 

A proposed pedest r ian  c ross ing  near Maryland Avenue i s  be ing  considered as 

e i t h e r  an overpass o r  underpass s t ruc tu re .  Recent bor ings  i n d i c a t e  a  p r i -  

m a r i l y  sandy gravel  ma te r i a l  i nc reas ing  i n  dens i t y  and s t reng th  w i t h  depth. 

For  spread foo t i ngs ,  a l l owab le  bear ing  pressures o f  1500 - 5000 p s f  cou ld  

be used depending on t h e  design depth o f  the  foo t ings .  

C3N'U'B 



6.0 Recommendations 

1. Retaining wall foundation recommendations are  shown on Figures 3.1 t o  

3.4, including shallow and deep foundations where pract ical .  In the 

area of Bethany Home Road, deep foundations should be required t o  sup- 

port the high wall sections t o  reduce the potential fo r  unfavorable 

wall movements. 

2. For w a l l s  placed on a t  l e a s t  3 f e e t  of compacted f i l l  e i t h e r  i n  

embankments o r  i n  overexcavation and backfil l  s i tua t ions ,  an a1 lowable 

bearing value of 3000 psf i s  recommended. 

3. For normal backfil l  conditions using a granular backfil l  layer  

adjacent t o  the wall with a posit ive drainage system, an equivalent 

l a t e r a l  f lu id  pressure (EFP)  of 35 pcf is appropriate. The 

coef f ic ien t  of f r i c t i on  against  s l iding along the base of the walls 

f o r  spread footings may be taken as  0.35 i n  overburden areas and 0.50 

for  footings on the dense gravels and conglomerate. Where conditions 

j u s t i f y ,  a passive soi l  resistance in  f ron t  of these walls may be 

taken a s  1000 psf and 3000 psf for  soi l  and conglomerate materials 

respectively. 

4. Where the use of reinforced earth type retaining walls are  considered, 

t he  wall manufacturer's plans should include ver i f icat ion of internal 

s t a b i l i t y  using the available s o i l s  information. Design assumptions 

should be s ta ted and s t a b i l i t y  calculations provided. Walls of t h i s  



t y p e  would r e q u i r e  t h e  import  of spec i a l  g r anu la r  b a c k f i l l  from 

o f f s i t e ,  a s  much of the  proposed excavated materials  would not be 

sui table  fo r  the special wall backf i l l .  

5. Embankment slopes fo r  compacted f i l l s  should be s table  a t  3 : l  (H:V)  

slopes, while 4 : l  slopes i f  permissible should allow fo r  ea s i e r  slope 

maintenance. Embankment construction should be according t o  appro- 

p r i a t e  City or  S ta te  standards. 

6. Excavation of the depressed roadway approaches t o  the Glendale Avenue 

underpass will be primarily i n  rock1 ike conglomerate materials .  Exca- 

vation of these materials  w i t h  normal ear th  moving equipment may not 

be possible and may require special ripping equipment and/or con- 

t ro l l ed  blasting.  If blast ing i s  permitted, monitoring of the sur- 

rounding residences should be required a s  well a s  a preconstruction 

survey of each s t ructure .  Blasting should not be performed w i t h i n  200 

f e e t  + - of new construction. 

7. Vertical cu t  slopes i n  the conglomerate material may not be s tab le  fo r  

the long term. Slopes could be benched o r  f la t tened t o  3 : l  o r  f l a t t e r  

and paved or  covered w i t h  a soi l  layer t o  es tabl ish  vegetative cover. 

8. Along the  roadway i n  areas  where conglomerate materials  a re  encoun- 

tered a t  subgrade leve l ,  the  excavation beneath the proposed pavement 

should be over excavated t o  a t  l e a s t  12 inches below the f inal  sub- 

grade level and backfil led w i t h  su i tab le  f i l l  material .  

[=3NTB 



9. Excavated conglomerate m a t e r i a l s  may be s u i t a b l e  f o r  use i n  general 

embankment f i l l s  i f  broken down s u f f i c i e n t l y  such t h a t  there  are  ade- 

quate f i n e r  p a r t i c l e s  t o  a l l o w  even d i s t r i b u t i o n  and f i l l i n g  o f  a l l  

v o i d s  t o  form a dense and compact f i l l .  These m a t e r i a l s  should be 

p l a c e d  i n  the  lower p a r t  o f  embankments and kept  below th ree  f e e t  o f  

the  f i n i s h e d  subgrade. 

10. B r i d g e  foundat ion recommendations are  shown on Figures 3.1 t o  3.4, 

i n c l u d i n g  shal low and deep foundations where p r a c t i c a l .  Where deep 

foundations are used, d r i l l e d  sha f t s  a re  recommended. A t  the  Arizona 

Canal crossing, spread f o o t i n g s  are  n o t  recommended f o r  the  b r i dge  

s t r u c t u r e  due t o  p o t e n t i a l  e f f e c t s  on the  s o i l s  from adjacent  water i n  

t h e  canal .  Lengths o f  d r i l l e d  sha f t s  w i t h i n  5 f e e t  o f  t h e  f i n i s h e d  

ground sur face should be d isa l lowed f o r  s ide  res i s tance  support. 

11. D r i l l e d  sha f t s  should be s t r a i g h t  s ided and designed w i t h  a minimum 

diameter  o f  24 inches. Shaf ts  should be spaced a minimum o f  2.5D 

cen te r  t o  center  i n  t h e  dense granu lar  s o i l s  f o r  independent ac t ion .  

Shaf ts  expected t o  be i n  p r i m a r i l y  the  conglomerate m a t e r i a l s  can be 

s a f e l y  spaced as c l o s e  as 2D. Shaf ts  should be v i s u a l l y  inspected by 

q u a l i f i e d  personnel. Machine c lean ing  should be adequate i f  proper 

equipment  i s  used. Rock augers and/or rock c o r i n g  methods w i l l  be 

necessary t o  excavate sha f t s  i n  the  conglomerate m a t e r i a l s  and perhaps 

t h e  dense gravels. Temporary cas ing  may be necessary i n  some areas 

and s l u r r y  o r  dewatering methods may be necessary also. 

S H N T B  



12. Recommended design parameters for  l a t e r a l  loads on d r i l l ed  shaf t s  are  

as  follows: 

For COM 624 Program 

Layer 1: Sandy clay and clayey sand overburden and f i l l  

KSOIL = 3 

k = 150 pci 

= 0.064 pci 

B = 0" 

C = 5.2 psi 

€50 = 0.015 

Layer 2: Clayey sand and gravel s 

KSOIL = 4 

k = 90 pci 

= 0.069 pci 

B = 33" 
C = 0 

E50 = 0 

Layer 3: Dense gravels and conglomerate 

KSOIL = 4 

k = 225 pci 

x- = 0.075 pci 

6 = 40" 

C = 0 

E50 = 0 

Location of these layers  are  shown on Figures 3.1 t o  3.4. 



13. A t  the  Arizona Canal br idge,  deep pene t ra t i on  o f  the  conglomerate may 

be requ i red  by d r i l l e d  s h a f t  foundations. The v a r i a b l e  cemented con- 

glomerate appears r o c k - l i k e  i n  some areas b u t  i n  o thers  i s  uncemented 

w i t h  numerous c l a y  layers.  Several foundat ions cou ld  encounter bed- 

r o c k  above planned bottom o f  s h a f t  e leva t ion .  The s c h i s t  bedrock i s  

h i g h l y  f r a c t u r e d  and j o i n t e d  w i t h  c l a y  i n f i l l i n g  wh i l e  t h e  upper por-  

t i o n  i s  i n d i c a t e d  t o  be weathered and broken. Side res i s tance  and end 

bear ing  capac i ty  o f  t h e  upper bedrock i s  expected t o  be s i m i l a r  t o  t h e  

over1 y i n g  conglomerate. Penet ra t ion  o f  10-15 f e e t  i n t o  t h e  bedrock 

may be requ i red  be fore  rock q u a l i t y  improves s i g n i f i c a n t l y  t o  a l l o w  an 

i n c r e a s e  i n  s ide  res is tance and end bear ing  capaci ty .  Foundations 

shou ld  be inspected by q u a l i f i e d  foundat ion personnel t o  con f i rm  t h e  

design capac i ty  and make adjustments i n  s h a f t  lengths  i f  requi red.  

14. A t  the  proposed Pedestr ian Bridge, the  f o l l o w i n g  e leva t i ons  and a1 low- 

ab le  bear ing  pressures apply: 

Locat ion  

West Side 

Center L ine  

Foundation 

E leva t i on  

1222 - 1219 

1219 - 1212 

1212 & below 

1222 - 1219 

1219 - 1212 

1212 & below 

Al lowable 

Bearing Pressure 

1500 p s f  

3000 p s f  

5000 p s f  

1500 p s f  

3000 p s f  

5000 p s f  

East Side 1223 - 1220 

1220 - 1215 

1215 & below 

1500 p s f  

3000 p s f  

5000 p s f  



7.0 Limitations 

These analyses, in terpreta t ions  and recommendations are of necessity based 

on s i t e  conditions - surface and subsurface - a s  they existed a t  the time 

of the exploratory borings. Further, i t  has been assumed tha t  the l imited 

exploratory borings, in  re la t ion t o  both area of the s i t e  and depth, a r e  

representative of conditions throughout the s i t e .  I f  during construction 

conditions a r e  encountered which d i f f e r  s ignif icant ly  from those reported 

herein, the analyses, in terpreta t ions ,  and recommendations should be 

reviewed and/or revised as  necessary. 
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SOlL TESTING LEGEND 

- 

WC - Water Content 

L L  -Liquid Limnt 

P I  - Plostichy Index 

%-ZOO - Percent Possing a 2 0 9  Sieve 

Dry - Dry Unit Weight 

MO - MoisturelDemfiy-Maximum Dry Unit Weight in 
Pounds Per Cubic Foot ot Optimum Moisture 
Content in Percent 

Res. - Resistivity in  ohm-cm 

MATERIALS LEGEND TYPICAL BORING 

1 CLAY SILT BEDROCK Standord Penetration Test " N"  (ML) Unified Clasrificotion System Symbol 
Value- the number of blows of 

inches required to drive a 2 inch 1 
a 140 lb. hammer fal l ing 3 0  Material Symbol 

ao.. I 318 inch 1.D. sp l i t  1 SAND 8 GRAVEL banel  sompler 12 inches. Iderval d " Undishrbed" Ring Sample- 
a 3 inch O.D. sampler linedwith 2.42 . .. enstration of leer than 12 

rches  is recorded as blows/ inch i.n bmsr rings is driven infa the 
penetration - 100 17.5" ) undisturbed s d i  by 0 140 ib. hammer 

foiling 30 inches. Unless indicated 
otherwise, the sampler i s  drwen 12 I COBBLES OR BOULDERS 1 CONGLOMERATE 

.;,: 
inches ond the blows required to .. . 
e f f e d  the penetrotion recorded. 

Materill1 Change 

Ground Woter Level and Dote So l  L FRACTIONS 
Recorded 3-5-82 

ROD-(Rock Quality Designation1 a d i f i e d  
Core Recovery 'VI per cent far 

COMPONENT SIZE RANGE 
care recovery in per cent used as on 

indicded interval - Rec. 9 2 %  index to Rock Quolity 
BOULDERS ABOVE 12 INCHES 
COBBLES 3 INCHES TO 12 INCHES ROD Oescription of Rack Ouolity ROD 8 7 %  GRAVEL NO. 4 SIEVE TO 3 INCHES 

0 - 2 5  Very POW COARSE GRAVEL 3/4 INCH TO 3 INCHES 
Interval of bedrock t h d  woo sampled 25-50  Poor FINE GRAVEL NO. 4 SIEVE TO 3/4 INCH 
with a Double Tuba Cora Borrei 50-75 Fair SAND NO. 200 SIEVE TO No. 4slEVE 

75-90  Good CO4RSE SAND NO. 10 SINE TO NO. 4 SIEVE 
90-100 Excellent MEDIUM SAND NO. 40  SIEVE TO NO. 10 SiEVE 

FINE SAND NO. 200 SIEVE TO NO. 40 SIEVE 
FINESISILT OR CLAY1 BELOW NO. 200 SIEVE 

1 
I 
1. em"., mm- . mm. 

VICINITY MAP 
i 

UNIFIED SOIL CLASSIFICATION SYSTEM i I 
! 

FINE GRAINED SOIL COARSE GRAINED SOIL NOTES 
I. The b a r i w  shown m these drowings were drilled 

by Wer im Technologies Inc., Phoenix, Arizona. 
between January i 2  and February 11, 1987. 

NO MIXTURES. LESS THAN 5 %  
2 ~levat ia i  datum is u.s.G.s.. 
3. The w i n d  water levels shown were recorded during times 

Half Of Cwrr Of drillih. Porosity of ~o i l~ t ra ta ,  weather conditions, 
seas one^ changes, site topwrophy, etc, may cause 
changes i n  I the water levels reorded. 

NOTE: SOILS WlTH 5 TO 12% MINUS 200 FlNE SHOULD BE CLASSIFIED WlTH WAL SYMBOLS. 

SQUAW PEAK PARKWAY 
SEGMENT NO 58 

PHOENIX, ARIZONA 
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i 

VNTB JOB NO. 11184 -21-01 

GENERAL INFORMATION 
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PREPARED: WAD DATE:- 
DRAWN: SEG DIITE. 4 -/3.87 
CHECKEI~: WAD o ~ r s 4 - / 6 - 8 7  FIGURE I 
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APPENDIX 1 

Boring Logs and Test  Data 



LOG OF BORING NO. AC-1 P a g e  1 o f  2 P a g e s  

pmject S q u s  job NO. 21265313 

Elevation 1241.8 D~~~~ 266+70 87' L e f t  o f  C e n t e r l i n e  

RigType CME 45/CME 75 ~~t~ 1/12 & 2/3/87 



LOG OF BORING NO. AC-1 CONTINUED Page 2 of 2 Pages 

I project Squaw Peak Parkway Job No 21265313 

Description 

Poss ible  contact with underlying s c h i s t  u n i t .  

- . 

Hole backf i l led  2 /3 /87  



LOG OF BORING NO. - AC-2 Page  1 of 2 Pages  

Project Squaw Peak Parkway , , , b ~ ~  21265313 

Elevation 1242-6 Datum 263+42 5 9 '  R i g h t  of C e n t e r l i n e  

T ~ ~ ~ / s ~ ~ ~ B ~ ~ ~ ~ ~  7" HSA/4" RW/4" CNX Rig Type - CME 45/CME 75 ~~t~ 1 / 1 2  & 2 /2 /87  



I LOG OF BORING NO. AC-2 CONTINUED Page 2 of 2 pages 

I project Squaw Peak Parkway J,,I,NO. 
21265313 



I LOG OF BORING NO. AC-3 Page 1 of 2 Pages 
- 

project S q u s  job NO. 21265313 

I Elevat~on 
1242.2 D~~,,,,, 264+74 87' L e f t  of Center l ine  

Rlg Type CIfE 75 Date 1/12 & 1/29/87 



I 
LOGOF BORING NO.AC-3 CONTINUED Page 2 of 2 Pages 

I project j o b ~ o ,  21265313 



1 LOG OF BORING NO. AC-4 Page 1 of 2 pages 

Squaw Peak Parkway Job No 2126J313 

I 
Prolect 

Elevat~on 1243.5  Datum - 262+35 64 '  Right o f  Centerline 

Type/Size Boring 7'' HSA/CNX Rig Type CME 75 Date 1/13/87 



I LOG OF BORING NO.AC.-4CONTlNUED Page 2 of 2 Pages 

I project Squaw Peak Parkway job iqo, 21265313 



BORING NO. 

AC-5 
HOWARO NEEOLES TAMMEN a BEROENOOFF GEOLOGIC LOG SHEET OF 

1 I 1 4 I 
PROJECT Squaw Peak Parkway 

Phoenix, Arizona 
EXPLORATION CONTRACTOR Munc.~ Ori 1 1 i nq Inc. 
ENGINEERS REP. J. Szturo LOGGED BY J .  Szturo COMPLETED 3-3 1-88 

CASING INFORMATION 1 GROUNDWATER LEVEL DATA 
SIZE 1 DEPTH 1 DATE I TIME I DEPTH I DATE I TIME I DEPTH .... r . n  m I 

I I I I I I I I 

I I I I I I I I 
DRILLING METHOD Rotarv t o  19 '  N X  Core t o  105.5 . 

ELEV. 
DATUM 

3 e 
~ 5 8  o 2 m > B  z w x  DESCRIPTION REMARKS 

Z Z W  
USGS 

'q g a 2 z P g r s  E 2 g o a r i , , d  ELEv. 
Z 

0 r r r i e s 8 0 %  1241.8 
- - - - - 2.5- See Boring AC-2 Dr i l l  & s e t  NX 

f o r  desc r ip t ion  0-19' casing t o  19.0' 

Hard, s o l i d  d r i l l i n g  
15.0'  - 19.0' 

19.0 1222.8 

Lightly t o  Moderately Cemented 
Sandy Angular Gravel & Cobble 
Conglomerate, Sandy Clay Matrix 
with varying degrees of cemen- 
t a t i o n .  





I 3 
4 I 

PROJECT Squaw Peak Parkwav STATION 265+08 
Phoenix, Arizona OFFSET 51' R t .  I EXPLORATION CONTRACTOR Munc.~ D r i  1 1 ins Inc. STARTED 3-30-88 

ENGINEERS REP. J - SZtUrO LOGGEDBY J.  SzturO COMPLETED 3-31-88 

BORING NO. 

AC- 5 
SHEET OF HDWAF~O NEEDLES TAMMEN a ~ERGENOOFF GEOLOGIC LOG 



BORING NO. 

AC-5 
C(OWAF(O NEEDLES TAMMEN 8 BERGENDOFF GEOLOGIC LOG SHEET OF 

4 4 
PROJECT Squaw Peak Parkway STATION 265'08 

Phoenix, Arizona OFFSET 51' R t .  

I EXPLORATION CONTRACTOR l uncy  Dri l l ng Inc. STARTED 3-30-88 
ENGINEERS REP. J -  SzturO LOGGEDBY J. SzturO COMPLETED 3-31-% 

DRILLING METHOD 

DESCRIPTION 

Bedding/fractures 30' 
General 1 y 2"-4" a p a r t  
Occasional Quartz v e i n l e t s  
and f r a c t u r e  healing. 

Bottom of  Boring a t  105.5' 
Boring Backfi l led 3-31-88 

- - 
-110.6 
- 

-112.5 - - - 
-115.6 - - - 
-117.5 
- - -m 



BORING NO. 

AC-6 
SHEET OF HOWAE(O NEEDLES TAMMEN a BERGENDOFF GEOLOGIC LOG 



BORING NO. 
AC-6 

HOWARD NEEDLES TAMMEN B BEROENDOFF GEOLOGIC LOG SHEET OF 

a Squaw Peak Parkway 2 2 I 
STATION 267+25 

Phoenix, Arizona OFFSET 101' L t .  

1 EXPLORATION CONTRACTOR M U ~ C Y  D r f  1 1 i nq STARTED 3-31-88 
ENGINEERS REP. 3 .  Sztut-0 LOGGEDBY J '  Szturo COMPLETED 4-1-88 

DRILLING METHOD . 
ELEV. 

- DATUM 
3 5 g E  0 
2 m > B  z 

W x  DESCRIPTION REMARKS USGS 
$ 2 3  

d ~ ~ L  ELEV. 
'2 o a o : 1 ~ 8 8 a  1241.2 

- 1  
- 

- No cement 31'-33' 
3 1 .  ! g r a v e l  cobbles i n  clayey sanc. 
-32.5 

Highly fractured 41.8-47.5 



I LOG OF BORING NO. BH-1 Page 1 of  3 pages  

project s q u a w  job NO 21265313 

Elevat~on 1187.0 oaturn 226+58 6 '  L e f t  of  C e n t e r l i n e  

Type/S~ze Bor~ng 7" H S A / ~ "  CNX Rig Type CME 75 Date 2 /5 /87  

I f  

I 
I 
I 
I 
i 
I 
I 
1 
I 
I 
I 
I 
I 
I 

c 

gi == 
C Z  = 2 
G 

CL 

SP 

CL 

SP 

GP 

Encountered 

,s 
22 
+ 
% 

Descr~pt~on 

SANDY CLAY FILL; some g r a v e l s ,  brown, f i r m  t o  s t i f f ,  
m o i s t  

GRAVELLY SAND; w i t h  f i n e s ,  l i g h t  brown, m o d e r a t e l y  
d e n s e ,  damp, l i g h t  c e m e n t a t i o n  

SANDY CLAY; some g r a v e l s ,  brown, h a r d ,  m o i s t  

GRAVELLY SAND; some f i n e s ,  l i g h t  brown, v e r y  d e n s e ,  
m o i s t ,  modera te  c e m e n t a t i o n  

SANDY GRAVELS; some f m e s ,  l i g h t  brown, m o d e r a t e l y  
d e n s e ,  m o i s t ,  l i g h t  c e m e n t a t i o n  

+a 

a a - 
a .  
8 

- 
- 
- 
- 
- 5 

I 
1 0  
- 
- 

,, 
- 
- 
- 
- 

20 

- 

None 

5 
2 - a 
t 
v, 

- 
N - 

- 
R 

- 

N - 

$% 
n a  

III 

- 
- 
- 

25 

- 
- 

- 

-30 

Groundwater Condltcons 

C 

Blows/Foot 

N/R 

- 25.- 

50/11" 

23 

5016" 

4 4  

1 

- 
N 
- 



I LOG OF BORING NO. Bil-1 CONTINUED Page 2 of 3 Pages 

project Squaw Peak Parkway jobjqo, 21265313 

1 

c 
5! 

3%  =.z 
c z  
I3 

V 

GP 

SP 

GP/ 
GC 

0 

i+. 
3% 
.%3 
2 6  

Descr~pt~on 

SANDY GRAVELS; some f i n e s ,  brown, very dense,  mois t ,  
l i g h t  cementation 

--- 
GRAVELLY SAND; some f i n e s ,  brown, very  dense, mois t ,  

l i g h t  cementation 

g rave l s  a r e  decomposing 

- 
Sandy g rave l ;  with f i n e s ,  l i g h t  brown, very dense, 
moist ,  l i g h t  cementation 

Auger r e f u s a l  @ 57.3 f e e t  
Sandy Gravels and cobbles;  with f i n e s ,  l i g h t  brown, 
very dense,  damp, l i g h t  cementation 

g " 
nn 
2 
O 

g ' 
3 
P 
E 
2 

N 

- 
N 

E 

N 
I 

L 

- 
+ 

5 n 
6 

- 
- 
- 
- 

35 - 

- 
- 
- 

4 0  - 
- 
- 
- 
- 

4 5 - 
- 
- 
- 
- 

50 - 
- 
- 
- 

5 5 - 
- 
- 
- 
- 

60 

C 

Blows/Foot 

N / R  

5014'' 

5014" 

5015" 

5012" 

5014" 

50 /2"  



I LOG OF BORING NO. BH-l CONTINUED Page 3 o f  3 Pages 

P,iect Squaw Peak Parkway Job No. 21265313 

3 

" 

Descr~pt~on 

Sandy g r a v e l s  and c o b b l e s , w i t h  f i n e s ,  l i g h t  brown, 
very  dense ,  damp, l i g h t  cementation 

Boring stopped @ 70 f e e t  

Hole b a c k f i l l e d  2/5/87 

- .. a 
2 
S 
P 

6 

- 
- 
- 
- 

65 - 
- 
- 
- 
- 
7 0 

- 
- 
- 
- 

7 5 - 
- 
- 
- 
- 

80 - 
- 
- 
- 
- 

85 - 
- 
- 
- 
- 

90 
6 

6 

RQD % 

0 

0 

d 

Blows/Fwt 

% REC 

20 

20 

0 

I 

i 
I 

I 
I 

U 





LOGOF BORING NO. BH-2 CONTINUED Page 2  of 3 Pages 

Project Squaw Peak Parkway Job No. 21265313 

Descr~ption 

some f i n e s ,  t r a c e  cobbles  

(True samples from 30 t o  60 f e e t  a r e  u n a t t a i n a b l e  
us ing  a  s p l i t  spoon and ca t che r ;  cobbles  and 
poss ib ly  boulders  seemed t o  be prevalent  @ 5 5  f e e t .  
Changed b i t  @ 55 f e e t )  



I LOG OF BORING NO. BH-2 CONTINUED page 3 of 3 pages 

project Sauaw Peak Parkwav  job^^ 21263313 

Description 

.- - . . .- . . .~ . . . ~ .  . 

Boring stopped @ 60.5 feet 

Hole backfilled 2/6/87 



LOG OF BORING NO. G-l Page 1 o f  2 

Squaw Peak Parkway lob No. 21265313 
Project 

1266.3 Datum 280+56 63' Left o f  center l ine  Elevation 

Type/Size Boring 7" HSA/~" RW/4" CNX Rig Type CME 75 Date 1/12/87 



LOG OF BORING NO. G-l CONTINUED Page 2 of 2 

Squaw Peak Parkway Job No 21265313 
Project 

Description 

sand and c l a y  mat r ix)  

. - . . .. 

Boring stopped @ 50.2' 

Hole b a c k f i l l e d  1/15/87 



LOG OF BORING NO. G-2 Page 1 of 2 

Squaw Peak Parkway Job No 21265313 

E Project 
1264.7 Datum 280+14 60'  Right of Cen te r l ine  Elevat~on 

Type/Slze Boring 4" RW/4" CNX R E  Type CME 75 Date 1/19/87 

1 .  

I 
I. 
C A  
I 
@ 
I 
1 
I 
I 
1 
I 
I 
I 
t 

Descr~pt~on 

SANDY GRAVEL; t r a c e  c l a y ,  brown, dense, damp 

- 
- 
Auger r e f u s a l  @ 3.5 f e e t  

Conglomerate; Cobble and Gravel (Cobbles and 
Gravels of  S c h i s t  and Quar t z i t e  i n  a Non- 
Calcareous Sand and Clay Matrix) 

moderate cementation 

c l a y  l e n s e s  prominent 

,s! 
a g  
Via, 

qj 

-. . 

Encountered 

c 
2 

3 5 
+ -  
z: 
'3 

V 

GP/ 
GC 

-- 

None 

$% a,, 
t 
0 

- - 

$ - 
p 

5 
vl 

- 

v 

2 

x, 

Qj7 

* 
% "- 
f 
E 

- 

I 
- 

- 

I 
l o  
- 
- 
- 
- 
3 5  

- 
- 
- 
- 

20 

- 
- 
- 
- 

25 

- 
- 
- 

-30 

Groundwater Cond~t~ons 

c 

RQD % 

0 

0 

Blows/Foot 

N/R 

50/01' 

5012" 
% REC 

7 6 

50 

5012" 

50/0°' 



I LOG OF BORING NO. G-2 CONTINUED Page 2 of 2 

I Pro,ect Squaw Peak Parkway Job No. 21265313 

- n 

m 

2 

.ppc--II9- .- 
al 
3! 
5- n 
A 

- 
- 
- 
- 
35 - 

i ? ~  
g2; o n  

!it d 

Boring stopped @ 40.2 f e e t  

Hole b a c k f i l l e d  1120187 

C 
2 

3 3 == = x 
2 S  

z=- 
2; 
ZS c 

Descr~ption 

Cobble and g rave l  conglomerate (cobbles  and g rave l s  
of s c h i s t  and q u a r t z i t e  i n  a non-calcareous sand and 
c l a y  mat r ix)  

c l a y  l e n s e s  prominent 
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LOG OF BORING NO. G-3 CONTINUED Page 2 of 2 

Squaw Peak Parkway  job^^, 21265313 

Description 

and clay matrix) 

Hole backfilled 1 / 1 9 / 8 7  



LOG OF B O R ~ N G  NO. G-4 Page 1 of 2 

Squaw Peak Parkway job NO 21265313 

II Project 1 

Elevation 1260.8 Datum - 278+62 49 '  Lef t  of Cen te r l ine  

Type/Slze Borlng 7" HSA/4" RW/4" CNX Rig Type CME 7 5  
 ate 1 /12  & 1 /22 /87  

II 
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E I  
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if 
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GroundwaterCondit~ons 

4- w w - 
i, 
6 - 
- 

5. 5 
v, 

Blows/Foot 

C 

Boulder, cobble and g rave l  conglomerate (boulders ,  
cobbles  and g r a v e l s  of s c h i s t  and q u a r t z i t e  i n  a 
ca lcareous  sand and c l a y  cement) h ighly  cemented 

c l ay  l e n s e s  very  prominent, s c h i s t  and q u a r t z i t e  
h ighly  decomposed, moderately cemented 

h ighly  cemented 

moderately cemented 

rock b i t  
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Descr~ptton 

SANDY GRAVEL; some c l ay ,  t r a c e  cobbles ,  dark  brown, 
dense,  moist 

- 
Auger r e f u s a l  @ 3.5 f e e t  
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100 

62 

50 

X 

X 

.K 



LOG OF BORING NO. G-4 CONTINUED Page 

I Pro,ect Squaw Peak Parkway Job No. 21265313 

calcareous sand and c l a y  matrix) 
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Boring stopped @ 39 f e e t  

Hole b a c k f i l l e d  1/23/87 



LOG OF BORING NO. G-5 Page 1 of 2 

Project Squaw Peak Parkway j o b ~ o ,  21265313 

Elevation 121j0. D~~,,,,, 277+76 6 1 '  Right of Centerline 

T ~ ~ ~ / s ~ ~ ~  ~~~i~~ 7" HSA/4" CNX/4" RW Rig Type CME 7 5  Date 1 /12  & 1 /21 /87  



LOG OF BORING NO. G-5 CONTINUED Page 2 of 2 

Squaw Peak Parkway Job No. 21265313 
Project 

Descript~on 

a lca reous  sand and c l a y  matr ix)  

moderate t o  heavy cementation 

Hole b a c k f i l l e d  1/22/87 



LOG O F  BORING NO. 
P-1 

job NO 21285054 Project 

Elevat~on 1222.1 ,-,,,,, 253+03 88' Left of  Centerline 



LOG OF BORING NO. P-2 

pedestrian Overpass (HNTB Job No. 11184-21-01) Job No. 21285054 
Project 

Elevation 1223 .O D ~ , ~ ~  253+03 88' R t  of Centerline 





LOG O F  BORING NO. R-2 

pmie,t S q u s   job^^. 21265313 

Elevatson 1216. l 4  ~~t~~ 249+01 41' R i ~ h t  of Centerline 

Type/Size Boring 6" SSA RigType CME 75  Date 2/4/87 



LOG OF BORING NO. R-3 

Job NO. 21265313 
Project 

1209.7  Datum _ 244+82 45' Left o f  Centerline Elevation 
6" SSA Rig Type CME 75 Date 2/4/87 Type/Size Boring 



LOG OF BORING NO. R-4 

project S q q  21263313 

Elevat~on 1201 238+47 4 4 '  Right of C e n t e r l i n e  

Type/Slze Borlng 6" SSA Rig Type CME 75 Date 2 / 4 / 8 7  



LOG O F  BORING NO. RS-l 

P,iect Squaw Peak Parkway Job No. 21265313 

Elevation 1300.0 Datum 296+05 90' Right o f  Centerline 

Type/Size Boring 7" HSA Rig Type C14E 45 ~~t~ 1 /19 /87  



I LOG OF BORING NO. RS-2 

Squaw Peak Parkway Job No 21265313 
Project 

I 1289.2 Datum - 293+48 78' Le f t  of Cen te r l ine  
Elevation 

Type/Size Borlng 7" HSA R M  Type CME 45 Date 

I 
1 5 -  

I 
I 
I 
I 
I 
I 
1 ,  
I 
I 
I 
I 
I 
I 
I 

Descr~pt~on 

Asphal t ic  Concrete 1-314"; Aggregate Base Course 8" 

SANDY GRAVEL: t r a c e  c l a y ,  l i g h t  brown, dense,  damp t o  
moist 

Auger r e f u s a l  @ 5 f e e t  

Moderately t o  l i g h t l y  cemented sandy g rave l  and 
and cobble conglomerate (g rave l s  and cobbles  of 
s c h i s t  and q u a r t z i t e  i n  a noncalcareous sand and 
c l ay  mat r ix)  

Clay l e n s e s  prominent 

h igh ly  cemented 

c l ay  l e n s e s  l e s s  prominent 

NOTE: Core ho le  moved 6 f e e t  e a s t  (auger r e f u s a l  
@ 4.5 f e e t .  5 f e e t  of auger was r e d r i l l e d )  

Boring stopped @ 25 f e e t  

Hole b a c k f i l l e d  1/29/87 
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LOG OF BORING NO. RS-3 

S q u l  J ~ ~ N ~  21265313  Project 

Elevation 1297.6 D~~~~ 293+38 97' Right of Centerline 

Type/Stze Bor~ng 7" HSA Rig Type CME 4 5  Date 1 / 1 4 / 8 7  



LOG OF BORING NO. RS-4 

project Squaw Peak Parkway job NO. 2 1 2 6 5 3 1 3  

Elevation 1 2 8 6 . 3  Datum 291+61 1 0 2 '  Left of Centerline 

Type/Size Boring 7" HSA Rig Type CME 45 Date 1/14/87 



LOG OF BORING NO. RS-5 

Squaw Peak Parkway J O ~ N O  21265313 

i 
Project 

Elevat~on 1288.6 ~~t,,,,- 290+21 102 '  L e f t  o f  C e n t e r l i n e  

T ~ ~ ~ / s ~ ~ ~  B~~~~~ 7" HSA/4" RW/4" CNX Rtg Type CME 75 Date 1 / 2 6 / 8 7  



LOG OF BORING NO. RS-6 

Project Squaw Teak Parkway Job NO. 21265313 

Elevation 1283.0  D ~ ~ ~ ~ -  288+61 2 2 '  Left of Centerline 

Type/Size Boring 7" HSA Rig Type CME 45  Date 1 / 1 4 / 8 7  



I LOG OF BORING NO. RS-7 

Project Squaw P e a k  Parkway job NO. 21263313 

I Elevation lZa0. P 
286+95 138' R i g h t  of Centerline 

Type/Size Bor~ng 7" HSA Rig Type CME 45 Date 1/14/87 



LOG OF BORING NO. RS-8 

Project S ouaw Peak Parkwav JobNo. 21265313 

I Elevation 1774  7 D~~,,,,, 285+34 146 '  Lef t  on Cen te r l ine  

Type/Size Bor~ng 7"  HSA/4" CNX Rig Type CME 75 Date 1 /26 /87  



I LOG OF BORING NO. RS-9 - 

Squaw Peak Parkway lob,qo. 21265313 

I Elevation 1274.4 Datum 283+67 139 '  A g h t  of Cen te r l ine  

Type/Size Boring 7 ' 1  HSA Rig Type CME 45 Date 1 / 1 4 / 8 7  



t LOG OF BORING NO. RS-10 

Project Squaw Peak Parkwav Job No 21265313 

I Elevat~on 1268.6 D a t u m  282+12 106 '  L e f t  of  C e n t e r l i n e  

Type/S~ze Bor~ng 7 " HSA Rig Type CME 4 5  Date 1 /13 /87  



LOG O F  BORING NO. RS-11 

I 
project Squaw Peak Parkway lob NO. 2 12653 13 

Elevation 1 2 6 9 . 9  Datum- 281+74 141'  Riaht o f  Centerline 

Type/Size Boring 7" HSA Rig Type CME 45 Date 1 / 1 3 / 8 7  



LOG OF BORING NO. RS-12 

 job^^, 21265313 

Elevation 1 2 5 7 . 1  Datum 277+18 123'  Left o f  Centerline 

Type/Size Boring 7" HSA Rig Type CME 4 5  Date 1 /13 /87  



LOG OF BORING NO. RS-13 

Pmlect Squaw Peak Parkway Job No. 21265313 

Elevation 1262.1  Datum - 276+15 197 '  Right of Cen te r l ine  

Type/Size Boring 7" HSA Rig Type WE 45 ~ ~ t e  1 /13 /87  



LOG OF BORING NO. RS-14 

Squaw Peak Parkway ,obNo 21265313 Project 

1253.3 Datum 275+30 113 '  Left o f  Centerline Elevat~on 

7" HSA Rig Type CME 45 ,,ate 1 /13 /87  Type/S~ze Borlng 



LOG OF BORING NO. RS-15 

Squaw Peak Parkway Job No 21265313 Project P 

Elevat~on 1256.0  Datum - 
274+46 8 6 '  R i g h t  o f  C e n t e r l i n e  

Type/S~ze Boring 7" H s A / ~ "  CNX/4" RW Rig Type CME 75 ~~t~ 1 /27 /87  



LOG OF BORING NO. RS-16 

Squaw Peak Parkway JobNo. 21265313 Project 

Elevation 1249 .6 Datum - 269+55 149 '  Right o f  Cente r l ine  

Type/Size Boring 7" HSA Rig Type CME 45 Date 1 / 1 4 / 8 7  



LOG OF BORING NO. RS-17 

project ~quaw J o b ~ o .  21265313 

Elevation 1246.2 D~~~~ 268+22 103 '  Right of Center l ine  

T ~ ~ ~ / s ~ ~ ~  B~~~~~ 7" HSA/4" RW/4" CNX Rig Type CME 7 5  Date 1 /27 /87  



LOG O F  BORING NO. RS-18 

Job N O .  21265313 

Elevation 1243 .3 Datum - 266+30 7 2 '  Right of Center l ine  

Type/Size Boring 7" HSA Rig Type CME 45 Date 1 /14 /87  



I LOG OF BORING NO. RS-19 

Project Squaw Peak Parkway job NO 21265313 

1 Elevat~on 1248 .  7 
*=turn 264+94 30' Right of  Centerline (Approximated- 

CME 4 5  
Stake was removed) 

Type/S~ze Borlng 7" HSA Rig Type ~ ~ t e  1 / 1 9 / 8 7  



I LOG OF BORING NO. RS-20 

S q s  j o b ~ o ,  21265313 
Project 

Elevat~on 1237 .0  261+55 110' Left of Centerline 

Type/Size Boring 7" HSA Rig Type CME 45 Date 1/13/87 



LOG OF BORING NO. RS-21 
21265313 

Elevat~on 1233.9 D~~,,,,, 259+70 75' R i ~ h t  of Center l ine  

Type/Size Bor~ng 7" HSA R~gType CME 45 Date 1/19/87 



LOG OF BORING NO. RS-22 

Squaw Peak Parkway Job No. 21265313 
Project 

1228.9 257+75 82 '  l e f t  of c e n t e r l i n e  
Elevat~on Datum 

7" HSA Rig Type CME 45 Date 1/13/87 
Tvpe/Size Boring 



LOG O F  BORING NO. RS-23 

Protect Squaw Peak Parkway JobNo. 21263313 

Elevation 1228.9 Datum 256+84 82 '  Right o f  Centerline 

Type/Size Bor~ng 7" lISA Rig Type CME 45 Date 1 / 1 9 / 8 7  



LOG OF BORING NO. RS-24 

Squaw Peak Parkway Job No. 21265313 

Elevation 1224 .8 254+78 80'  Left of  Centerline 

Type/Size Boring 7" HSA Rig Type CME 45  ate 1 /13 /87  



I LOG OF BORING NO. RS-25 

project S q u a s   job^,,, 21265313 

Elevat~on 1221.8 oaturn 252+90 72 '  Le f t  of Cen te r l ine  

Type/Size Boring 7" HSA Rig Type CME 45/CME 75 oate 1/13 & 1/29/87 



LOG OF BORING NO. J S - 2 7  

Project Saua sPeak Job No 21265313 

Elevat~on 1194 .5  D~~,,,,, 233+98 8 8 '  Left of Centerline 

Type/S~ze Bor~ng 7'' HS* R~gType  CME 75 Date 1 / 9 / 8 7  



LOG OF BORING NO. RS-28 

project Squaw Peak Parkway Job No 21Z6J313 

Elevat~on 1 1 9 3 . 9  ~ ~ t ~ ~ -  231+84 5 9 . 2 '  

Type/Slze Borrng 7'' HSA Rig Type CME 45 Date 2 / 9 / 8 7  



I LOG OF BORING NO. RS-30 

Squaw Peak Parkway J ~ ~ N ~ ,  21265313 Project j 

Elevation 1188.6  D~~~~ 228f20  112 '  Right of Centerline 

Type/Size Boring 7'1 HSA Rig Type CME 75 Date 2 / 9 / 8 7  

. 

Hole backfilled 2 /9 /87  



LOG OF BORING NO. RS-31 

project Squaw Peak Parkway ~ o b  NO. 21265313 

Elevat~on 1182 5 222+15 1 2 6 . 1  L e f t  of Center l ine  

Type/Size Bor~ng '" HSA Rig Type CME 45 Date 2 / 1 1 / 8 7  

Hole b a c k f i l l e d  2 / 1 1 / 8 7  



I LOG OF BORING NO. RS-32 

I project S q u a w s  Job NO 21265313 

1181.0 Datum - 219+80 90.0' Right of Cen te r l i ne  
Elevat~on 

Type/S~ze Bor~ng 7" HSA Rig Type CME 75 ~~t~ 2/10/87 

Descrlptlon 

SANDY CLAY FILL; t r a c e  g r a v e l s ,  brown, s o f t ,  moist  

- - - 

SANDY CLAY; some g r a v e l s ,  brown, f i r m  t o  s t i f f ,  moist  

very  s t i f f  

w i th  g r a v e l s  

-- - -- . - -. 
GRAVELS AND BOULDERS; wi th  sand, wi th  c l a y  ( f i n e s ) ,  

brown, very  dense,  moist  

- - -- - - - .-. - -- -- 

Auger r e f u s a l  @ 27.4 f e e t  

Hole b a c k f i l l e d  2/10/87 

4 Groundwater Condit~ons 
None Encountered 
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E t .  2 

N - 

C 

I 

15 

- 
- 
- 
- 

20 

- 
- 
- 
- 
25 

- 
- 
- 

Y 
6 

28 

21 

48 

43 

- --- -- - 

N/R 

17 

I 
I 
I 
4 ,  

I 
-5 

- 
- 
- 

R - 

- 
R - 

- 
N - 

N 
- 
-- - - - 



LOG OF BORING NO. RS-33 Page 1 of 2 

I project Squaw Peak Parkway job 2 1265313 

Elevat~on 1179.9 Datum 218+24 62.6 '  L e f t  of  C e n t e r l i n e  

II 
Type/S~ze Borlng 7" HSA Rig Type CME 75 Date 2 /10 /87  

Groundwater Cond~t~ons None Encountered 

w C 
+ 
% Blows/Foot 2 " _ ?8 2; T: = ?  Et 8 ;  

i 
I 
1 
I 
t 
I 
I 
I 
8 
I 
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N/R 
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5013" 

P 

E 

- 
- 
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g E . 3  
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CL 

GC 

CL 

GP 

CL 

GP/ 
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Descript~on 

SANDY CLAY FILL; brown, s o f t ,  m o i s t  

GRAVELLY CLAY; w i t h  sand ,  brown, v e r y  s t i f f ,  damp 

CLAYEY GRAVELS; w i t h  sand ,  brown, m o d e r a t e l y  d e n s e ,  
damp 

GRAVELLY CLAY; w i t h  s a n d ,  brown, s t i f f ,  damp 

SANDY GRAVELS; some c l a y ,  l i g h t  brown, v e r y  d e n s e ,  
damp 

GRAVELLY CLAY; w i t h  sand ,  brown, h a r d ,  damp 

SANDY GRAVELS; w i t h  c l a y ,  l i g h t  brown, modera te ly  
d e n s e ,  damp 

1 



I LOG OF BORING NOX-CONTINUED Page 2 of 2 

Prolect Squaw Peak Parkway ~ o b ~ o  21265313 

Descr~pt~on 

SANDY GRAVELS; (cont'd) 

Boring stopped @ 31.5 feet 

Hole backfilled 2110187 
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LOG OF BORING NO. RS-34 
Squaw Peak Parkway Job No. 21265313 Project ; 

1176 .2  Datum 216+66 54'  Right  of C e n t e r l i n e  Elevation 

Type/Size Boring 7" HSA Rig Type CME 75 Date 2110187 



LOG O F  BORING NO. RS-35 

Squaw Peak Parkway lobNo 21265313 Prolect 

Elevat~on 1 1 7 5 . 8  ~ ~ t " , , ,  215+10 4 5 . 0 '  Left of Centerline 

Type/S~ze Bor~ng 7" HSA R I ~  Type CME 75 Date 2110187 



PHYSICAL PROPERITIES 

J O ~ N ~ .  21265313 

C I I 1 
REMARKS 

Clarrtfsotoon iPartocle Soze S p c ~ f ~ c G r a v ~ l y  R Valve 
1 V8lval 7 Monvr X4 11 Exwnaon P r r r r v r e p s f  
2 Labaalory Tested 8 Plus M 
3 Mmur #MOOnly 

Permeabolety 12 E x u d n l ~ o n P r e r ~ u r e p r ~  
M0111ureDen$oly Helatlonrhcp 9 Constant Head 
4 lcrled ASTM Db911, AASHTO 193 10 Cbllong Head 
5 l e r l e d  ASlMOlI57 /AASHTOl lMJ Nolei NP = mplaltlc 

(I O l k r  
Laboratory c l a s s i f i c a t i o n  does not correspond w i t h  f i e l d  c lass i f i cat ion  



PHYSICAL PROPERlTtES 

 job^,,. 21265313 

REMARNS 

Cla ls~ f lu lmlPar t r le  Sme S p ~ d c  Gravsty 'R' Value 
1 Vtlual 7 Monur M 
2 Labaalay Tested 

11 E x p a n s ~ o n P r e r r u r e p r l  13'  
a P i v r H  

3 Mmur tmOOnly 
Penneabollty 12 Exudattm P r e n u r e p r o  

Mollturp Dcnsoly Relalnonrhtp 9 Constant Head 
4 Terled ASTM Ub98/AASHTOT99 10 FIlllng Head 
5 lertedASTMDlSS7/AASHTOTlaO Nd.: NP = n ~ p l a r t l c  

I bcn~,., L a b o r a t o r y  c l a s s i f i c a t i o n  does not correspond w i t h  f i e l d  c l a s s i f i c a t i o n  



I m - m m r a e o u ~ ~  
SOIL PROPERTIES JobNo. 21265313 

LEGEND REMARKS 

Bonn8 
No 

RS-27 

RS-3C 

~~~ - - ~ ~ ~~ 

CD ~onrolidatedhained 
CR Cyclic Consolidated Undrained w/pare press 

1 i n ~ , t ~ d e n ~ , t ~  determined from one ring of a multirin sample. 
1 Conlp.drlnt&nrlt) (Appro* 95% of ASTM D698rnar denrltyat molrluretvnlenl lllghtly bckvoptnmuml 
I Compdcteddm\et) (Appror 95% of ASTM Dl557 max denroly at rnu~rturemnlenl dnphlly bclmoptornurn) 
A on.., "."..a,.." 

RS-31 5-6 CL 99'l) 5.8 (4: .7086 8.0 14.0 ( 6  

Depth,n 

5-6 

5-6 

.. ... ... ".*.", . 
5. Submerged toappmximateraturation. 
6. Conrolidation %upon saturation. 
7. 

bll 
Clarr 

GC 

SC 

Expans~on/Comprerr~on 

Inltlal Dry 
Denrttv 

Water Salubk 
Matter, % 

Content. % 
- 

Salts 

Shear Strengh 

Sulfa& KSF 
rest 

h4efhod 

DS - 
DS, - 

Consobdatm 

'r!::' 
Ratlo 

C m p  
% 

Inaal 
Msture  

Cmtent. % 

4.2 

4.6 

Pressure 
KSF 

Surcharge 
KSF 

Dry 
~ennty 

pcf 

111 

119 

Con4 

. % 

' 
KSF 

0 

0 

6 

44 

42 



DIRECT SHEAR TEST 

J O ~ N O .  21265313 

Lab/lnvoice No. 2 126W3 13 

Type of Material G r a v e l l v  Sand 

Source of Material RS-32 ( 10-1 1) 

Sampled ByJ- Carrow Date 2- 

Submitted By F- C o s t e l l o  Date 2/25/87 

Reviewed By M. Jahn Date 3/31/87 

Test Procedure ASTM D30B0- Single Shear 

Test Condition: - InSitu ---- Saturated 

Sample Condition: eZ] Undisturbed Remolded 

lnitial Dry Density, p d  103 

lnitial MoistureContent, % 11.6 

= 26 O C = 0.69 Kips/Sq. Ft. 

NORMAL PRESSURE. KSF 

Typeof Material Silty Sand 

Source of Material 

SampledBy J. Carrow Date 2/6/87 

Submitted By F. C o s t e l l o  Date 2/25/87 

Reviewed By M- Jahn Date 3/31/87 

Test Procedure ASTM D3080- Single Shear 

? 
UI Test Condition: - InSitu ---- Saturated 

Sample Condition: igl Undisturbed Remolded 

Initial Dry Density, p d  109 
1 .o 

lnitial Moisture Content, % 8.5 

(0= 40 O C = 0-54  Kips/Sq. Ft. 

0 .o 
1 .O 2.0 3.0 4.0 

NORMAL PRESSURE, KSF 
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DIRECT SHEAR TEST 

J O ~ N O .  21265313 

Lab/lnvoice No. 2126W313 

NORMAL PRESSURE, KSF 

Type of Material Sandv G r a v e l  

Source of Material.'RS-27 (5-6) 

Sampled By J. Carrow Date 1 /9 /87 

Submitted By F. C o s t e l l o  Date 2 /25/87 

Reviewed By M. Jahn Date 3/31/87 

Test Procedure ASTM D3080- Single Shear 

Test Condition: - InSitu ---- Saturated 

Sample Condition: iXI Undisturbed Remolded 

lnitial Dn/ Density, p d  11 1 

lnitial Moisture Content, % 4.2 

$ =  44 a C = - Kips/Sq. Ft. 

Type of Material G r a v e l l y  Sand 

Sourceof Material RS-30 (5-6) 

3 .  
Sampled By J. Carrow  ate 2/9/87 
Submined By F. C o s t e l l 0  Date 2/25/87 

LL 

?2 Reviewed By M. Jahn Date 3 /31/87 
vi 
V! z 

2 . 0  
(L Test Procedure ASTM D3080- Single Shear 
4 
W 
1 
~i Test Condition: - InSitu ---- Saturated 

Sample Condition: @ Undisturbed Remolded 

Initial Dry Density, p d  119 
1 .o 

lnitial Moisture Content, % 4 . 6  

Q =  42 c =  0 Kips/Sq. Ft, 

NORMAL PRESSURE. KSF 



1 CONSOLIDATION PROPERTIES OF SOIL 

Cllent lob 21265313 

1 Lab/lnvo~ce No 126w313 
Date of Report 4/1/87 

I Rev~ewed By Mike Jahn 

T~~~ of ~ ~ t ~ ~ ~ ~ l  Silty clay with sand 

I Source of Materlal Squaw Peak @ Und~sturbed Remolded Compacted 

Boring RS-31 Depth 5-6 Test Procedure ASTM D2435- 

NORMAL PRESSURE. KSF 



1 CONSOLIDATION PROPERTIES OF SOIL 

Cl~ent J O ~ N O  21265313 

I Lab/lnvo~ce No 2 126W3 13 

Date of Report 41 1/87 

I Revcewed By Mike Jahn 

T~~~ of ~ ~ t ~ ~ ~ ~ i  Sandv gravel with clay 

I Source of Matercal Squaw Peak Undcsturbed 13 Remolded Compacted 

Borlng RS-34 Depth 10-11 Test Procedure ASTM D2435- 

0 . 2  0.5 1 . 0  5.0 1 0 0 . 0  

Initial % S a t u r a t i o n L  

0.60 Sp. Cr. of Solids 2- 70 

Moisture Condition of Sample 

Other-.- .-.-.- 

0.55 

0.50 

0.45 

0.40 

0.35 

0 .2  0 . 5  1 . 0  5 .0  1 0 . 0  50 .0  1 0 0 . 0  

NORMAL PRESSURE. KSF 



' 1  I PROCTOR TEST REPORT 

I / 145 

I / 
I I 146 

Mat er. c orit ent , 7: 

I i Classification )+at. i i z ::. . i 2: i I 
I 

I 

I AASHTO I c ; P . G . I  ii 1 pi 
l i ~ r p t t t  1 ;;SCS I H o i s t .  I I I I N 8 = . 4  I~,2.2% 

I j 1 I I I 
I 

I 
I . I 

I 

".-. .-. .,I.-, .-. ., 
a ~ . n  . , . ~ L . , . Q  n 

I I 

a i TEST P'?"' . rsuiTS 
I 
I - .  O p t i m u m  m o i s t u c r  = 6.6 % 1 silts-Sanu and U t . a v ~ i  

y-  vd~irnurn . d r r  d e n s i t y  i3S.Y p c 3  I I 2-2 , : 8 ? - ~ ? ;  
I 

11 P r ~ a j e c t  No, : ZtZ.5.1313 1 Rsravks: 
I1 
I fy - i a%- + ' S.:!~aw f r.3.k f 3y k !;:w II 

I1 2128M313-1H-2 

It 
( q Xiate: 03-12-87 

ii 
II 

I 

1 I PRDCTOR TEST REPORT 

;:ESTER:.( TECH:.(OL:3:; : ES ;NC . 
t F i r .  No. 



PROCTOR TEST REPORT 

145 

146 

4- 
12 135 - 
In 
.Id 

e -n 

3 150 
L 
rn 

12.5 
ZAV +or . 
Sp.G.= 
2.57 

1263 
B 2.5 5 7.5 1 6 12.5 13 

M a t  er content , X 

"Standard" Ft-octorl fiE.Tt? D 698-781 Msthod C 

1 e i Classification Nat. i I I 
2 :> 

I 5p.G. i i i  X < 
~PF. t h I;:;I::Z I AWSHTO tquist. f I 'I 1 ~ 0 . 4  1Nfi.288 

I I I ., 
h 

I I 

---. ~csT RESULTS ! MATERI ClL ZESCRiPTI Obi 

Optimum moisture = 7.9 % Silts-Sand and Gravel 
Maximum d r u  density = 132.4 PC+ / ~ - 4  (2: -57.. .I 

I 

Prajcrt No. : 212.55323 11 fimma~ks: 

Pt.0 jsc t : Squaw F sak: Fat* k w a ~  232bW313-1 <R-4:) 

Lacat ion: 

II 
Date: 633-163-a7 

FRDCTDR TEST REPORT 



APPENDIX 2 

Storm Drainage - Subsurface Information 



Storm Drainage - Subsurface In format ion  

A t o t a l  o f  seven borings, designated SD-1 through SD-7, were d r i l l e d  a long 

the  proposed al ignment f o r  t he  storm d r a i n  a d d i t i o n  as shown on Figures 2.1 

through 2.9. A p l o t  o f  t he  subsurface in fo rmat ion  along w i t h  the  proposed 

i n v e r t  i s  shown on F igure  4. 

I n  a d d i t i o n  t o  l abo ra to ry  c l a s s i f i c a t i o n  t e s t i n g  performed on selected 

samples from the borings, s o i l  r e s i s t i v i t y  t e s t s  were taken a t  each b o r i n g  

l c o a t i o n  by the  " in-p lace 4- terminal"  method. Both l abo ra to ry  and f i e l d  

t e s t  data are shown on F igure  4. Bor ing  l ogs  and t e s t  data are i nc luded  i n  

t h i s  appendix also. 

The bor ings  were advanced by auger methods t o  a  depth below the proposed 

d r a i n  p ipe  i n v e r t  l e v e l .  The bor ings  encountered p r i m a r i l y  dense sandy and 

c layey gravels. R e s i s t i v i t y  values recorded range from 7,392 t o  13,941 

ohm-cm, i n d i c a t i n g  no specia l  p ipe  coa t ing  p r o t e c t i o n  i s  needed. 





BORING LOGS AND TEST DATA 

DMNT@ 



SD-1 
LOG OF BORING NO. 

Project Souaw Peak Parkwav ~ o b ~ o .  21265313 

Elevat~on 1225.0 Datum 255+08 8 0 '  Right  o f  C e n t e r l i n e  

Type/Size Boring 6" SSA Rig Type CME 75 Date 2 / 9 / 8 7  



LOG OF BORING NO. SD-2 

Squaw Peak Parkway JobNo. 21265313 Project 

Elevation 1220.21 250+68 86' Right of Centerline 

Type/Size Boring 6" SSA Rig Type CME 75 Date 2/4/87 



LOG OF BORING NO. SD-3 

Project S ' q q  J ~ ~ N ~ ,  
21265313 

Elevation 1212.0  245+42 8 8 '  R i g h t  of C e n t e r l i n e  

Type/Size Boring 6" SSA Rig Type CME 75 2 / 4 / 8 7  



I LOG OF BORING NO. SD - 4 

I 
Squaw Peak Parkway , o b ~ o ,  2126J313 Project 

Elevation 1204.6 Datum 240+72 109' Right o f  Centerline 

Type/Size Boring 6" SSA Rig Type CME 7 5  ~~t~ 2/4/87 



I LOG OF BORING NO. SD-5 

I Project S a s  jobNo 21265313 

Elevat~on 1205.  
of Center l ine  

Type/Slze Borlng 7" HSA Rig Type CME 75 ~~t~ 2/9/87 

I 
I ;  
I 
I 
I 
I 
1 ,  
I 
I :  
I 
I :  
I 
I 
I 
I 
I 

Descr~ptlon 

CLAYEY SAND FILL; t race  g r a v e l s ,  brown, l o o s e ,  moist 
-- _ _ - - -- . ..- 

SANDY GRAVEL; wi th  c l a y ,  brown, very dense,  moist  

- . . - - -. -. 
SANDY GRAVEL; some c l a y ,  brown, very dense,  moist  

Boring stopped @ 20.3  f e e t  

Hole b a c k f i l l e d  2/9/87 

.@ 
z g  

2; 

- -- 

Groundwater Cond~t~ons 
c 

zi 
2~ 
3; - 
SC _- - 

GC 

GC/ 
GP 

- 
al 

P 

I 
s 

a 

$? a 
a - 
g rn 

5 z 
&x 

LY 

- 
- 
- 

I 

15 

- 
- 

20 

- 
- 
- 
- 
25 

- 
- 
- 

,o 

Blows/Foot 

C 
- 

N/R 

--\ 

50/8" 

5014" 

R - 

L 
- 

- 

/ 



LOG OF BORING NO. SD-6 

Squaw Peak  Parkway  job^^, 21265313 
Project 

Elevation 1192.8 230+54 112 '  R i g h t  of C e n t e r l i n e  

Type/Size Boring 6" SSA Rig Type CME 75 Date 2 / 9 / 8 7  



LOG OF BORING NO. SD-7 

Project Squaw P e a k  P a r k w a v  JobNo. 21265313 

Elevation 1187.4 ~~t~~ 225+60 140' Right of Centerline 

Type/S~ze Boring 6" SSA Rig Type CME 75 Date 2/9/87 



PHYSICAL PROPERITIES 

 job^,,. 21265313 

REMARKS 

Clarr1fnoc#on,Pan8cle S u e  S p c ~ l ~ c C r a v ~ l y  R ' Valve 
1 \nruJ 7 Manus R4 11 Expansaon P r e r r v r e  prl 
I Labaatavlcrted  8 Plus #4 
3 MinuslXUOnly 

Perrneabcl#ty 12 E x u d a t ~ o n P r e r s u r c ~ s ~  
M o a % t ~ r ~ D T n s t t ~  Relatronlhtp 9 Conrun! Head 
4 l e ~ t e d A S 1 M D b 9 Y A A S H T O T W  1 0  ralbng Head 
5 1 c s l d h S T M  DlSS7/AASHTOllCUJ Note: NP = ~ n p l l l l & (  

Laboratory c l a s s i f i c a t i o n  does  not correspond w i t h  f i e l d  c lass i f i ca t ion  
(I Other 



PHYSICAL PROPERlTlES 

 job^,,, 21265313 

-- 

I 
REMARKS 

I '  
ClarrilioeoolPanale Size Specific Grawty 'R' Value 
1 V~rval  7. Minus X4 11. Expansion P r e r r u r c p r f  13. Bulk Sample 
2.  L a b a a t q l n t e d  8 Plus #4 
3. Minus l2mOnly 

Pcnneablllty 12. Exudalion P r c r ~ v r r p r i  
Moisture DCnsity Relal~onrhip 9. Constant Head 
4 Tcs td  ASTM Ub98lAASHTOT99 10 r6llonp Head 
S l c l t e d  A51M~1557/AASHTOT18U N ~ c :  NP = nonplaslic 

I ,o,hcr Laboratory c l a s s i f i c a t i o n  does not  correspond w i t h  f i e l d  c l a s s i f i c a t i o n  



Howard Needles Tammen & Bergendoff 
Job No. 21265313 

SOIL RESISTIVITY 

Boring Number 

SD1 

SD2 

SD3 

SD4 

SD5 

SD6 

SD7 

Probe Spacinq 

20' 

20' 

20' 

20' 

20' 

20' 

20' 

Resistance 
ohm/cm) 

13,941 

13,175 

11,605 

13,788 

12,984 

9,039 

7,392 


