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SECTIGN I - C0NSTRI;CTTOTJ MATERIALS -- P 

Concrete consisting of Portland Cement, concrete aggregate, 
sand a c d  v:d-I;er w i  l l be designatso' by a sytnhol c o ~ s i s t i n g  of 
a nuniber, a Se t te r ,  and a number. The f i r s t  number w i  11 be 
tile nuinber of sacks of cement per cubic yard, the l e t t e r  
the grading of the aguregate, and the l a s t  number the com- 
pressive strength a t  28 days. A sack of cement shall  be de- 
fined as 94 pounds. 

1.01.1.1 Concrete Classes 

Structtiral Concrete shdll he 6.0-8-3090 and bedding concrete 
sha;l be 5.0-B-2000, concrete cec~ented ripra? shal l  be 
5.0-C-2000. Compressive strength t e s t  shall  be performed 
in accordance with ASTPN-39. 

Port-i acd Cen:en t : -- 

All cement to be used o r  furi-iished shall  be Type 11, Portland 
Cemerlt , conFo~.'rni 17g t o  ASTN C-150. The Contractor shall  fur- 
,,:ish a ce r t i f i ca t e  of  cocipl idnce signed by the marrufacturer 
identifying the c~mcnt and s ta t in9  tha t  the cement delivered 
conforn:~ with ASTll C-150. The cost o f  furnishing cer t i f ied  
cement shall be considered as included in the Contract B i d  
Price. 

Cei;lei?t shail be stored in such a manner as t o  permit ready 
access for the purFose o-F inspectjcn anci sampling, and su i t -  
ably protected against cofitanlination or moisture. Should any 
ceiiinnx delivered show evidence of contamination, or be other- 
wise unsuixable, the Engineer may require that  i t  be removed 
from the s i t e .  

A'i 1 Por-tl and Cen:ent used i r-i concrete for  any individual struc- 
ture shall be of the same brand a n d  type unless otherwise 
approved by Ihe Engineer. 

1 - u i h r  a?  ka'i i ccfiierit sh27 1 coii-form t o  the requirerrients for  Pcrt- 
I - , "  iGl iJ ,- C ~ s ~ c n t  as :;pecificd i n  ASTI4 C-150; and, in addi'tion, 
s h d l ?  conzain n o t  more than 0.60 percent hy weight of t o t 2 1  
a1 kal i calculated a t  sodium oxide, including a1 1 sodium oxide 
plus 0.658 of a1 1 potassium oxide. 



Aggregates : 

Aggregates shall  be sand and concrete aggregates conforming 
to thc  requirements prescribed in Subsection 200-1 o f  Standard 
Specifications for Pub1  i c  Works Construction, 1970 Edition, 
and shall  be approved by the Engineer prior to  use. They shal l  
meet the gradi r-ig rergujrements of th i s  subsection. 

Methods o f  handling ma2erials resulting in segregation, de- 
gradation or the combining of materials which resul ts  in any 
stockpile fa i l ing  to  meet specifications,  shall  not be per- 
mi t b d .  

Aggregates which are found to have a s i l ica-released to  a lka l i -  
reduced r a t io  greater than one, when tested in accordance with 
ASTM C-289 may be used only with approval by the Engineer and 
provided low-a1 kal i  cement i s  used. ria additional a1 Iowance 
will be made for  the use of low-a1 ka? i  cement. 

7.01.4 Combined Aggregate Gradinqs: 

The comb-ined aggregates shall  conform to the gradings specified 
in the following table:  

COMBINED GRADINGS FOR PORTLAXD CEMENT C O N C R E T E  - -- 

PERCENTAGE PASSI:\!G SIEVES - -- 
SScve 
--P 

Size 
Grad* - 

A 
Gradi no  
-Y 

B - 
Graai ng 

D - 
Grading 

E - 

Water used for  concrete shii?l be clear and free from o i l ,  vege- 
table mat  tcr and other deleterious substance. Water shall not 
contain a n  a~iount of in:purities t h a t  will cause a  change in the 
t i ~ e  of set t ing of Portland Ceinent of more than 2 5 h o r  a reduc- 
tion i n  the compressive strength of n~ortar a t  fourteen (14) 



days of more than 5% compared t o  r e su l t s  obtained w i t h  d i s -  
t i l i e d  water. 

In conventionally reinforced concrete work, water shal l  not 
contain more than 1,000 ppm of chloride calcula ted as C 1 ,  n o r  
more than 1,000 ppnl of su l f a t e s  cal cu? ated as SO, 

In non-reinforced concrete work, water sha l l  not contain more 
than 2,000 ppm of chlor ide  calculated as C1, nor more than 
1,500 ppm of su l f a t e s  calculated as SOq 

No adn~ixture of any type sha l l  be used unless authorized by 
the Engineer. When an admixture i s  permitted i t  sha l l  be 
measured accurately i n to  each batch o r  load in  l iqu id  form by 
a ~ ~ e c h a n i c a l  dispensing device and method approved by the 
Engineer. 

4lht?n an a i r -ent ra ining agent i s  used i t  wi l l  be l imited t o  the 
extent  t ha t  the amount of entrained a i r  by volume shal l  not 
exceed 6%, and the mix sha l l  be redesigned t o  ad jus t  t o  y i e ld .  

1-01 - 6 . 1  Accelerator: 

Use of CaCl (Cal ci urn Chloride) wi 11 not be permi t t e d .  

Machine niixing wil l  be required in a?  1 cases o ther  than in which 
i t  would obviously prove t o  be impractical ,  in which event hand 
mixing wi l l  be permitted. 

Mix-ing shal l  be comi;?enced as soon as possible a f t e r  the cement 
i s  placed in contact  w i t h  the aggregates, b u t  in no event 
sha l l  the  intervening period exceed 30 minutes. 

A11 concrete rilixers sha l l  be of such design and construction 
and so operated t o  provide a thoroughly and properly mixed 
concrete in which the ingredients a r e  uniformly d i s t r ibu ted .  

1.01.8 Concrete Cons i s t e m :  - - .--- 

The amount o f  water added a t  the mixer shal l  bc regulated t o  
take i t reo account the -Free water in the aggregates. Free viater 
i s  defined as thc  t o t a l  water minus the  water absorbed by the 
aggregate in a saturdted surface-dry condition. 

T h e  amount of water used in the mixture sha l l  not exceed the 
mi nilnun1 amount necessary t o  permit pract i  cal placement and 



cons01 ida"Lon of the c c ~ c r e t e  , and unless otherwise authorized 
by the Engineer shal l  be t h a t  required t o  produce concrete 
with a sslunip within the range shown as nominal i n  the follow- 
ing t ab le :  

NONINAL SLUMP PrfAXIMUX SLUPlP 
TYPE OF Work -- ( inches)  ( inches) 

idon-reinforced Coccrete 0-3 
Reinforced Concrete St ructures  

Heavy Sections 0-3 
Thin Sections 0-4 

The concrete used 5n  the work sha l l  not have a sicmp grea te r  
than t ha t  shown as ri~aximiiin above, nor a f r e e  water content 
greater  t h a n  312 pounds per cubic yard of concrete. 

ki'ilci~ adverse o r  d i f f i c u l t  cnnd-i tio1;s affuc t the placement of 
concrete,  the Engineer may authorize a g rea te r  slump t o  be 
used, both the  water and cernent a re  increased. 

\ iater  sha l l  be added a t  a r a t i o  not t o  exceed 30 pounds per 
sack of added cement per cubic yard of concrete,  and such adcli- 
t ional  water and cement sha l l  be a t  the Contractor ' s  expense. 

The consistency of concrete sha l l  be dezermined i n  accordance 
i*ii ti7 ASTI1 C-143. 

I f  slump t e s t s  of individual salrirples taken a t  clnnroxf matel;] -the 
1 / 4  and 3/4 points of the  discharge d i f f e r  by move ?ilan tv:o 
inches ( 2 " )  , the  tiiixer w i l l  not be acceptable f o r  fu r the r  use 
unti7 the  condition is corrected.  

1.01.9 --- Trans i t H i  xers : 

7- 

I he type,  cap-ac-i ty , z:~d inanner of operatiori of the m j x i  n g  and 
transport! ing equi pn:en-t f o r  ready-n~i x concrete shz? 1 conforn t o  
the current  "Standards f o r  Operation of Truck ! , ! i xers  and A g i -  
i. . A b d ~ ~ r ~  oi' the Piational Ready-T4ixt.d Concrete Associ:ati.rjnU and 
the  "Truck Mixer and Ayitators Standards ~f the Truck ??i::er Manu- 

1 - 
fac tu re r s  Bureau". Transi t  mix concrete trucks s h 3 i i  be equipped 
wit11 ar? autoonlatic device f o r  ri:corc-ling the nurnbcr c f  rev01 u -  
tioils o f  tile drum during the nrixing period. Each a-ixer and 
a ~ i t a t o r  s h a l i  have attdched there to  in a proininent place, a metal 
p:ute, or p la tes ,  i.nstal led 1:,!/ the n'ianufacturer 011 which i s  
piainlj /  nlarkcii ti.1~ capc7i:;ity 0.f t l?c dicc;i:i i'r! ter~ns. of the vo1u11;e 
6.f rri-ixtld concrete a n d  the speed o f  ' ro ta t ion f o r  the ag i t a t ing  
and mixing speeds of the rliixing drug1 or blades. 

Each niixer sha l l  have an i den t i f i c a t i oc  nuri~ber painted on the 
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Space sl1a17 be provided on the ce r t i f i ca t e  so that  amount 
of water added on the j o b  may be indicated. 

Hand-mixing concrete shall  be mixed on a water-tight plat-  
s 
I o m ,  o r  in a mortar box in batches not to exceed 1/3 cubic 
yards each. 

The aggregates s h a i l  f i r s t  be spread in a uniform layer over 
which the required qlranii ty of cer~et-it s h a l l  be evenly dis- 
tr ibuted. The en t i re  batch shall be turned with shovels 
until the ingredients a r e  thoroughly blended before a d d i n g  
the water. After adding the proper  amount of water, the 
batch shall  again be turned with shovels until a uniform con- 
sistency i s  obtained. Methods of hand mixing which allow 
the loss of mixing water shall  not be permitted. 



C U R I P i G  CO?qPOUND ( F O ~  Concrete) - 
General : 

Thc curing compound shall  meet the requirements of ASTM 
Designation C-309. 

Unless otherwise specified the compound shall  be Type 2.  

STEEL REIf lFORCEMENT - FOR CONCRETE 

General : 

Reinforcicg s teel  shall be e i ther  Grade 40 or Grade 60 
b j i l e t  s teel  coi~forming to ASTTI"; A-615. Varying grades shall  
n o t  be used interchangingly in s t ructures .  

Steel bending processes shall  conform t o  the requirement of 
ACI-318. 

Bending or straightening shall  be accori~plished so that  the 
s teel  will not be damaged. Kinked bars shall  not be used. 

- 
15e Wires: -- -- 

The wires shall  be cold-drawn b l a c k  annealed wire and shall  
have a t ens i le  strength o f  not less  than 40,000 pounds per 
square inch. 

CEMENT MORTAR -- SEAL FOR JOINTS - IR CONCRETE PIPE 

Cenientniortar shall  be Class C mortar, 1 p a r t  c e n ~ e n t t o  2 
parts s a n d .  The quantity of water to  be used in the prepara- 
"Lon of mortar shall  be required to  produce a mixture suf f i -  
ciently workable for  the purpose incended. 

f4ortar shall  be used as soon as possible a f t e r  mixing and 
s h a l l  show no vis ible  signs of se t t ing  prior t o  use. Re- 
ten~peri ng  0°F mortar wi i l not be permitted. 

Cement shal? conforri? t o  the requirements o f  Subsection 3.01.2 
of these specifications.  

Sand : -- 

Sand shall  conforni t o  the requi renients o f  Subsection. 3.01.3. 



I n  proportioning the sand i t  shall be measured loose (without 
shaking or compacting) in measuring boxes or other sui table  
containers o f  known capacity . 
Water: 

Gu'ater sha? l  conf-orx to the requirements o f  Subsection 3.01.5 
of these specifications.  

Admixtures : 

No admixture shall be used in mortar unless otherwise specified 
or approved by the Engineer. 

RE INFCRCED COtICRETE PIPE - 

The rcinfcrced concrete pipe t o  be used for  the principal 
spillway conduit shall be designed t o  withstand external 
loads due to  the dam embankment and 'nternal loads due to  
hydrostatic pressure of 25 pounds per square inch and shall  
conform t o  requirements of ASTM-C-361. The Contractor shal l  
submi -i n~anufacturer ' s  design calculations to  the Engineer 
for  approval. 

The s teel  reinforcer;~entshall  conforin t o  the requirements of 
the specifications cited in Section 3.04 for  the specified 
type o f  pipe. 

Joints : 

The p i p e  j o i n t s  shall be o f  the be11 and spigot type and 
shall incorporate a p o s i t i v e  groove in the spjgot t o  contain 
the  gasket, The groove shall  be so proportioned as t o  pre- 
vent t k , i !  displacement .of  the gasket by the action of e i ther  
internal or external pressures. 

Gas kc t s  : --- 

The cross-sec tiondl di anetcr o f  the gaskets shall conform 
i,o the pi pc: [!lanu facturer 's recari~ii~endation for  the type 
and  s i z e  o f  t t ~ c :  piljc Furnisl.icl.d. 

All pipe sections shall  be mrked Sy the manufacturer with 
the manufacturer's name and trademark, the date of manu- 
facture,  the nominal s i ze ,  design head, and design external 
I oad. 



1.06 ROCK FOR CEItEtiTED KIP-RAP CONSTRUCTION - - -- 

General Requirements : 

Native rock shall  be used in the construction of permanent --. 
L J O ~ ~ S .  I he rock s i ze  gradaticn shall be 18" rnaxi~num dim- 
ensions for the larger rocks and 1"  niinimu~~~ dimensions for  
t h e  l eas t  gradation. Individual rock fraginents shall  be 
anguiar, sound, durable, hard, res i s tan t  t o  abrasion and 
f ree  f roin 1 ami nati ons , weak c1 eavages , and undesirable 
weatbhring, leach-ing, exfoliation, and slaking tendencies. 
I t  shall be o f  such character that  i t  will n o t  disintegrate 
fron~ the action of  c i r ,  water, or the conditions t o  be met 
in hand1 ing and placing. All material shall  be clean and 
free from delerious inipurities, including a1 kali , earth,  
cl ay , ref use, and undes i rabl e  coatings . 



SECTION - I I - CONSTRLJCTiOid PlETIiODS 

2.01 - C L E A R I i i G  -- AiID GRUBBING 

General : -- 
This work shall  consist o f  removing a l l  natural and a r t i f i -  
cial  objectionable material from the construction area as 
delineated on the plans , nla ter ia l  s i t e s  a n d  areas throush 
which channels are to  be constructed. Clearing and grubbing 
shall  be performed in advance of grading operations and in 
accordance with the requirements herein specified. 

The 1 ii~:i "l of the areas to  be c7eared and grubbed wi l l  be 
n:arked by mans of stakes,  f lags ,  t ree  markings, or other 
sui table  n:ethods. Trees and cactus to  be l e f t  standing and 
cninjured wi1 i be designated by special markings placed on 
the trunks a t  a height of about s ix  fee t  ( G ' )  above the 
ground surface. 

Ail t rees  and cactus n o t  marked for preservation and a l l  
snags, logs, brush, stumps, shrubs, and rubbish shal l  be 
reiaoved from the within l in1i-h o f  the marked areas.  Ili-iless 
otherwise specified, a1 1 stumps, roots ,  and root cl usters 
having a diameter of one inch ( 1 " )  or larger shall  be grubbed 
out t o  a depth of a t  l eas t  two fee t  ( 2 ' )  below subgrade 
elevation for  concrete structures and one foot ( 1  ' )  below 
the natural ground surface a t  eri~bankment s i t e s  and other 
des?gnated areas. Trees and plants that  are not to  be re- 
nioved shall be fu l ly  protected from injury by the Contractor 
a t  his expense. 

A 1  7 material rerr~oved shall be disposed of outside of the con- 
struction area by burying or burning. The Contractor shall , 
a t  his expense, obtain ai 1 necessary county perrlii t s  for 
l~urni r i g  ;~rld observe a1 1 county rcgul a - t i  ons pertilini n g  t o  hurn- 
i n g .  l.:urn.i ng si-rdl '1 be done a t  SLIC:!~ tiriles ant1 in such manncr 
as t o  prevent t h e  f i r e  from spread.inr1 -to 2reas adjoining the 
c ~ n s t ~ u c t i o n  area. I n  case burning precedes construction 
operations, the piles may be placed in the most convenient 
location on the s i t e .  Otherwise, the piles shall  be placed 
in the rnost convenient iocation a t  the side of the s i t e  and 
beyond slope l ines where they may be burned without damage t o  



the surrounding area. No accumulation of flammable material 
shali remait? on or adjacent t o  the construction s i t e .  The 
adjacent areas shall be l e f t  with a neat appearance. 

Earthw~rk for  debris,  dams, and basins shall  include s t r ipping,  
exc8vation, f i l l ,  backfi l l ,  grading, and disposal of excavated 
materi a1 . 

The Coctractor shail s t r i p  a l l  top so i l  and unsuitable material 
to  a ixinimum of two fee t  (2') i n  depth in (1 )  areiis of em- 
bankmer;"l from t o o  of slope t o  toe of slope and, (2), in 
graded channel areas from t o p  of slope t o  top of s;ope, as 
del i neated on the p: ans . 
The nlateri a1 obtained from s t r ip9i  ng operations $ha; 1 be d is -  
posed of away froin the s i t e  unless t e s t s  cond~cted by a s o i l s  
laboratory conclude the  materi a1 i s  sui table  for  embankm~nt 
f i ? ? .  Suf table  material shail  be stockpiled a t  a iocation 
designated by the Engineer for  use as future embankment. 

Soil ioosened below "Lie ~ t r i i ~ ~ i n g  depth of two fee t  ( 2 ' )  shai l  
be conipacted. Soi 1 rernovsd below s t r i  ppicg depth, unless other- 
wise directed by ti;? Engineer, shall be replaced and compacted 
t o  subgrade. All such f i l l i n g  and compacting shall  be a t  the 
Contractor's expense unless otherwise directed by the Engineer. 

Cut -Of f  Trench Excavati on : -- ---- - - 

The Coiltractor shall  excavate a niinfmurfi of two fee t  ( 2 ' )  f n  
d e p t h  into cemented g r ~ n u l a r  so i l s  or t o  sol id  rock within the 
fiinits c-F the cut-off Wetlch as delineated on the plans as 
Zone I of embank~nent. Cut-off trench depth shall  be increased 
to 2 ' - 6 "  n~inirnum below bottom of principal spillway pipe with- 
in area of pipe trench. 



The f i n a l  depths and extent of the cut-off trench wi l l  be 
deteri~~ined in the f i e ld  by the Engineer. 

2.02.4 Basin Excavation: --- 

Katerials ob-tained -from the basin excavation shall  be bsed 
for  coinpac ted ernbankinent f i  11s. The Engineer w i  11 designate 
the exact l imits o f  basin excavation and the depths thereof 
in order t a  obtain material suitable for  use in the compacted 
f i l l s .  Rocks ovzr tkielve inches ( 1 2 " )  in greatest  dimetlsion 
will not be permitted in compacted f i l l s  and shall  be stock- 
piled for use in grouted Rip-Rap. 

2.03 ---- EAKTHWORI<, - FILL - AND EME3Al\iK!IEflP 

General : 

Earthwork - Fil l  and embankment shall  include a71 earth f i l l s  
necessary fo r  construction of the project.  

2.03.2 LL 9ro;ect Con t ro l  - and Testing: 

The Engitxer shall act  as the Owner's representative during 
cons-Lruction, shall  perfami nect.ssary observation and  t e s t s  
t o  veri Py con~pl iance w i t h  specifications and shal l approve 
a l l  iteius specified. Test procedures shall  be those o u t -  
lined i n  the 1971 Book of Standards of the Anierican Society 
of Testing and Materials. 

A1 1 enibankment materials in Zone I (Core) and those materials 
in Zone I1  (Shell)  f o r  which accurate f i e ld  density tes t s  can 



be per-ion::ed 3hflT be piaced in horizontal l i f t s  and conlpacted 
t o  a iliini1nurr~~of995 of n~axiinum density.  A m i n i n ~ u n i  of k t i e l d  
density t e s t s  shal l  be performed f o r  each l i f t .  FSfty pkr- 
cent of zhe f@l$,density t e s t s  shal l  be a t  o r  above 97% o f  
naximun~ density . 

u' 

For purposes of acceptance, the S i i - ~ l  ace density stiai 1 be 
defined as t ha t  determined in accordance with ASTM D1556, 
" C e n s i t y  of Soil i n  PIace by Sand-Cone Method". Appropriate 
"Rock Correction" sha l l  be made t o  account f o r  the f rac t ion  
of so i l  retained on the  ?Jo. 4 s ieve .  During compaction the 
rr~oisture content of t h 3  f i i l  sha l l  be maintained within 2% 
of the optiii~urn moi siture con t en t  as determined in accordance 
w i  tn ASTM Dl 557, Method D .  

Ccmpaction of coarse etiiba:~kmeu;t materials  in Zone I I  (She l l )  
which can17ot be accurately t es ted  by f i e l d  density t e s t s  
sha l l  be control led  on a minizum ro l l ing  basis  as fo1 lows: 

A .  Lifts sha l l  be pldced so t h e i r  thickness,  when compacted, 
does not exceed twelve inches ( 1 2 " ) .  

B. Compaction sha l l  be accoo~plished by a speci f ied  number 
of passes of equipment approved by the  Soil  Engineer. 
The following types o f  pneuinatic r o l l e r s  wi l l  be s a t i s -  
factory : 

Ti r e  
Roll e r  Roll e r  bihee'l I~:.fiation 
Type Rating Load Pressure 

A 45 Ton Kin. 11 Ton i'lin. 140 PSI K i n .  

n u 45 Ton Elin. 5-1/2 Ton Min. 90 PSI i'4in. 
Each l i f t  sha l l  be con!pacted w i t / ;  a m?nimum of three  ( 3 )  
passes of r o l l e r  A or  f i ve  ( 5 )  passes with Rol i e r  B.  Cther 
xypes of r o l l e r s  can be eval uatcd as t o  s u i t a b i l i t y  and re- 
quired cornpactive e f f o r t  established f o r  those which a re  
acceptabi e by the  Engineer. 

C ,  &ring compaction, t h e  moisture content of the -3/4 f rac -  
"Lon of the f i  7 :  s h a ?  l be n:aintained w i t h i n  2% of the 
apt imum ~ i o i s t u r e  content as determined in  accordance with 

ASTtl il i 557,  bkti~oti D. 

2.03.3 No f f !  1 or  c:inb;~rrk~;~ent sha?  1 be p'l aced LIII t.i 1 the required ex- 
cavation and preparation of the underlying foundation i s  com- 
ple ted,  inspected,  and accepted by the  Engineer. 



Before p'taci ng the n~ater ials  for  the conpacted f i l  i s ,  
t h e  subgrade therefor shall  be moistened, compacted and 
scar if ied in accordance with the requirements hereinafter 
s e t  forth for  subsequent layers of f i l l .  Compactfon Test 
shall be taken on the subgrade a t  the location designated 
by the Engineer. Areas n o t  having a minimum density of 
95% shall be removed to a depth specified by the Engineer 
and disposed of away from the construction area. The area 
shall then be rescar if ied,  compacted, and tested. 

A l  i f i l l  materials sha? 1 5e obtained from required excavations 
and designated barrow zreas. The select ion,  blending, rout- 
ing, and disposition of t~iaterials within the various f i l l s  
shall be subject to  approval by the Engineer. 

F i l l  nlaterials shall  contain no sod, brush, roots,  or other 
perishab? e materials. Rock part ic les  larger than the maxi - 
r;:um s-i ze specified For each type of f i  11 shall  be removed from 
the miterials prior to  compactiofi of  the f i l l  and stockpiled 
for  use as Rip-Rap. 

2.03.4.1 Zone I (Core of Dan)): -- --- 

E~zSanknent shal l  be selected excavated or borrow material 
w i t h  gradations as follows: 

Passing 6 inch square opening - 100% 
Passing No. 4 Sieve - 60-1 09% 
Passing No. 200 SSeve - 1 5-35% 
Plas t ic i ty  Index - 5-252 

2.03.4.2 -- Zone - I1 (Shell -- - of -- Dam): 

Embankincnt ~ h a ~  1 be sel ec-bed excavated or borrow materi a1 
with gradations as fol lows : 

Passing 1 2  inch square opening - 100% 
bas ing  I/& i  ncii Sieve - 25-75% 
Passing No. 200 Sieve - 0-1 2% 
Plas t ic i ty  Indes - 52 Maxinium 

The Engi  ncci* may dc-kcr~it-i nc the  1 ~ c a t i o n s  a t  ~ ~ h i  ch each 1 oad 
of f i l l  sila17 be placed i n  oieder t o  obtain the best possible 
blending of materials, f i l l  shall  be so constructed that  the 
dis t r ibut ion of niateri a1 s througl?out each specified zone w i  11 
be essent ial iy  homogeneous and free from lenses, pockets, 
s t reaks,  or layers of nater ial  differing substantial 1y i n  



texture  o r  gradation fron; the surrounding material in the 
zone a n d  sha l l  be placed in  appteoxin:ately horizontal layers 
extending the e n t i r e  length and w i d t h  of the embankment. 
Unless otiierwise spec? f i e d ,  the elevation of the enibanklnent 
s u r f ~ c e  sha l l  be increased a t  approximately the same r a t e  a t  
a l l  points regardless of the nlrlnber of zones o r  types of 
material being placed, Each layer  sha l l  be su f f i c i en t l y  
s ca r i f i ed  a f t e r  compaction t o  provide a bond with the succeed- 
ing l ayer .  The top surface  of each l ayer  sha l l  have s u f f i -  
c i en t  crawn t o  provide adequate drainage f o r  water a t  a l l  
times during the construction period. 

Before ro l l i ng  or tarnping, str-fficient water sha l l  be evenly 
applied t o  each layer  of loose nlaterial so as t o  ~ r o v i d e  
proper cioisture conteent f o r  s a t i s f ac to ry  compaction t o  the  
speci f ied  r e l a t i ve  decsi t y .  The material shal l  be d i sc  
harrowed, o r  otherwise s imi la r ly  worked, as the water i s  
applied.  The rnoisture content a t  the t i n e  of compaction sha l l  
be sub jec t  t o  the approval of the Engineer. In case any layer  
of the P i11  shal l  prove t o  be -too wet t o  perinit the a t t a i n -  
ment of t!qe speci f ied  re1 a t i  ve compaction the compacting work 
shal l  be delayed un t i l  the  material has dried su f f i c i en t l y  
t o  permit the  attainment of sa id  r e l a t i v e  compaction. 

After each layer  has bezn spread,  worked, and properly moist- 
ened, i t  shal l  be cciilpacted by approved tamping, sheepsfoot 
r o l l  c r s  , pileumati c t i  r e  r o l l  e r ,  mecktani cai 7y operated hand 
tampers, o r  o ther  mechanical means acceptable t o  the Engi- 
racer,  t o  such extent  as wi 11 produce the speci f ied  r e l a t i ve  
compaction. 

Zone I (Core) of the  embankemen-t sha l l  be placed i n  l i f t s  not 
exceedicg s i x  inches ( 6 " )  and Zone I I  (She1 1 )  sha l l  be 
placed in  layers not exceeding twelve inches ( 7  2 " ) .  With 
authorization from the Engineer, where the Contractor c lea r ly  
demonstrates t h a t  he can a t t a i n  the required r e l a t i v e  density 
\.iith the type of equipc~ent being used, a g rea te r  i i f t  may 
be perini t t e d .  

2.03.5.1 St ructure  -.-...- - F i l l :  

Matcr-ial s 111 act?d on .tSlc -F.i 11 by duini~i  ng in p i  l e s  or  \l;i nd-rows 
shal l  be spread uniforiiily t o  not nwre than the  specif ied 
t h :  c k n ~ s s  prior t o  coiilpac.ti on. Adjacent t o  s t ruc tu res  f i  l  l 
shal l  rJc p'iaced in  a inanner adequate to prevent darnage to  the 
s t r uc tu r e  and t o  aliow the s t ruc tu re  t o  gradually and uni- 
formly asstinle the backf i l l  loads. Gacl<fill sha l l  be placed 
in layers not th icker  than four inches ( 4 " )  and shal l  be 



coilipacLed by means of hand tampi ng, manual ly directed power 
tan;pers , or plate vibrators.  Heavy equipment, except Vi bra- 
t ing Rollers, shall n o t  be operated within two fee t  ( 2 ' )  of 
any s t ructure.  Vibrating Rollers shall  not be operated within 
f ive f e e t  ( 5 ' )  of any s t ructure.  The height of the backfill 
shall  be increased a t  approximately the same ra te  on a l l  sides 
of the structure during placement. No structural backfill 
shall be placed prior to  inspection and approval of the 
structure by the Engineer. 

Co~::$acted f i l l  which i s  t o  becoriie subgrade for  concrete cradles,  
spillways, or other hydrau? i c  s t ructures ,  shall  be overfi7 led,  
suff ic ient iy  as t o  perm!'t the trimming thereof t o  an even and 
firm subgrade for  the concrete t o  be placed thereon. No 
d i rec t  paylxentwi 11 be made for  such overfi 11 . Any costs in- 
volved th2refor shall be included in the price bid for  the 
ccmpacted f i l l .  

On hi77sides the existing $round shall be benched as the f i l l  
i s  brought up in layers and the material cut shaf 1 be in- 
corporated into the f i l l .  Areas which are inaccessible to 
heavy equipment shall be con:pacted manual l y .  

The passage of heavy equipment w i l l  net be allowed over cradled 
precast condui t s  prior t o  seven ( 7 )  days a f t e r  placement of 
the concrete cradle a n d  until  the backfill has been placed 
above the top surface of the pipe to a height of two feet  ( 2 ' ) .  

Coi::paction o f  f i l l  adjacent t o  structures rvay begin ten (10) 
days a f t e r  p l  acenlent of concrete. 

203.5.2 ---- fiefioval -- a n d  Rep1 acenjent - -  of Eefective F i  11 : 

Fil l  placed a t  de:\si"Les lower than the specified niinifiurr; 
density or a t  nioisture contents outside the specified 
acceptable rdnge of n:oisture content or otherwise riot conforn- 
i n g  to xhe requirements of the specifications shall  be reworked 
co i:leet tile requirements, or renloved and replaced with accept- 
able f i l l .  

203.6 - 5 1  1 -- d n d  -- Gackfill - o-f Channels: 

M;tc\-i a1 f c r  P.i 11 avid backfi 1 1  of ci~ar?nels shall  be the same 
as en~bsnkiiient f.i'i l Tor Zoi,~e I dcscr?'t)cd in Sect;-ion 202.4.1 of 
.t,itese s;)c:ci f.i cations a n d  shal l bc p l  ;~cec;l i n  1 i f t s  n o t  exceed- 
i r,g e.i !ji.~";.i rlchcs ( 3 " )  i n  dcp.ti.1. Eacti 'I i f  t shal I be coinpacted 
i n  the aforedescribed riiannur to a minin~un~ of 95% relat ive 
densf ty .  



Grading of unlined channels shall  conform t o  the following 
tol erances : 

A vertical  tolerance of zero above and three inches (3" )  be1 ow 
the specified grade will be a1 lowed for  grading the channel 
bottom and the channel side slopes in b o t h  cut and f i l l .  

Regardless of the construction t o 1  erances specified, the 
excavation and grading sha?l be perfor~iied so that  the finished 
surfaces are in uniforz planes with no abrupt breaks in the 
surface. 

The construction tolerances specified herein f a r  grading 
are solely for  purposes of f i e l d  control. 

Slope Treatment: 

After completion of embanksent the side slopes of the dam 
shall be graded and compacted t o  a uniform surface. Should 
the C~E-tractor  niaintain uniforrn surfaces during the embank- 
ment process and with -ishe apnroval of the Engineer additional 
cjradi ng and compacii on may not be required. 

2.04 CE:,IENTED --- R I  P-RAP : 

2.04.1 -- General : 

Ce:i:ented Rip-Rap fo r  bank protection sha? 1 coilsist of n a ~ i v e  
rock r i  p-rap covered with Class 5 .-C-2000 concrete construct- 
ed i n  accordance w i t h  these specifications and drawings a t  
tile designated locations and a t  other locations as rr:ay be 
directed by the Engineer. Sub-grade and forming shall be in- 
spected and approved prior to any placement of ceiiiented r ip-  
rap. 

2.04.2.1 Rock for  Cemented Rip-Rap: -- 
- ihe ruck used i n  the construction o f  rip-rap shall  conform 
t o  the  requi ren:ents of Plateria? SpccSfications 1 .07  of these 
specifications.  The Contractoin shail provide the Engineer 
f ree  access t o  the rock source for the purpose of obtaining 
sarnples of rock for  tes t ing and approving, 

The c o ~ c r e t e  used i n  cei;~i?n.ted rill-rap shai l conform to 
the requi rcments o f  Material Specifications i .O1 of these 
specifications.  



204.3 -- Placement - of Rip-Rap -- Rock: 

The roclc shall  be placed by equipment on the surfaces and t o  
t h ?  depths specified. The rip-rap shall  be constructed to 
the hull colrrse thickness in one operation and in such a manner 
a s  t o  avoid serious displacement of the underlying materials. 
The rock shall  be delivered and placed in a manner t h a t  will 
insure that  the rip-rap in place shall be reasonably homo- 
cjeneous with the larger rocks uniformly distributed and 
f i r z l y  in contact one t o  another with the smal Ie r  rocks a ~ d  
spal ls  f i l l i n g  the voids between the larger rocks. The 
sn~al le r  r ~ c k s  shall not be grou~ed as a subst i tute  for  larger 
rock. Flat  slab rock shall  be laid on edge. 

Rip-Rap shall  be placed in a nianner to  prevent dzmage to 
s t ructures .  tland placing wi 11 be reqili red to  the extent 
ni3cessary to prevent daniage t o  the perisanent work. 

P lace~en t  of Rin-Raa Concrete: - -  - -- - 

Pl acec~ent of Concrete: - 
Concrete for  rip-rap shall  be conveyed, deposited, and con- 
sol idated by any ciethud which wi 1: precl ude the segregation 
or loss of inkredients. Chutes used in conveyicg concrete 
shall  be sloped t o  permit concrete o f  tiie consistency required 
to  flow without s e g r e ~ a t i o n .  Where necessary to  prevent 
segregation, chutes shall  52 provided with baffle boards or 
a reversed section a t  the out le t .  The Contractor shall  obtain 
the Engineer's approval for  the niethod of concrete placeixent 
prior to s t a r t  of work. 

2.04.4.2 Preparation - -  of Cemented - Ri p-Rap Ease : 

Szrth surfaces t o  which cemented rip-rap i s  t o  be applied 
shall  be neatly trimmed to l ine  and grade and shall  be free 
05 a71 loose material. 

Pio high subgrade will be permitted. Excavation made below 
subgrade s h a l l  be backfilled with compacted f i l l  or, a t  the 
Contractor's opinion, w i  t h  cemented rip-r-ap. 

Rock surfaces st1alS be exaillined and a l l  loose rl~aterial removed 
ttierefroii~. Ti.lt2 surfaces si-ial 1 be thoroughly cleaned of a1 l 
d u s ~ ,  d i  r t  , nortar ,  grease, or other de? e t e r i  ous substances 
and then wsshed with water. 

All surfaces shall be wetted with water before application of 
concrete. Concrete shall  n o t  be applied t o  surfaces on which 
free water exi s t s  . 



2.04.3 Curi n u  : 
- 

I he ce~nected r ip-rap shal l  be cured by a pigmented sealing 
con:pound me tl-rcjd. 

Curing shal l  conmence as scon as f r e e  water leaves the surface  
fat? of the concrete b u t  not l a t e r  than 3 hours following the  
depositing of the concrete upon the rock. The e n t i r e  
sbrfacc si?ali be covered with Type 2 pigmented curing compound 
con-for~$ng t o  the requireinents of Subsection 1.03 of these 
spec i f i ca t ions .  

The curirig cornpound shal l  be delivered t o  the work ready-mixed. 
A t  the  time of use tne curing C O I ! ~ P O U ~ ? ~  sha l l  be thoroughly 
i:lixed w i t h  the  pigment uniforn~ly dispersed throughout the mix- 
t u r e .  

The curing conip~und shal l  be applied t o  the e n t i r e  cemented 
r ip-rap surface b y  spraying a t  the r a t e  of one ( I )  gallon per 
200 square f e e t  of pavement surface.  

Spraying equi pmentsshall be of the f u l l y  atoniizing type,  equip- 
cent with a tank ag-itator of an approved type which provides 
f o r  continual a3 i  t a t ion  of the  cori~pound during appl i cat ion.  
The use of non-agitating t-ype hand pumped garden sprayers wi l l  
not be permi t t ed  e x c e p t f a r  sinal l and i n a c c e s ~ i b l e  areas 
as Kay be permitted by the Engineer. 

Care shal l  be taken t o  provide adequate coverage with the 
coiiipo~ind a: edges, corners,  and I-ough concrete surfaces ,  
and t o  protect  the seal  agains t  damage durina the curing 
p e ~ i o d .  Should the seal  be broken or damaged from any cause 
w i  t h i n  72 hours a f t e r  a ~ ~ l i c a t i o n  those port ions sha l l  be 
immediately repaired with addit ional  curing compound. 

2.05 Concrete Canstructi on : --- 

Concrete s t r uc tu r e s  shal l  be constructed i n  confom~ity  with 
t i l e  plans and Special Provisions. Concrete f o r  use in work 
constriictccl under t h i s  Section sha l l  confor~n t o  the require-  
ments of Subsection 1 .0'1 hereof. 

Safe and s~r i  t ab le  ladders shal'l be provided t o  peri-ni t access 
t o  i t 7 7  portions of the work .  

2.05.2 Subgrade - f o r  Concrete St ructures :  

Earth subgrade upon which concrete i s  placed sha l l  be firm and 



f ree  from water. Ground m t e r  shall  be kept below subgrade 
until the concrete hzs s e t .  When the subgrade i s  in dry 
e a r t l ~ ,  i t  shall  be thoroughly dampened with water to  insure 
that  no riioisture will be absorbed from the fresh concrete. 

bjhen tile concrete i s  t o  be deposited on rock, the rock shall  
be fu l ly  uncovered, cleaned, and i t s  surface shall  be removed 
to a depth suf f ic ien t  to expose soufid rock. Bedrock shall  
be roughly levelcd-off or cut t o  approxitilately horizontal 
and vertical  s teps.  Seanjs in the rock shall  be grouted under 
pressure or otherwise treated as the Engineer may direct .  

2.05.3 Forms : 

Forn:s snai 1 be of sui table  inaterial and of a type, s i ze ,  
shape, qual i ty ,  and strength to  insure construction as 
desireti. The forms shall be true to  l ine  atid grade, mortar 
t i g h t ,  and suff ic ient ly  r igid t o  r e s i s t  deflectio; during 
placing of the concrete. The responsibil i ty for  the i r  
adesu~cy sba3 1 r e s t  with the Contractor. All d i r t ,  chips, 
sawdust, na i l s ,  and other foreign matter- shall  be completely 
removed r'r0i11 forrns before any concrete i s  deposited therein. 
The surfaces o f  forms shall  be siiiooth a n d  f ree from irregu- 
l a r i t i e s ,  dents, sags, and holes that  ~ ~ o u l d  deface tile f inish-  
ed surface. Forcis prev:'ously used sha;l be thoroughly 
cleaned of a11 d i r t ,  imrtar,  and foreign matter before being 
re-used. Before concrete i s  placed i n  forms, a17 inside sur- 
C 
I aces of the -foir;ls shall  be thoroughly treated : n ~ i  t h  an approv- 
ed releasing agent which v1i11 ?cave no objectionable fi lr :  
on the surface of the forms that  can be absorbed by the con- 
crete .  Care shall  be exercised that  no releasing agent i s  
deposited on previously placed concrete. 

Forr:ls fo r  a1 1 surfaces that  will r,ot be co;np'ietely enclosed 
or hidde9 below the permanent surface of the ground shall be 
made ~f surfaced 1ur:lber or material which will provide a 
surface a t  leas-t equal t o  surfaced l~mber  or plywood. Any 
1 umber or materi a1 which becomes badly checked a r  warped, 
prior to  placing concrete, shall not be used. 

Form cyamps or bol ts ,  approved by the Engineer, shall  be used 
to  fastcn "forms. The  use of twisted wire loop t i e s  to  hold 
.forms i n  position w i  11 n o t  be per~iiitted, nor shall  wooden 
spreadei-s be used. Clan:ps or bo'l ts shall be of sufficier;t 
s.trei.-igth anci nuijiber t o  prevent spreading of the forms. They 
shall  be o f  such type that  they can be ent i rely removed or 
cut back one inch ( 1 " )  below the finished surface of the con- 
crete .  



Removal of Forrms: -- - P 

Tlie periods of tirile for form rernoval s e t  forth herein are 
pennissivc only and subject to  the Contractor assuming a l l  
r isks that  i1:a.y be involved. The time periods are minimum 
with n u  aliowance therein for  external loads. A t  time of 
l ~ w  terxperatures, or other adverse conditions, the Engineer 
Ii;ay require tne forrns t o  be kept in place for  longer periods 
o f t in i e .  

Thc tinle period i s  predicated on the use of concrete t o  
wi~ich no adniixtures have been acided for the purpose of 
obtaining a high early strength,  and upon the use of the 
sanie type of cement throughout ;he s t ructure.  

Outside forms and inside wall fornis rnay be removed a f t e r  a 
period OF sixteen ( 7 6 )  hours. 

Reinforcing bars shall  be accurately placed as shown on the 
plans iind shall  he fi'ri111.y and securely held in position in 
accordancil ui t h  Concrete Rci r,-Forci ng Steel i n s t i tu t e  "Rec- 
on;::end?d Practice f a r  Placing Reinforcfng Bars", and by 
L I S : ' : ~ ~  concrete oi- nietal chairs ,  spacers, metal hangers, sup- 
pol-ti w i  res and other approved dcvi ces of suf f i  cS ent 
stre;?gtt> t o  r e s i s t  crushing tinder fu l l  load. Metal chairs 
which extecd to  the surface o f  the concrete shall  n o t  be used. 

P l a c i ~ g  bars on ? txers  of fresh concrete as the work pro- 
gresses and adjusting bars during the placing of concrece 
w i  1 i riotbe perriini-it-ted. Before placicg -in the fori~:s, a1 1 
reinforcing s t w l  shall  be cleaned thoroughly of martar, o i l ,  
d i r t ,  loose ~ n i l l  sca le ,  loose or thick r u s t ,  and coatings 
of any ci~aracter  that  woilld destroy or reduce the bond .  No 
concrete shall  be deposited until the placing of the reinforc- 
ing s tee l  has been inspected and approved by the Engineer. 

2.C5.5.1 Splicing Reinforcement: 

Splices of bars shai l  be mcide only where shown on the plans or 
slis tApprovcc! i)y tilt: E n c ~ i  rieer. Wi.lr?i-tt bars are spl iced , they 
slla'l 'I bc 1ap;:icd 2.t leirst: t h i  r-l;y (30)  d-i ameters, unless other- 
wise shown 017 t h e  p l a n s .  

Sp ' i  i: ci ng  si-ial 1 be accoinpl i s  hed by p l  aci n g  the bars in contact 
with each other and wiring them together. 

i!le?ding ef reinforcing s teel  will n o t  be pernlitted unless 
specifi  ca7 l y  authorized by the Engineer. 



a, 01 
T3+J > 
CUaJ l aJ 
(U L U r -  
VUZJ 

V] 0 C L W  
rb L. 0 .I.-' s 
ao v, m 

L r 
1 ' 6 7 3  o m  
't r . O w  
0 5 %  c 
Lo W S W  
C+-'aJ aJ 
.rCZTeJaJ 
.r .r 3 L 

ln 0 n* a 
L $2 c aJ 3 
aJ W - 0 0 -  
h 3 V] soar 

r - r - _ Z I :  0-c 
+-'.r i-' 

w -v.r  
r 6 - C  A m  5 
-PC,. .Q L 
Z; a)- 
0 4 - ' u  a ( U  
N 5 CY 0CI 
.r -i-' m 
F-P-4-J Ln s 
0 L a,-- 3 ._r 
S L r n E O c  U L J L  

r m w s w  
.r 52.r iJ 

L aJ c 
0-'2 cur -  
i-' a J r -  
m4J.G a 
L O  -C 
a c v, v, 
.r- rb 
>r-SI: v, 

?- 7 

(t- .r - 
0 3 U . r  

aJ L 
cuaro ,  
f l + ) c 2 J - P  
3 CUV a 

F L E  
w u m  
.c c-r= C 
t - 0  '3 

O  h*r 
r- '3 

ir-7- L 
'3 0 

7- .- 

o .a 5- a ~  as: CJ 
U 

5= 112 
0 rb -7 4J 



and coarse aggregate, a n d  wi thoutcaus i  ng water or cenient 
paste to  flush to  the surface. Internal vibrators shall n o t  
be held against the forms or reinforcing s t ee l .  

The number of vibrators en~ployed shall be suf f ic ien t  t o  con- 
sol idate  the concrete within f i f teen  (15)  minutes a f t e r  i t  
hiis been deposited in the forms. A t  l eas t  two ( 2 )  vibrators 
i n  good operating conditi on shall  be avai fable a t  the s i t e  
of the s t ructure in which more than twenty-five (25)  cubic 
yards of concrete i s  t o  be placed. 

2 . 0 5 . 6 . 3  PI ac i  ng  Conc~ete Under Adverse Weather Conditions: 

Concrete f o r  structures or slabs shall  not be placed on 
frozen ground nor shall  i t  be mixed or placed while the 
atniospheric temperature i s  below 35 degrees F. ,  unless ade- 
quate means are eniployed to heat the aggregate and water, 
sat isfactory provisions have been made for  protecting the 
work, and with the written perc~irsion of the Engineer and 
only a f t e r  precautionary lneasures have been taken 
as he may d i rec t .  

Concrete shall  be effectively protected from freezing or 
f r o s t  for  a period of f ive ( 5 )  days a f t e r  placing. 

Concrete for  structures shall  n o t  be mixed or placed 
b!hile the a-lti~ospheric teinperat~.irc i s  above 11 5 degrees F . ,  
l;nless adequate means are eii;?loyed to  cool the aggregate and 
water and  sat isfacto~*y provisions have been made for  pro- 
tecting the work. In ariy case, the temperature of the con- 
crete  as placed shal l not exceed 90' degrees F .  

Concrete placement shall be stopped when rainfal l  i s  suf f ic ien t  
t o  cause damage to  the work. 

2 .05.7  ---- Surface Finishes : 

-. 
i he classes of surface f inish described herein shall  be 
applied t o  various parts of concrete structures as specified. 

2.05.7.1 Grd ina rySur fac~Fin i sh :  - 

Inlswliateiy a f t e r  the forms 1lavc.l bncn removed, a l l  exterior 
i'on-111 bo'l t s  shall  be ri:t\lovc:d to  a depth of a t  l eas t  one inch 
(I") bitlo~v i;lic sr..~r~far,c 0.f' the co~lcrc'tr! and the resul t ing holes 
or tici:rc.ssicrrs c!C'!di'ii:~i and  f-i l let1 LV-i t h  mortar'. Plortar shal 1 
cor.isist of oil[? (I) p a r t  by vnl~~rne o f  cement t o  two ( 2 )  parts 
of s a n d .  fqortar slla? l be ixixed approxiriately 4.5 ininutes in 
advance of use. Carc shall be exercised to  obtain a perfect 
bond w i t h  the concrete. All Fins caused by form joints and 
other projections shall be removed and a l l  pockets cleaned 
and f i l l e d .  Mortar for f i l l i n g  pockets shall  be treated as  
specified for  bolt  holes. 

On surfaces which are to  be buried underground the removal of 



f ins  and form marks wi 11 n o t  be required. Ordinary surface 
f inish shall be considered as a final f inish fo r  exposed 
surfaces. 

Curi na :  
___d_ 

As soon a f t e r  the cornpietion of -the specified finishing 
operation? as the condition of the concrete will penxit with- 
out danger of consequent damage thereto,  a l l  exposed surface 
s ; ~ a l i  e i ther  be sprinkled with water, covered with p las t ic  
sheet,  or covered with ear th,  sand, or burlap, sprayed with 
Type 7 curing compound conforming with subsection 1.07.1. 

Concrete that  i s  water cured must be kept continuously wet 
for  a t  leas t  ten (10)  days a f t e r  being placed. The method 
of water curing shall be subject t o  approval by the Engineer. 

\hen an inipervious membrane (curing con~pound) i s  used i t  
shall  be applied under p r ~ s s u r e  through a spray nozzle in 
such manner and quancily as to ent i rely cover and seal a11 
exposed surfaces of the concrete with a uniform film. The 
merlibrane shall n o t  be applied t o  any surface until  a l l  of 
the finishing operations have been com~leted,  such surfaces 
being kept dan-ip until the mem3rane i s  applied. All surfaces 
on which a bond i s  required, such as construction joints ,  
reinforcing s t e e l ,  and the l ike ,  shall  be adequately cover- 
ed and protected befor? s ta r t ing  the application of the 
curirig coii~poui~d in order to prevent any of the ccn~pound from 
being depositzd thereon, and any such surface with which the 
compound may have cone i fi c ~ n t a c t  shall i~n~nedi a tely ~~~~~eafter 
be cleaned. Care shall  be exercised to  prevent any damage 
t o  the nienibrane seal during the curing period. Should the 
sea7 be damaged befor2 the  expiration of ten (10)  days a f t e r  
the  p7 acing of the concrete additional i~npervious membrane 
s ha1 l be inin:edi ately app? ied over the damaged area. 

Should any Forms be ren~oved sooner than ten (10)  clays a f t e r  
the  placing of the concrete, the surface so exposed shall 
e i - tht?~ be imiliediately sprayed with a coating of the curf ng 
conlpound or kept continuously wet by the use of burlap or other 
sui table  iilectns until such conrete has cured for  a t  leas t  ten 
(10)  ciays. 

\{hen ioijs of wal? s arc c,\ireii by the curing co~npouu?d niethod 
tlic side foriils, except for  n;ci;al forms, niust be k e p t  con- 
-;inuously wet for  a t  l eas t  ten (10) days following the 
placing of the concrete. 



il4STALLATIGM OF REINFORCED C O N C R E T E  P I P E  - 
-(l?Tit;cipal S-p3-1way) - 

2.06.1 Trench Excavation: 

2.06.1. General : 

Excavation sha l l  include the removal of a l l  water and 
~ i a t e r i a l s  of any nature which i n t e r f e r e  w i t h  the con- 
s  t r u c t i  on work. 

Excavation f o r  conduits sha l l  be by open trench. Con- 
t r a c t o r  sha l l  not comixence trenching operations unti 1 
einSankn:er-t f i l l  i s  placed t o  rnininiunl height of one foot  
(1  ' ) above the aesi g n  grade of the top of the conduit. 

Excavation f o r  appurtenant s t ruc tu res  such as seepage 
s t ruc tu res  sha l l  be deemed t o  be in the category of 
trench excavati on. 

2 .06.1 .2  i\Iaximun and Hinimum Width of Trench: -- 

The inininurn and maximum width or' trench perni t t ed  sha l l  
be as indicated on t h e  Plans The s i de  slopes necessary 
Lo maintain the s t a b i l i t y  of excavated s ~ r f a c e s  niay not 
necessari ly coincide with the  1l;n:its speci f ied  on the 
Plans f o r  trench excavation. Such work sha l l  be wx- 
cavated, in a  nianner as t o  safeguard the work and workmen 
and t o  provide the ground adjacent t o  the  excavation wi l i  
not s l i d e  o r  s e t t l e .  

Over Excavation of Trench: -- - *-- 

ExcavatSon in ear th  below t h e  design grade OF the trench due 
to Contractor ' s  e r ro r  sha? l  be backfi 1 l zd  with s e l e c t  maier- 
i a l  as designated by the Engi  neer and n:echanicaIly compact- 
ed to 35:< optimum density p r io r  "i i n s t a l l a t i o n  o f  the con- 
dui '  t .  

Excavhtion in rock below design yrade of trench due t o  rock 
excavation sha l l  be backfi l led with concrete bedding a f t e r  
ins ta7 7 a t i  on of conduit.  



2.06 .? .4 Access -- t o  Trenches: 

Safe and su i t ab l e  ladders which project  two f e e t  ( 2 ' )  above the 
top of the trench shal l  be provided. One ( 1 )  ladder shal l  
be provided f o r  each one htindred f ee  (100 ' )  of open trench,  
o r  f rac t ion  thereof ;  and be so located t ha t  workmen i n  the 
trench need not move more than f i f t y  f e e t  (50 '  ) t o  a  ladder. 

Backfill  sha l?  be considered as s t a r t i n g  a t  the  top o f  con- 
c r e t e  bedding. All material below t h i s  point sha l l  be con- 
sidered as bedding. 

The Contractor sha l l  proceed as soon as possible with back- 
f i l l i n g  operations.  Care sha l l  be exercised so  t ha t  the 
conduit wil l  riot be dainaged or  displaced. The backf i l l  above 
the concrete bedding shal l  not be placed un t i l  a t  l e a s t  f o r t y  
( 4 0 )  hours a f t e r  the placement of concrete bedding. 

Rocks f arger than s i x  inches (6") in any dilnension wi l l  not 
bc pernii t t ed  in backf i l l  of the  pi;je. Mere  rocks a re  in- 
cluded in the backf i l l  they sha l l  be mixed with su i t ab l e  
excavated materials  so as t o  el iminate voids. 

After the  placing of backf i l l  has been s t a r t e d  the Contractor 
s  ha1 1 proceed as soon as pract i  cab1 e  w i t h  densi f i  ca t ion.  

2.06.2.1 Densi f i  cat ion Methods : 

Lackfi l l  shal l  be mechanically compacted by means of tamping - 
v!ith manuzlly d i rected mzchanical equipment. ihe equipment 
sha l l  be of a  s i z e  and type approved by the  Engineer. Impact- 
t y p e  pavement breakers (stonipers ) w i  11 not be pernii t t ed .  

2crii:ission t o  use spec i f i c  coinpaction equipn;er,t sha l l  not be 
cons trued as guaranteeing o r  inlplying t h a t  the use of such 
equi pri~ei;"lwi 1'3 n o t r e s u l  t in  dc~mal;;t' zo adjacent  ground, or 
in:proveir:ents i n s t a l  i ed under the  Contract.  The Contractor 
sha? 1 [,lake h i s  own de te r i~~ina t ion  iil t h i s  regard. 

i\lntcrial f o r  rncchanical co!?;pactcd backfi 11 shai 1  be placed in  
1  j f t  wi~ic/i ,  p r io r  t o  cor~~paction,  sha l l  not exceed the depth 
of four inciies (4"). 

Flechaiiical ly  coriipacted backfi 1  l sha l l  be p i  aced in  horizontal 
layers of such depths (not  exceeding those speci f ied  above) 
cornpat-i b7e t o  the material being placed and the  type of equip- 
ment being used. Each layer  sha l l  be evenly spread,  moisten- 
ed (o r  dr ied ,  i f  necessary),  and then tamped un t i l  the speci-  
f i ed  95% r e l a t i ve  compaction has been a t t a ined .  



Water densi f ica t ion of backf i l l  wi 11 not be permitted. 

2.06.3 Laying -- Reinforced Concrete Pipe: 

Bedding sha l l  be Class 5.0-3-2000 concrete,  the t o p  of the  
concrete as  shown on the Plans shal l  be considered as the 
top of the bedding. 

I f  s o f t ,  spongy, unstable,  or  sini i lar  o ther  material i s  en- 
countered upon which the bedding material i s  t o  be placed, 
t h i s  unsuitable material sha l l  be remcved t o  a depth ordered 
by the Engineer and rep1 aced wi t h  bedding rnateri a1 . 

2.06.3.1 .I Plc?cing Bedding Material:  

Bedding rr~aterial s l ia l l  f i r s t  be placed so t b a t  the pipe i s  
supported f o r  tile f u ? l  length of the barrel  with f u l i  bearing 
on the bottom segment of the pipe equal t o  a niinimum of 0 .4  
of the outside diaineter of the  ba r re l .  Then the remaindsr of 
the bedding shal l  be placed in accordance with Section 2.05.6 
of these Specif ica t ions .  

Pipe sha l l  be ca re fu l ly  inspected in the f i e l d  before and a f t e r  
l ay ing .  I f  any cause f o r  re jec t ion i s  discovered i n  a pipe 
a f t e r  i t  has been l a i d ,  i t  shal l  be sub jec t  t o  re jec t ion.  Any 
correct ive  work sha l l  be approved by the  Engineer. 

2.06.3.3 --- Field - -  Joint ino - of --~L.L Gasket Type Jo in t s  - f o r  
Reinforced Concrete Pipe: --- - 

( 1 )  The ends of the p i p e  sha l l  be so formed t ha t  when the 
pipes a r e  l a i d  together and joined they sha l l  make a con- 
t i n u o u s  and uniform l i n e  o f  pipe with a smooth and 
r e ~ u l a r  surface .  

(2) The work shal l  bc scheduled so t h a t  the be1 l end of the p i p  
faces i n  the d i rec t ion  of laying.  P r io r  t o  placing "Le 
spigot  i n to  the  bell  of the pipe previously l a i d ,  the 
spigot  groove, the gdsket and the bel l  shal l  be thoroughly 
cleaned, Then the spigot  groove, the  gasket and tne f i r s t  
t w o  inches ( 2 " )  of the be l l  sha l l  be lubr icated with a 
s o r t  vcge t a ~ l  e seal) co~~ipound. The gasket , a f t e r  1 ubrica- 
t i on ,  siiall be unifo.riiily st\-etched wh?:~  placing i t  in  the 
spSgot groove so t h d t  the gasket i s  d i s t r ibu ted  evenly 
around the  circumference. After  the j o i n t  i s  assembled a 



thin metal fee ler  gauge shall be inserted between the beil 
and the spigot and the position of the gasket checked 
a r o u ~ d  ".,he conplete circ~~rliference of the pipe. If the 
cjasket i s  not in the proper position the pipe shall be 
withdrawn, the gasket checked t o  see that  i t  is  n o t  
c a t  o r  damaged, the pipe re la id ,  a116 the gasket again 
cliec ked . 

( 3 )  Before placement of the bedding the exterior annular 
space between the ends of the pipe sections shall  be 
cleaned and f i l l e d  with Class "C" Mortar. 

2.06.4 Pressure Testing: 

Pressure tes t ing of the conlpleted conduit will not be re- 
qui red. 

2.07 -- DEBRIS BARRIER: 

Genera 1 : 

The Contractor shall  ins ta l l  wooden poles for  the purpose of 
debris barriers a t  locations delineated on the Plans. 

2.07.2 blood Poles : - --- 
F)c;ies shall be hard, dense tii:iber of s ~ i f f i c i e n t  length to 
allow for  a minimum of four fcot  ( 4 ' )  bury and maintain the 
required height above ground as shown on the Plans. Ali 
poles shaii  be a ii~inirnuin of eignt inches (8")  in diaineter 
and  shall be treated with creosote. The minimum amount of  
preserva-cive t o  be retained in the kiood shall  be 1 2  lbs.  per 
cubic foot to  minimum depth of 3/4 inch. 

Sawed surfaces shall  be painted with creosote as directed by 
the Engi necr. 

With approval of the Engineer the Contractor may use surplus 
u t i l i t y  poles as debris barr iers .  

2.07.3 __I_.-._ Install inq ____ Kood -__ Poles: 

Pnlcs s l ~ , , l l  be s e t  i n  pre-drilled holes a t  as near vertical  
posi t ions a s  possible atld bdckfi 1 led w'i t h  a cement grout. 
Poles shdll bc held in a vertical  position for a period of 
twenty-four (24) hours to  allow grout to  s e t  u p .  

Poles niaved or otherwise damaged by construction operations 
a f t e r  ins ta l la t ion  shall  be removed and replaced a t  the Con- 
t r a c t o r ' s  expense. 



2.08 C L E A N U P  - A N D  RESTORATION: 

2.08.7 General : 
- 
i!-iroughout a l l  phases of construction including suspension 
of ~ioric and until f inal  acceptance of the project the Con- 
t ractor  shall  keep the worksite clean and f ree  from rub- 
bish and debris. Prior t o  the acceptance of the work ,  the 
Contractor s ha1 1 remove a1 7 excess construction materials and 
appurtenances and perform general grading operations as 
directed by the Engineer t o  restore the construction s i t e  t o  
an aesthetically pleasing condition. 
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R E :  S T R U C T U R E  N O .  36 
P R O P O S E D  R E T E N T I  O N  B A S I N  

P R O G R A M  F O R  1971 
F O U N T A I N  H I L L S ,  A R I Z O N A  

JOB  No.  E71-141 

O U R  F O U N D A T I O N  A N D  M A T E R I A L S  I N V E S T I G A T I O N  R E P O R T  F O R  T H E  

R E F E R E N C E D  P R O J E C T  I S  H E R E W I T H  S U B M I T T E D .  T H E  R E P O R T  I N -  

C L U D E S  T H E  R E S U L T S  O F  T E S T  D R l  L L l N G  A N D  L A B O R A T O R Y  A N A L Y S I S  

A L O N G  W  I T H  O U R  C O N C L U S  l O N S  A N D  R E C O M M E N D A T  I O N S .  

S H O U L D  A N Y  Q U E S T I O N S  A R I S E  C O N C E R N I N G  T H I S  R E P O R T ,  W E  W O U L D  

B E  P L E A S E D  T O  D I S C U S S  T H E M  W I T H  Y O U .  

PHOENIX.  ARIZONA 
3 9 4 0  WEST C L A H E N D O N  

(GO21 2 7 2 . G 0 4 0  

FLAGSTAFF,  ARIZONA 
2 0 2 9  N O R T H  4 T H  STREET 

( 6 0 2 )  7 7 4 - 4 4 3 3  

EL PASO. TEXAS 
2 0 1  N O R T H  CLARK ROAD 

( 9 1 5 )  7 7 2 - 3 0 8 8  
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S T R U C T U R E  N O .  36 
F O U N T A I N  H I L L S ,  A R I Z O N A  
J O B  N o .  E71-141 

l NTRODUCT l ON 

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  A  F O U N D A T I O N  A N D  M A T E R I A L S  

I N V E S T I G A T I O N  M A D E  B Y  T H I S  F I R M  F O R  T H E  P R O P O S E D  F L O O D  C O N T R O L  

D A M ,  S T R U C T U R E  N O .  36, R E T E N T I O N  B A S I N  P R O G R A M  F O R  1971, F O U N -  

T A I N  H I L L S ,  A R I Z O N A .  T H E  O B J E C T  O F  T H E  I N V E S T I G A T I O N  W A S  T O  

D E T E R M I N E  T H E  P H Y S I C A L  P R O P E R T I E S  O F  T H E  S O I L S  U N D E R L Y I N G  T H E  

S I T E  T O  P R O V I D E  R E C O M M E N D A T I O N S  F O R  D E S I G N  O F  T H E  D A M  E M B A N K -  

M E N T  A N D  S P I L L W A Y .  

PROPOSED CONSTRUCT l ON 

T H E  P R O P O S E D  D A M  W l L L  B E  A P P R O X I M A T E L Y  @:: I N  L E N G T H  

W  l T H  A  M A X I  M U M  H E  I G H T  O F  50  F E E T .  T H E  W l  D T H  A T  T H E  T O P  O F  
-/z 0'" 

T H E  D A M  W I L L  B E  & F E E T  A N D  A P P R O X I M A T E L Y  60,000 C U B I  c Y A R D S  

O F  E M B A N K M E N T  W l L L  B E  I N V O L V E D .  T H E  S P I L L W A Y  E L E V A T I O N  W l L L  
/89U, o 

s c m o n  6 . 0  F E E T  B E L O W  T H E  T o p  o F  T H E  P R O P O S E D  E M B A N K M E N T .  

T H E  P R O P O S E D  S T R U C T U R E  W l L L  B E  U S E D  F O R  F L O O D  C O N T R O L  P U R P O S E S  

O N L Y .  T H E  D E S I G N  I S  B A S E D  U P O N  T H E  T O T A L  T I M E  R E Q U I R E D  F O R  

F  l  L L l  N G  A N D  D R A  l N l  N G  B E  I N G  L E S S  T H A N  2 D A Y S .  

l NVEST l GAT l ON 

E I G H T  E X P L O R A T O R Y  B O R I N G S  W E R E  D R I L L E D  T O  D E P T H S  O F  B E T W E E N  6 

A N D  30 F E E T  B E L O W  E X I S T 1  N G  G R A D E .  S T A N D A R D  P E N E T R A T I O N  T E S T 1  N G  

A N D  U N D I S T U R B E D  S A M P L l  N G  W E R E  P E R F O R M E D  A T  S E L E C T E D  I N T E R V A L S  

I 
I N  S O M E  O F  T H E  B O R  I N G S .  G E N E R A L L Y ,  67 I N C H  H O L L O W  S T E M  A U G E R  

W A S  U S E D  T O  A D V A N C C  T H E  B O R  I N G S  T O  TI1E I R  F U L L  D E P T H  OR T O  A 

D C P T I I  I N  W t i l  C t I  R E F U S A L  O N  S T R O N G L Y  L l  ME C E M E N T E D  S O I L S  C O N -  

T A I N I N G  L A R G E  C O B B L E S  W A S  E N C O U N T E R E D .  T R I C O N E  G E A R  B I T S  OR 

Nx D I A M O N D  C O R  l N G  W E R E  U T l  L l  Z E D  I N  A D V A N C  l  N G  S O M E  O F  T H E  B O R -  

l N G S  B E Y O N D  T H E S E  D E P T H S .  I N F O R M A T I O N  O N  T H E  P E R M E A B I L I T Y  O F  

I 
SERGENT, HAUSKlNS & BECQYITH 
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S T R U C T U R E  N O .  36 
F O U N T A I N  H I L L S ,  A R I Z O N A  
J O B  N O .  E71-74 .1  

T H E  S O I L S  A N D  R O C K  I N V O L V E D  W A S  O B T A I N E D  B Y  F I L L I N G  T H E  B O R E -  

H O L E S  W I T H  W A T E R  A N D  T A K I N G  P E R I O D I C  O B S E R V A T I O N S  O F  W A T E R  

S U R F A C E  E L E V A T I O N .  T H E  R E S U L T S  O F  T H E  E X P L O R A T O R Y  D R  I L L I  N G  

A R E  P R E S E N T E D  I N  A P P E N D I X  A W H I C H  I N C L U D E S  A B R I E F  D E S C R I P T I O N  

O F  DR I L L 1  N G  A N D  S A M P L I  N G  E Q U I P M E N T  A N D  P R O C E D U R E S ,  A  S l T E  P L A N  

S H O W 1  N G  B O R I N G  L O C A T I O N S  A N D  L O G S  O F  T H E  T E S T  B O R  I N G S .  

I N  A D D ~ T I O N  T O  T H E  8 E X P L O R A T O R Y  B O R I N G S ,  12 T E S T  P I T S  W E R E  

E X C A V A T E D  W I T H  A W A R N E R  & S W A S E Y  H O P T O  S E R I E S  200 T R U C K  

M O U N T E D  B A C K H O E  I N  T H E  R E S E R V O I R  A R E A  T O  L O C A T E  B O R R O W  F O R  

T H E  D A M  E M B A N K M E N T .  E A C H  T E S T  P I T  W A S  C A R E F U L L Y  E X A M I N E D ,  

V I S U A L L Y  C L A S S I F I E D  A N D  L O G G E D .  W H E R E V E R  A P P L I C A B L E ,  L A R G E  

B U L K  S A M P L E S  W E R E  O B T A I N E D  F O R  L A B O R A T O R Y  A N A L Y S I S .  T H E  L O G S  

O F  T H E  T E S T  P I T S  A L S O  A R E  P R E S E N T E D  I N  A P P E N D I X  A .  T H E I R  L O -  

C A T I O N S  A R E  N O T E D  O N  T H E  S l T E  P L A N .  

G R A I N - S I Z E  A N A L Y S I S ,  A T T E R B E R G  L I M I T S ,  P E R M E A B I L I T Y  A N D  M O I S -  

T U R E - D E N S I T Y  R E L A T I O N S H I P  T E S T S  W E R E  P E R F O R M E D  O N  S E L E C T E D  

S A M P L E S  O F  T H E  B O R R O W  A N D  E M B A N K M E N T  F O U N D A T I O N  S O 1  L S .  T H E  

R E S U L T S  O F  T H E S E  T E S T S  A R E  P R E S E N T E D  I N  A P P E N D I X  B. 

S l T E  CONDITIONS Q S O I L  PROFILE 

THE S I T E  I S  C O V E R E D  B Y  A  M O D E R A T E  G R O W T H  O F  B R U S H ,  C A C T I  A N D  

S M A L L  T R E E S .  T H E  A X I S  O F  T H E  P R O P O S E D  S T R U C T U R E  I S  L O C A T E D  

I N  A  R E L A T I V E L Y  W I D E  D R A I N A G E  W I T H  R E L A T I V E L Y  S T E E P  S L O P E S  

O N  E I T H E R  S I D E .  N E A R  V E R T I C A L  S L O P E S  A R E  P R E S E N T  O N  E I T H E R  

S I D E  O F  T H E  M A I N  D R A I N A G E .  T H E  S P I L L W A Y  W I L L  B E  L O C A T E D  N E A R  

T H E  S O U T H  A B U T M E N T  W H l  C H  W  I  L L  U T l  L l  Z E  A  S M A L L  S l  D E  D R A I  N A G E  

T O  K E E P  F L O O D  W A T E R S  A W A Y  F R O M  T H E  D O W N S T R E A M  S L O P E  o r  T H E  

D A M .  

I 
SERGENT, HAUSKINS C BECKWITH 
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! \ S  I N D l  C A T C I I  C Y  O U R  E X T ' L O R A T O X Y  B O R  I  N G S ,  T t l t  S O  l L  P R O F  I L E  

A C I ; O S S  T I ~ U  D A M  A X I S  C A N  nc G L N C R A L I  z c o  A S  F O L L O W S :  

1 .  U N C E M E N T E D  S I L T Y  A N D  C L A Y E Y  S A N D S  W I T H  

V A R Y I N G  A M O U N T S  O F  G R A V E L  A N D  C O B B L E S  
W E R E  E N C O U N T E R E D  A T  T H E  S U R F A C E  A N D  

E X T E N D E D  T O  D E P T H S  U P  T O  6 F E E T  B E L O W  

E X I S T I N G  G R A D E .  T H E S E  S O I L S  A R E  G E N -  

E R A L L Y  M E D I U M  D E N S E  T O  D E N S E .  

2 .  S A N D  A N D  G R A V E L  W I T H  V A R Y I N G  A M O U N T S  O F  

C O B B L E S  W E R E  E N C O U N T E R E D  U N D E R L Y I N G  T H E  

S U R F A C E  S T R A T U M  I N  6 O F  T H E  B O R I N G S  A N D  

E X T E N D E D  T O  D E P T H S  U P  T O  30 F E E T .  T H E S E  
S O 1  L S  A R E  M O D E R A T E L Y  T O  V E R Y  S T R O N G L Y  

L I M E  C E M E N T E D  A N D  V E R Y  F I R M  T O  H A R D  

W I T H  D E P T H .  

3. M O D E R A T E L Y  T O  S T R O N G L Y  L I M E  C E M E N T E D  

S A N D Y  C L A Y S  A N D  S I L T S  W E R E  T H E N  E N C O U N -  

T E R E D  I N  5 O F  T H E  B O R I N G S  A N D  E X T E N D E D  

T O  D E P T H S  U P  T O  30 F E E T .  T H E S E  S O I L S  

W E R E  E N C O U N T E R E D  A T  E L E V A T  l  O N S  V A R Y  I N G  

B E T W E E N  184.9.5 F E E T  A N D  1860.0 F E E T .  

I T  A P P E A R S  T H A T  T H E S E  S O I L S  A R E  A N  O L D  

L A K E  B E D  D E P O S I T  A N D  P R O B A B L Y  U N D E R L I E  

T H E  E N T I R E  S I T E .  T H E Y  A R E  G E N E R A L L Y  
H A R D  I N  R E L A T I V E  F I R M N E S S  A T  T H E  P R E S -  

E N T  M O l  S T U R E  C O N T E N T S .  

T H E  G E O L O G I  c P R O F I L E  A L O N G  T H E  D A M  A X I S  I S  P R E S E N T E D  I N  A P P E N -  

D I X  C. 

NO F R E E  G R O U N D  W A T E R  W A S  E N C O U N T E R E D  I N  T H E  T E S T  B O R I N G S  A N D  

S O I L  M O I S T U R E  C O N T E N T S  W E R E  G E N E R A L L Y  V E R Y  L O W .  

D l SCUSS l ON & RECOMME NDAT l ONS 

I 
SERGENT, HAUSKINS & BECKWITH 
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\ J I L L  N O T  R E T A I N  W A T E R  F O R  E X T E N D E D  P E R I O D S  O F  T I M E ,  N O R M A L  

S E E P A G E  C O N S I D E R A T I O N S  W l L L  N O T  B E  A P P L I C A B L E  T O  T H E  P R O J E C T .  

E X T E N S  I O N  O F  T H E  C O R E  T R E N C H  T O  S L I G H T L Y  P E N E T R A T E  V E R Y  F I R M  

C E M E N T E D  S O 1  L S  I S  R E C O M M E N D E D .  W I T H  T H l S  T R E A T M E N T ,  E M B A N K M E N T  

S E T T L E M E N T S  W l L L  B E  V E R Y  S L I G H T .  T H I S  W l L L  P R E V E N T  T H E  P O S -  

S  l B l  L l T Y  O F  E M B A N K M E N T  C R A C K  l N G  A N D  S U B S E Q U E N T  P I  P I N G  D U R I N G  

I S O L A T E D  W A T E R  R E T E N T  l O N  P E R  1 O D s  D U E  T O  E X C E S S I V E  M O V E M E N T S  

O F  T H E  F I L L .  

W A T E R  L O S S  I N  T H E  B O R E H O L E S  I N D I C A T E S  T H A T  T H E  S T R O N G L Y  C E -  

M E N T E D  S O l L S  A R E  L O W  I N  P E R M E A B I L I T Y .  D U E  T O  T H E  S T R O N G  

C E M E N T A T  l O N  A N D  L O W  P E R M E A B  I L I T Y ,  T H E  E M B A N K M E N T  F O U N D A T I O N  

S O l L S  H A V E  A  C O M P A R A T I V E L Y  H l G H  R E S I S T A N C E  T O  P I P I N G .  T H E  U S E  

O F  S O l L S  W I T H  R E L A T I V E L Y  H l G H  R E S I S T A N C E  T O  P I P I N G  A N D  L O W  

P E R M E A B I L I T Y  I S  R E C O M M E N D E D  F O R  T H E  C E N T E R  P O R T I O N  O F  T H E  E M -  

B A N K M E N T .  A L S O ,  S I N C E  T H E  E M B A N K M E N T  S O l L S  W l L L  B E  S U B J E C T  

T O  P E R  I O D I  C  W E T T I N G  A N D  D R Y 1  NG, T H E  U S E  O F  C L E A N  G R A N U L A R  

S O l L S  I N  T H E  S H E L L  T O  P R E V E N T  S H R I N K A G E  C R A C K I N G  I S  R E C O M -  

M E N D E D .  T H E  R E C O M M E N D E D  D E T A I L S  W l L L  P R E C L U D E  P I P I N G  T H R O U G H  

T H E  D A M  F O U N D A T I O N  A N D  E M B A N K M E N T  A N D  E N A B L E  E C O N O M I C A L  C O N -  

S T R U C T  I O N  W I T H  M A T E R I A L S  A V A I L A B L E  I N  T H E  I M M E D I A T E  V I C I N I T Y  

O F  T H E  D A M .  

S H O U L D  B E  T H E  S A M E  A S  R E C O M M E N D E D  F O R  S T R U C T U R E  NO.  7 ( J O B  

No. E70-180, F C ~ R U A R Y  8, 1 9 7 1 ) .  B O T H  U P S T R E A M  A N D  D O W N S T R E A M  

S L O P E S  S H O U L D  B E  2 H O R I Z O N T A L  T O  1 V E R T I C A L .  T H E  S T A B I L I T Y  

A N A L Y S I S  O U T L I N E D  I N  A D D E N D U M  NO. 1 O F  T H E  R E P O R T  F O R  S T R U C -  

T U R E  NO. 7 D A T E D  J U L Y  13, 1971 W l L L  A P P L Y  T O  T H l S  S T R U C T U R E .  

I 
SERGENT, HAUSKINS & BECKWITH 
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S T R U C T U R E  NO. 3 6  
F O U N T A I N  H I L L S ,  A R I Z O N A  
JOB No. E 7 1 - 1 4 1  

I f  T H E  R E V I S E D  G U I D E  S P E C I F I  C A T  I O N S  F O R  E A R T H W O R K "  P R E S E N T E D  

I N  T H A T  A D D E N D U M  A L S O  W I L L  A P P L Y  T O  T H I S  P R O J E C T .  

/ z- 
T H E  C O R E  T R E N C H  S H O U L D  B E  A  M I N I M U M  O F O F E E T  I N  W I D T H  A T  

T H E  B O T T O M  A N D  P E N E T R A T E  T H E  C E M E N T E D  S O I L S  A T  L E A S T  '2 F E E T .  

I T  A P P E A R S  T H A T  O N L Y  L I G H T  R I P P I N G  W l L L  B E  N E C E S S A R Y .  

R E Q U I R E M E N T S  F O R  Z O N E  1 I A R E  D E S I G N E D  T O  E L I M I N A T E  M A T E R I A L S  

H I G H L Y  S E N S I T I V E  T O  P I P I N G ,  C R A C K I N G  OR T H E  D E V E L O P M E N T  O F  

H I G H  S E E P A G E  F O R C E S  D U R  l N G  D R A W D O W N .  1 N P R A C T  I CE ,  V l  R T U A L L Y  

A L L  S O I L S  F R O M  T H E  R E S E R V O I R  A N D  M A N Y  F R O M  T H E  C O R E  T R E N C H  E X -  

C A V A T  l O N  W l L L  M E E T  T H E S E  R E Q U I R E M E N T S .  A P P R O X I M A T E L Y  100,000 

C U B I C  Y A R D S  O F  Z O N E  I I M A T E R I A L  ( I N  T E R M S  O F  V O L U M E  I N  P L A C E )  

I S  A V A I L A B L E  W l T H l  N  T H E  R E S E R V O I R  W I T H O U T  R I P P I N G .  

I N  O R D E R  T O  A C H l  E V E  P R O P E R  P E R M E A B  l L l T Y  C H A R A C T E R I S T  I CS, R E -  

A L I M I T E D  A M O U N T  O F  M A T E R I A L S  M E E T I N G  T H E S E  R E Q U I R E M E N T S  A R E  

A V A I L A B L E  W I T H I N  T H E  R E S E R V O I R .  T H U S ,  I T  W l L L  B E  N E C E S S A R Y  

T O  B O R R O W  Z O N E  I M A T E R I A L  F R O M  C L A Y E Y  S A N D  D E P O S I T S  O N  T H E  

A D J A C E N T  S L O P E S  OR R I D G E S .  

I T  I S  U N D E R S T O O D  T H A T  A  R E I N F O R C E D  C O N C R E T E  O U T L E T  P I P E  I S  

B E  l N G  C O N S  I D E R E D .  C O N C R E T E  C R A D L E - T Y P E  B E D D l  N G  B E A R  l N G  O N  

T H E  C E M E N T E D  S O I L S  I S  R E C O M M E N D E D .  I N  O R D E R  T O  M I N I M I Z E  T H E  

T H I C K N E S S  O F  T H E  C R A D L E ?  I T  I S  R E C O M M E N D E D  T H A T  I T S  B A S E  B E  

B E N C H E D  I N T O  T H E  N O R T H  S L O P E  I N  T H E  M A N N E R  S H O W N  O N  T H E  G E O -  

L o G I  C  P R O F I L E  I N  A P P E N D I X  C. T H E  B A S E  O F  T H E  C R A D L E  S H O U L D  

I 
SERGENT, HAUSKINS & BECKWITH 
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S T R U C ' I - U R E  NO.  36  
F O U N T A I N  H I L L S ,  A R I Z O N A  
JOB No. E 7 1 - 1 4 1  

E X T E N D  T O  A T  L E A S T  2 F E E T  B E L O W  T H E  C O N T A C T  O F  T H E  N A T I V E  

S O I L S .  

W I T H  T H E  B E D D I N G  R E C O M M E N D E D  A B O V E ,  S E T T L E M E N T  O F  -& I N C H  A T  

T H E  C E N T E R  OF T H E  P l P E  I S  R E C O M M E N D E D  F O R  S T R U C T U R A L  A N A L Y -  

S I S  B Y  S O I L  C O N S E R V A T I O N  S E R V I C E  P R O C E D U R E S .  B Y  E X C A V A T I N G  

T O  T H E  C E M E N T E D  S O I L S  F O R  5 F E E T  O N  E A C H  S I D E  O F  T H E  P l P E  

T H R O U G H O U T  I T S  L E N G T H  A N D  R E C O M P A C T I O N ,  I T  C A N  B E  A S S U R E D  

T H A T  E X T E R N A L  P R E S S U R E S  O N  T H E  P l P E  W l L L  N O T  B E  S I G N I F I -  

C A N T L Y  H I G H E R  T H A N  T H E  W E I G H T  O F  T H E  O V E R B U R D E N .  

B O R I N G  1 I  N D I C A T E D  T H A T  V E R Y  S T R O N G L Y  L I M E  C E M E N T E D  C L A Y E Y  

S A N D  A N D  G R A V E L  W I T H  A  F E W  C O B B L E S  I S  P R E S E N T  A T  T H E  P R O P O S E D  

S P I L L W A Y  L O C A T I O N .  I T  I S  E S T I M A T E D  T H A T  T H E S E  M A T E R I A L  W l L L  

R E S I S T  V E L O C I T I E S  U P  T O  A B O U T  8 F E E T  P E R  S E C O N D  W I T H O U T  S I G -  

N I F I C A N T  E R O S I O N .  H E A V Y  R I P P I N G  W l L L  B E  N E C E S S A R Y  F O R  T H E  

S P l  L L W A Y  E X C A V A T  I O N .  B L A S T I  N G  M I G H T  B E  N E C E S S A R Y  I N  I S O L A T E D  

A R E A S .  C U T  S L O P E S  O F  &:I A R E  R E C O M M E N D E D .  

I 
SERGENT, HAUSKINS & BECKWITH 
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TEST ol? l I.!_ l Ni'; FQIJ I PiVlENT R PIIO(-,IIDlIRE,S 

PR I I I_ I N G  E Q U  I P M E N T  T R U C K  M O 1 ~ ~ T ~ D  CME-55 D R I L L  R I G S  P O W E R E D  

W I T H  OR 6 C Y L  l  N D E R  F O R D  1 N D U S T R I A I -  E N G I N E S  A R E  U S E D  I N  A D -  

V ; I N C I N G  T E S T  0 0 R I N G S .  T H E  4 C Y L I N D E R  A N D  6 C Y L I N D E R  E N G I N E S  

A R E  C A P A B L E  O F  D E L I V E R I N G  A B O U T  4350 A N D  6500 F T .  L B S .  T O R Q U E  

T O  T H E  D R I L L  S P I N D L E ,  R E S P E C T I V E L Y .  T l l E  S P I N D L E  I S  A D V A N C E D  
W I T 1 1  T W I N  I i Y D R A U L I C  R A M S  C A P A B L E  O F  E X E R T I N G  12,000 P O U N D S  
D O W N W A R D  F O R C E .  D R I L L I N G  T H R O U G H  S O I L  O R  S O F T E R  R O C K  I S  P E R -  

r O R M E D  W I T H  6$11 0 . D .  36" I .D. H O L L O W  S T E M  A U G E R  O R  44-l' C O N -  
T I N U O U S  F L I G H T  A U G E R .  C A R B I D E  I N S E R T  T E E T H  A R E  N O R M A L L Y  U S E D  

O N  T H E  A U G E R  B I T S  S O  T H E Y  C A N  O F T E N  P E N E T R A T E  R O C K  OR V E R Y  

S T R O N G L Y  C E M E N T E D  S O I L S  W H I C H  R E Q U I R E  B L A S T I N G  OR V E R Y  H E A V Y  

E Q U i  P M E N T  F O R  E X C A V A T I O N .  W H E R E  R E F U S A L  I S  E X P E R  I E N C E D  I N  

A U G E R  D R I L L I N G ,  T H E  H O L E S  A R E  S O M E T I M E S  A D V A N C E D  W I T H  T R l C O N E  

G E A R  B I T S  A N D  NW R O D S  U S I N G  W A T E R  OR A I R  A S  A D R I L L I N G  F L U I D .  

S ~ M P L  I N G  P R O C E D U R E S  D Y N A M I C A L L Y  DR l V E N  T U B E  S A M P L E S  A R E  

U S U A L L Y  O B T A  I N E D  A T  S E L E C T E D  I N T E R V A L S  I N  T H E  B O R  I N G S  B Y  T H E  

ASTM Dl586 P R O C E D U R E .  T W O  I N C H  0.D. 1-3/8" 1.D. S A M P L E R S  A R E  
U S E D  I N  M A N Y  C A S E S  T O  O B T A I N  T H E  S T A N D A R D  P E N E T R A T I O N  R E -  

I t  
S  I S T A N C E .  U N D I S T U R B E D "  S A M P L E S  O F  F I R M E R  S O I L S  A R E  O F T E N  

O B T A  I N E D  w I T H  3"  O.D. S A M P L E R S  L I N E D  w I T H  2.4.2" I .D. B R A S S  

R I N G S .  D R I V I N G  E N E R G Y  I S  G E N E R A L L Y  R E C O R D E D  A S  T H E  N U M B E R  O F  

B L O W S  O F  A 140 P O U N D  30 I N C H  F R E E  F A L L  D R O P  H A M M E R  R E Q U I R E D  

T O  A D V A N C E  T H E  S A M P L E R S  I N  6 I N C H  I N C R E M E N T S .  H O W E V E R ,  I N  

S T R A T I F I E D  S O I L S  D R I V I N G  R E S I S T A N C E  S O M E T I M E S  I S  R E C O R D E D  I N  

2 OR 3 I N C H  I N C R E M E N T S  S O  T H A T  S O l L  C H A N G E S  A N D  T H E  P R E S E N C E  

O F  S C A T T E R E D  G R A V E L  OR C E M E N T E D  L A Y E R S  C A N  B E  R E A D I L Y  D E T E C -  

T E D  A N D  R E A L I S T 1  C  P E N E T R A T I O N  V A L U E S  O B T A I N E D  F O R  C O N S I D E R A -  

T I O N  I N  D E S I G N .  T H E S E  V A L U E S  A R E  E X P R E S S E D  I N  B L O W S  P E R  F O O T  
11 

O N  T H E  L O G S .  U N D I S T U R B E D "  S A M P L I N G  O F  S O F T E R  S O I L S  I S  S O M E -  

T I M E S  P E R F O R M E D  w I T H  T H I N  W A L L E D  S H E L B Y  T U B E S  (ASTM 01587). 
W H E R E  S A M P L E S  O F  R O C K  A R E  R E Q U I R E D ,  T H E Y  A R E  O B T A I N E D  B Y  NX 

. D I A M O N D  C O R E  D R I L L I N G  (ASTM ~ 2 1 1 3 ) .  THE T U B E  S A M P L E S  A R E  
L A B E L E D  A N D  P L A C E D  I N  W A T E R T I G H T  C O N T A I N E R S  T O  M A I N T A I N  

F I E L D  M O I S T U R E  C O N T E N T S  F O R  T E S T I N G .  W H E N  N E C E S S A R Y  F O R  

T E S T I N G ,  L A R G E R  B U L K  S A M P L E S  A R E  T A K E N  F R O M  A U G E R  C U T T I N G S .  

C C N T  l  N U O U S  P E N E T R A T  l  O N  T E S T S  C O N T I  N U O U S  P E N E T R A T  l O N  T E S T S  

A R E  P E R F O R M E D  B Y  D R I V I N G  A  2 "  0 .D .  B L U N T  N O S E D  P E N E T R O M E T E R  

A D J A C E N T  T O  O R  I N  T H E  B O T T O M  O F  B O R I N G S .  T H E  P E N E T R O M E T E R  I S  

A T T A C H E D  T O  1-5/8" O.D. D R I L L  R O D S  T O  P R O V I D E  C L E A R A N C E  A N D  

M I N I M I Z E  S I D E  F R I C T I O N  S O  T H A T  P E N E T R A T I O N  V A L U E S  A R E  A S  

N E A R L Y  A S  P O S S I B L E  A  M E A S U R E  O F  E N D  R E S I S T A N C E .  P E N E T R A T I O N  
V A L U E S  A R E  R E C O R D E D  A S  T H E  N U M B E R  O F  B L O W S  O F  A 140 P O U N D  30 
I N C H  F R E E  F A L L  D R O P  H A M M E R  R E Q U I R E D  T O  A D V A N C E  T H E  P E N E T R O M -  

E T E R  I N  O N E  F O O T  I N C R E M E N T S  OR L E S S .  

B O R I N G R E C O R D S  D R I L L I N G  O P E R A T I O N S  A R E  D I R E C T E D  B Y  O U R  

F I E L D  E N G I N E E R  OR G E O L O G I S T  W H O  E X A M I N E S  S O l L  R E C O V E R Y  A N D  
P R E P A R E S  B O R I N G  L O G S .  S O I L S  A R E  V I S U A L L Y  C L A S S I F I E D  I N  A C -  

C O R D A N C E  w I T H  T H E  U N I F  I E D  S o l  L C L A S S I F I C A T I O N  S Y S T E M  (ASTM 
~2487) W I T H  A P P R O P R I A T E  G R O U P  S Y M B O L S  B E I N G  S H O W N  O N  T H E  

L O G S .  

I 
SERGENT, HAUSXINS & BECKWITH 

CO*.YLII*O .01L .*D .O"*D1II.* .*01**C". 
CwOc*#x . .UO.T.-r . tL A - 1 



NOTE: Coarse grained soi ls  wi th between 5 %  & 12% passing the No. 200 sieve and f ine grained so i ls  w i th  l im i ts  
p lot t ing i n  the hatched zone on the p las t ic i ty  chart to have double symbol. 

UNIFIED SOIL CLASSIFICATION SYSTEM 
Soils are v isual ly  c lass i f ied  by the Un i f ied  Soil C lass i f~ca t i on  system on the boring logs presented in  th is  report. 
Grain-size analysis and Atterberg Limi ts Tests are often performed on selected samples to a id in  c lassi f icat ion.  
The c lassi f icat ion system i s  br ief ly  outl ined on th is chart. For a more detai led descript ion of the system,see "The 
Uni f ied Soil Classi f icat ion System" Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised Apr i l  
1960) or ASTM Designation: D2487-66T. 

PLASTICITY CHART DEFINITIONS OF SOlL FRACTIONS 

GROUP 
SYMBOL 

GW 

GP 

GRAPHIC 
SYMBOL 

fJZ;-j?.Q' 
:. -... 
'Q:: w ;? 

MAJOR DIVISIONS 

Cot)l)les 
Gravel 

Coarse gravel 
Fine gravel 

Sand 
Coarse 
Med i um 
Fine 

Fines ( s i l t  or clay) 

TYPICAL NAMES 

Well qraded gravels. gravel-sand mixtures, 
or sand-gravelcobble mixtures. 

Poorly graded gravels, gravelsand mix- 
tures, or sand-gravelcobble mixtures. 

- 
a 

$ .!! 
2 * 

SOIL COMPONENT 

Above 3 in. 
3 in. to  No. 4 sieve 
3 in. to  % in. 
% in. to No. 4 sieve 
No. 4 to No. 200 
No. 4 to No. 10 
No. 10 to  No. 40 
No. 40 to  No. 200 
Below No. 200 sieve 

Silty gravels, gravel-sand-si I t  mixtures. 

Clayey gravels, gravel-sand-clay mixtures. 

Well graded sands, gravelly sands. 

CLEAN GRAVELS 

PARTICLE SIZE RANGE 

I LIQUID LIMIT I 

SP Poorly graded sands, gravelly sands. 

Limits plot below 
"A" l ine & hatched zone 

(Less than 5 %  passes No. 200 sieve) q..: ;...a. 
... ..( .... 
: ; ...#...*. 

u, 'V, 
i o 

2 g 
a Z" 
Z m 
a a = :  
; 
g g a ui 

- 

SERGENT, HAUSKINS & BECKWITH 
CONSVLI IhC  I O l L  AND IOU*D.TlON C*CIP#CCIS 
.*ocwax mL.=sI.sr . c L  ..so A -2 

I 

2 2 :  
" 8 g  
S c 
0 2 U) r 
- O  

2 - - 
;; 
m ', 
0 . ~  

0 .Y 
0 .  

~ ) r  o 
$ 0 2  
> : m .  

GRAVELS WITH 
FINES 

(More than 12% 
passes No. 200 sieve) 

Limits plot below 
"A" l ine & hatched zone GM 

on plast ic i ty chart 

Limits plot above 
"A" l ine & hatched zone G C  

on plast ic i ty chart 

CLEAN SANDS 

(Less than 5% passes No. 200 seive) 

0 0  0 o d  
a O a O 

0 0 0 0 0  
• *... SW 



SHOWING LOCATIONS OF TEST BORlNGS 







I P R O J Z C T  r o i l : l ~ n  I i.4 1-1 I L I  5 - S T F L J C T I J R E  N O .  36 BOG Qhn HE57 58RONG P J 8 .  3 
Joi; KO. 117 1-1- " .1  DATE-6-1'5-71 

l.-A GRGUSD \ IATER 
I 

SAMPLE TYPE I 

.. - 3 
: 5 
; 0 
0 - 

v o  

0 ;  
; U O  - ,. 
0 Y 
z a  

7 
I 

A - Auger cutttngs. 8 - Block sample D E P T H  

I 

.. 
0  

2 
C - 
5 n 

I ,  
0 

.. - 
h .  

C r U U  

c a  
> 2  
0-1 

-Z o Cl 
w u 

0 ;  
c u r  
: 2 
3 U  

CLAYEY SAND & GRAVEL, 
S O M E  C O B B L E S  T O  6"+-, 
M O D E R A T E L Y  T O  V E R Y  
S T R O N G L Y  L  l M E  C E M E N T E D  

B E L O W  2&', M E D I U M  P L A S -  
T I C I T Y ,  W H I T E  T O  G R A Y  

SANDY S ILT ,  S A N D  P R E -  

D O M I N A N T L Y  F I N E ,  L O W  
T O  M E D I U M  P L A S T I C I T Y ,  
B R O W N  

- 

S T O P P E D  G E A R  B I T  A T  295 '  
S A M P L E R  R E F U S E D  A T  

29 '10"  

N O T E :  H O L L O W  S T E M  A U G E R  
R E F U S E D  A T  5', NX D I A -  

M O N D  C O R E D  T O  14h1, 
H O L L O W  S T E M  A U G E R E D  T O  

2 5 '  A N D  R E F U S E D ,  T R  1 -  
C O N E  G E A R  B I T  T O  2gZ1 

I 

~ 
I 

I 
I 

0 F I R M  A T  S U R -  

4 F A C E  B E C O M I  N G  

i R E C O V E R Y )  V E R Y  H A R D  
W I T H  D E P T H  

-- 
..I 

1 5 - 1 -. - 

i I .- - -  - -  - -  - 10% C O R E  
j - - - - - - - - - - - - - - - R E C O V E R Y  

-- - 100% W A T E R  

1 
- - - - -- - - -- - - R E T U R N  

10 - - .-- -. - . -.-- .- 
R"1 - - - - - -- -- - - .- - 10% C O R E  

- -- - - R E C O V E R Y  

- - - - - - - 100% W A T E R  
! - - - - -- R E T U R N  

15 
- 

1 
- - - - - - -- - - - -- - - - - 

8 

1 --- 

20 ..- -- 
- - -- - - -- - -- - 

- - - - - - - - - - - 
- - - -- 

/v 
- -  - ---. 

- 

CI ' 

I SERGENT, HAUSKINS & BECKWITH H D U S  

7 

7 

7 

7 

1 

* I b j n v e  

D A T E  

0 - 
,I 

w 

. c O  
T o u  
0 ; c  
3 0 0  

- 
c z n  
0 0 0  
u a x  

b -, - U F 
0 ,"- 
,. 

gx';, 

R I G  T Y P E  CMF -55 
BORING T Y P E  62;" H O L L O W  S T E M  A U G E R ,  NX 

s - 2" O.D. 1.38" I .D.  tube sample. co*\YLIIr.o sosL Ib .3  IOuNDLIIo* I*eL*..., 
.*111*1. . ,%.O-,l... . I I P A 1 0  

- 
U U 

2 

od 

_O a 
5 
2 

S U R F A C E  E L E V .  

DATUM T O P O  

R E M A R K S  

I 
- - -  

I 

30 

,;: .-o 
;a= 
m2s 

1878 I -!- D I A M O N D  C O P E  8 
T R I C O M E  G F A R  B I T  

V I S U A L  C L A S S I F I C A T I O N  

-- 
- -- - - - - - - - - - - 

- - - 
I 

- - -- - - - -- - -- - - - 
- - 1 -- - - --- -- - -- - -- -- 

- "  - "  - - -  * - " -  - --- ------ 
- - - . -- --  

- - - - - - - -- 
I 

I 1 - - - 
- -. - -  _ I _  __ 

i -- . - -  - - .- --- 
- - - - - - - -- - 

1 
- - - - - - - - -- 

9 

. - -  - - - - -- - - - - - I - 
I I I 

- --- 
i - - -- ----- - - - - -  

- -  -- L I ' .-- - - i  ----lL-_ - ; _ -  
- - -- ! - - -  1 

i - - i i . - - - - - - - - - --- 



PROJECT F O U N T A  I hl 1 - 1 1  L L S - S T R U C T U R E  N O .  36 LOG 0 2  P E S T  DQRFlNG NO. 4 
JoZ b:o. F7 1 - 1  $ 1  DATE - - 

.. 
rJ 

L-j 
C .- - -- 

O- 0 
o 

, . c  
. ? , "  
0 - C  

3 0 1  
E - L n  
- 6 -  
c c n  
o u o  
" a =  

0 M E D I U M  D E N S E  S l  LTY SAND, GRAVEL & 

17 COBBLES, G E N E R A L L Y  W E L L  
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S T R U C T U R E  N O .  36 
F O U N T A I N  H I L L S ,  A R I Z O N A  
J O B  N o .  E71-141  

LOGS OF TEST P l TS 

U N I F I E D  S O I L  
H O L E  No .  D E P T H  C L A S S I F I C A T I O N  

C L A Y E Y  S A N D ,  G R A V E L  & 
C O B B L E S ,  S L I G H T L Y  L l M E  

C E M E N T E D ,  M E D I U M  T O  L O W  

P L A S T I C  I T Y ,  B R O W N  S  

S A N D ,  G R A V E L  & C O B B L E S ,  

M O D E R A T E L Y  L  I  ME C E M E N T E D ,  

N O N P L A S T I C ,  G R A Y  S  

S A N D Y  S I L T ,  L O W  P L A S T I C -  

I T Y ,  G R A Y  I S H - B R O W N  S  

S A N D ,  G R A V E L  & C O B B L E S ,  

F A I R L Y  W E L L  G R A D E D ,  

S L I G H T L Y  L l  ME C E M E N T E D ,  

N O N P L A S T I  C, T A N  S  

S A N D Y  S  I L T ,  M O D E R A T E L Y  

L l M E  C E M E N T E D ,  L O W  P L A S -  

T I C I T Y ,  B R O W N  W I T H  S O M E  

L I G H T  G R A Y  M O T T L I N G  S  

S A N D Y  C L A Y ,  S O M E  G R A V E L ,  

S L  l  G H T L Y  L  l ME C E M E N T E D ,  

M E D I U M  P L A S T I C I T Y ,  B R O W N  N S  

C L A Y E Y  G R A V E L  & C O B B L E S ,  
S O M E  S A N D ,  M O D E R A T E L Y  

L l M E  C E M E N T E D ,  M E D I U M  

P L A S T  I C  I T Y ,  T A N  S  

SW-SM S A N D  & G R A V E L ,  S O M E  C O B -  

B L E S ,  F A I R L Y  W E L L  G R A D E D ,  

S L I G H T L Y  L l ME C E M E N T E D ,  

B R O W N  S  

I 
SERGENT, HfiUSKiNS & BECKGVITH 
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LOGS OF TEST P I T S  

S A N D Y  S I L T ,  S O M E  G R A V E L ,  

L O W  P L A S T I C I T Y ,  T A N  W l T H  

S O M E  L I G H T  G R A Y  M O T T L I N G  S 

C L A Y E Y  S A N D  &  GRAVEL,^ 
M O D E R A T E L Y  L  l M E  C E M E N T E D ,  

M E D I U M  P L A S T I C I T Y ,  B R O W N  S  

S l  L T Y  S A N D ,  S T R O N G L Y  C E -  

M E N T E D ,  N O N P L A S T I  C, W H I T E  S  

SC-SM S I L T Y  S A N D ,  S O M E  G R A V E L  

& C O B B L E S ,  L O W  P L A S T I C -  

I T Y ,  T A N  S 

GW-GM S A N D  & G R A V E L ,  S O M E  C O B -  

B L E S ,  S O M E  S I L T ,  F A I R L Y  

W E L L  G R A D E D ,  S L I G H T L Y  
L  l ME C E M E N T E D ,  N O N P L A S -  

T I C  T O  L O W  P L A S T I C I T Y ,  

B R O W N  S 

CL -ML  S l L T Y  C L A Y ,  S O M E  S A N D ,  
L O W  T O  M E D I U M  P L A S T I C I T Y ,  

B R O W N  S  

S I L T Y  C L A Y ,  L O W  P L A S T I C -  
I T Y ,  B R O W N ,  I N T E R C O L L A T E D  

W l T H  S I L T Y  S A N D ,  S T R O N G L Y  

L  l ME C E M E N T E D ,  N O N P L A S T I  C, 

W H  l T E  S  

S l L T Y  S A N D  & G R A V E L ,  

S T R O N G L Y  L  l ME C E M E N T E D ,  

N O N P L A S T I  C, W H l  T E  S 

( D U G  W I T H  B A C K H O E )  



S T R I J C T U R E  N O .  36 
F O U N T A  I N H I  L L S ,  A R  I Z O N A  

J O B  N o .  E 7 1 - 1 4 1  

LOGS OF TEST P I T S  

6 s  I - 9 4 1  CL -ML  

I 62 ' -1  1 CL-ML 

S A N D Y  C L A Y ,  S O M E  G R A V E L  
& C O B B L E S ,  M E D I U M  P L A S -  

T I C I T Y ,  T A N  S  

S A N D Y  C L A Y ,  S O M E  G R A V E L  
& C O B B L E S ,  W E L L  G R A D E D ,  

S L I G H T L Y  L  l ME C E M E N T E D ,  

L O W  P L A S T I C I T Y ,  T A N  S  

S A N D ,  G R A V E L  & C O B B L E S ,  
W E L L  G R A D E D ,  S T R O N G L Y  

L I M E  C E M E N T E D ,  L O W  P L A S -  I 

T I C I T Y ,  W H I T E  S  

S A N D Y  G R A V E L ,  S O M E  C O B -  

B L E S ,  S O M E  S I L T Y  C L A Y ,  

W E L L  G R A D E D ,  M O D E R A T E L Y  

L  I ME C E M E N T E D ,  L O W  P L A S -  

T I C I T Y  T O  N O N P L A S T I C ,  

B R O W N  S  

S I L T Y  C L A Y ,  S O M E  S A N D ,  

M E D I U M  P L A S T I C I T Y ,  B R O W N  

W  I  T H  S O M E  G R A Y  M O T T L  l N G  S  

S A N D Y  C L A Y ,  S O M E  G R A V E L  

& C O B B L E S ,  S L I G H T L Y  L I M E  

C E M E N T E D ,  M E D l  U M  P L A S -  

T I C I T Y ,  B R O W N  S  

S A N D ,  G R A V E L  & C O B B L E S ,  

F A I R L Y  W E L L  G R A D E D ,  

S L I G H T L Y  L l  M E  C E M E N T E D ,  

N O N P L A S T  I C, B R O W N  S  

S  I L T Y  C L A Y ,  S O M E  S A N D ,  

M E D I U M  P L A S T I C I T Y ,  B R O W N  S  

( D U G  W I T H  B A C K H O E )  

I 
SERGENT, HAUSKINS & BECKWITH 
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S T S U C T U R E  No. 36 
F O U N T A  I N  1 - 1 1  L L S ,  A R I Z O N A  
J o s  N o .  E 7 i - 1 4 1  

LOGS OF TEST PITS 

U N I F I E D  S O I L  

H O L E  N o .  D E P T H  C L A S S  I F I C A T  I O N  

1 2 A  0-2 ' GW-GM S A N D ,  G R A V E L  & C O B B L E S ,  

W E L L  G R A D E D ,  N O N P L A S T I C ,  

G R A Y  S 

S A N D ,  G R A V E L  & C O B B L E S ,  

T R A C E  O F  S I L T ,  W E L L  

G R A D E D ,  M O D E R A T E L Y  L  I ME 

C E M E N T E D ,  N O N P L A S T I  C, 
B R O W N  S 

C L A Y E Y  S  I L T ,  S O M E  S A N D ,  

L O W  P L A S T I C I T Y ,  B R O W N  S 

I 
-@ SERGENT. HAUSKINS & BECKWITH 

COP4.UL7110 .01L AND V O U N M I I O *  SW01M1Kn. 
1"0.*1" . *UO.T... . .L ,..O A - 1 5 

f 



- SERGENT HAUSKINS & BECKWITH 
COIISULTIUO SOlL A M 0  FOUNDITlON ENO(NEEI1S 
PHOENIX . FLAGSTIFF C l  PASO 

t 



I 
C O N S U L T I N G  S O I L  AND F O U N D A T I O N  E N G I N E E R S  SERGENT, HF\liSKlNS Sc BECKVt:'IPH .A,,,i~,s T,s,i,, ,NGly,,,s 

E N G i N C E R l N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  Q U A L I T Y  C O N T R O L  F I E L D  E X P L O R A T I O N  

R E P O R T  ON L A B O R A T O R Y  TESTS 
DATE 7 -1 -71  

P R O J E C T  S T R U C T U R E  N O .  36 J O B  NO. E 7 1 - 1 4 1  

LOCATION F O U N T A  1 N H I  L L S ,  A R  l  Z O N A  LAB NO. 

C L I E N T  ADDRESS 

SOURCE OF SAMPLE 

M A T E R I A L  SAMPLED BY 

SUBMITTED B Y  REQUESTED BY 

TESTED ASTM 02434 DATE RECEIVED 

TEST RESULTS 

D R Y  
B O R  I N G  D E N S  I T Y  P E R C E N T  P E R M E A B  I L I T Y  

N o .  DEPTH L B S / P C F  C O M P A C T  I O N  R A T E  L A B  NO. 

P H O E N I X .  A R I Z O N A  
3844 WEST CLARENOON 

( 6 0 2 )  264 4377 

F L A G S T A F F .  A R I Z O N A  
2 0 2 9  NORTH 4TH STREET 

(602) 774.4433 

EL PASO. T E X A S  
2 0 1  NORTH CLARK ROAD 

( 9 1 5 )  772.3088 



Job f . :~.  E 7 1 - 1 4 1 . Date  

Client: Project S T R U C T U R E  N O .  36 -- 

F O U N T A  I N H I  L L S ,  A R  I Z O N A  

Mater ia l  

SERGENT, HAUSKINS R BECKWITIi 



Client: 

JOL I - ! o . E 7 1  -1  4 1 Date 

Project S T R U C T U R E  N O .  36 

Material 



$ 1  J 11 1 1  4 rly 0- r If,OlSTURE D 3 4 S I T Y  RELATIOi.ISHIP TESTS 

MOISTURE CONTENT - % DRY WEIGHT 

MOISTURE-DENSITY RELATIONSHIP TEST METHOD DATA I 

CURVE 

A 

I A A S I i 0  T99-61 and  A S T M  D 698-66T (Stondord Proc tor )  
1 

SOURCE 

G R A B # ~ A @ O - & '  

D I -3/ 4  I 6 ' .  1 4 . 5 8 "  1 3 1 5 6  1 5 .5  L O S .  1 12-  I 1 2 . 5 1 7  

A A S H O  T180-61 and  A S T M  1557-66T ( M o d i f i e d  Proc tor )  

f i $ ~ ~ ~ ~ ~ E  
CWTENT 

% DRY WT. 

7.6 

I 

I 
SERGENT, HAUSKINS & BECKWITH 

COWSYLTINO S01L I N 0  IOY*DLTIO* I * C ~ ~ l l l l .  
r*01*11 . *US .I.., . .L I I .0 8 -4 

I 

A 

0 

C 

A 

8 

c 
D 

MAXfhllJM DRY 
DENSITY 

L S f C U .  FT. 

130.0 

- C 4  

-6: 4  

- 3 /  4 

RIOLD 

- n  4  

- 2 4  

- 3 / 4  

-3 /  4 

TEST 
DESIGNAT'oN 

ASTM 
D698-66T 

NO.OF 
LAYERS 

3 

3 

3 

DIALICTER 

4" 

6" 

4 . l  

HEIGHT 

4 . 8 8 "  

4 .b0"  

4 . 5 8 "  

TEST 

D 

BLOWS P E R  
L A Y E R  

2  5 

5 lj  

2 5 

:.!OLD 

L A B  
NO. 

141-49 

I 

NO.OF 
LAYERS 

5 

5 

5 

. DJALAETER 

4 "  
6 , 8  ' 

4 "  

6" 

HAMMER 
WEIGHT 

5 . 5  L 0 5 .  

5 . 5  L 0 5 .  

5 . 5  L O S .  

HE~CHT 

4 . 5 8 "  

4 5 8 "  

4 5 a 0 .  

4 . 5 8 "  

BLOWS PER 
L A Y E R  

2  5 

5 6  

2 5 

5 6 

HEIGHT O F  
F A L L  

12"  

1 2 , '  

12"  

COMPACTIVE E F F O R T  
FT. LBS/CU. FT. 

1 2 . 3 7 5  

1 2 , 3 1 7  

1 2 . 3 7 5  

HAMMER 
WEIGHT 

1 0 . 0  L B S .  

1 0 . 0  L B S .  

1 0 . 0  L B S .  

1 0 . 9  L B S .  

H E I G H T O F  
F A L L  

18"  

1 8 "  

1 8 "  

1 8 "  

COMPACTIVE E F F O R T  
FT.  LBS'CU. FT. 

5 6 . 2 5 0  

5 5 . 9 8 6  

5 6 . 2 5 0  

5 5 . 9 8 6  



~~~,:,! , ;) ,~' f  0:: ) , { ~ i S ' j ~ ; ~ , ~  DE>{ jP'i-'{ KELATIO].IS!-ll P TESTS 

, STZ' , I ICTIJF!E N O .  36 - I - O U X T A  I h! H I  L L S  J O B  NO. E71- i4-1 

M O I S T U R E  CONTENT - % DRY WEIGHT 

I A A S H O  T99-61  and ASTM D 6 9 8 - 6 6 T  (Stondnrd Proctor )  I 

CURVE 

B 

I 

1 

-@, SEKGENT, HAUSKINS & BECiiWlTH 
CO1'I"III"O ,O'L .no .01,?.01110,, I*C.l,.C..I 
l " X * l "  . .L.Q...l. . .L ..SO 5-5 

I 

S O U R C E  

G R A B  #11A @ 2'-6&' 

J 

& 
CCNTE'UT 
DRY WT, 

7 . 1  

M E T H O D  

A 

D 

C 

D 

A A S H O  T180-61 a n d  ASTLI 1 5 5 7 - 6 6 T  M o d i f i e d  Proctor 

N O . O F  
LAYERS 

3 

3 

3  

3 

MAXlfvIIJt.4 DRY 
DENSITY 

L s  fCU. FT. 

133.4 

MATERIAL 

- C 1; 

- i r  4 

- 3 /  J 

-3/ 4 

BLOWS P E R  
L A Y E R  
I .  

2 5 

56 

2 5 

5 6 

TEST 
DES'GNAT'ON 

ASTM 
D698-66T 

M O L D  
D,nMETER 

4" 

G.' 

4 "  

6" 

TEST 

D 

COMPACTIVE E F F O R T  
F T .  LDSICU.  FT.  

1 2 . 3 7 5  

1 2 . 3 1 7  

1 2 . 3 7 5  

1 2 . 3 1 7  

HAMMER 
WEIGHT 

5.5 LU5 .  

5.5 L D S .  

5.5 L U S .  

5 . 5  L B S .  

HEIGHT 

4 . 5 0 "  

4 . 5 8 "  

4 . 5 8 "  

4 . 5 0 "  

L A B  
N 0. 

141-64 , 

H E I G H T O F  
F A L L  

12" 

12"  

12" 

1 2 "  



-,&; SERGENN, HPUSKINS & BECKWITH 
CONSULTING SOIL AND .OUND*TCON ENGINEERS 
PWOCNIX . FLAGSTAFF . EL PASO 

I - 





DENSITY 

DETERMINATIONS 



SERGENT, HAUSKINS & BECKWITH C O N S U L T I N G  S O I L  AND FOUNDATION E N G I N E E R S  

A P P L I E D  S O I L  M E C H A N I C S  E N G I N E E R I N G  G E O L O G Y  M A T E R I A L S  E N G I N E E R I N G  --  
4 

8 .  D W A I N E  SERGENT. P.E.  J O H N  B.  H A U S K I N S .  P.E. OEORGE H. B E C K W I T H .  P.E.  

I D A L E  V .  BEDENKOP, P.E. ROBERT D.  BOOTH.  P . E .  B R U C E  J. LEISER. P.E.  

JOB N o .  E73-14 

S H O U L D  A N Y  Q U E S T I O N S  A R I S E  C O N C E R N I N G  T H E S E  T E S T S ,  P L E A S E  

D O  N O T  H E S I T A T E  T O  C A L L .  

REPLY TO: 3 9 4 0  W,  CLARENDON, PHOENIX, ARIZONA 85019 

PHOENIX  FLAGSTAFF EL P A S 0  ALBUQUERQUE 

( 6 0 2 )  272-6848 ( 6 0 2 )  774.4433 ( 9 1 5 )  772 -3000  ( 5 0 5 )  344.9040 



I SERGENT-, }{AUSKINS & BECKWIT 1 { C O N S U L n N G  S O I L  AN0 F O U N O A T I O N  E N G I N E E R S  
M A T E R I A L S  T E S r l N G  E N G I N E E R S  

ENGINEERING A N A L Y S I S  . P H Y S I C A L  T E S T I N G  Q U A L I T Y  CONTROL F I E L D  E X P L O R A T I O N  

t 

FIELD DENSITY TEST DATA 

PROJECT S T R U C T U R E  N O .  3 6  JOB NO. E73-14 

LOCATION F O U N T A  I N  H I  L L S ,  A R  I Z O N A  
12031 N O R T H  C O L O N Y  D R I V E  

CLIENT T R I C O  O F  A R I Z O N A ,  I N C .  F O U N T A  I N  H I  L L S ,  A R  I Z O N A  85268 

ARCHITECT /ENGINEER CONTRACTOR 

REQUESTED B Y  R O G E R  T U L K  PERFORMED BY s ti B/G DS 

M A T E R I A L  N A T I V E  B O R R O W  

--- -. - . 
D A T E  O F  i o r  8, I !  1 1 ;  

T E S T  

PHOENIX  
, r < , - ,  n-..> r f > , + n  

F L A G S T A F F  

r n c \ ? ~  7 . 1 4  ~ ~ 1 3  



, SERGENT, ~ ~ A U S K I N S  & BECKWITI~ COIGULTING SOIL AND F O ~ J N O U ~ N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  ~ N G I N E E R S  

' 1 1 '  ENGINEERING A N A L Y S I S  P H Y S I C A L  T E S T I N G  O U A L I T Y  CONTROL F I E L O  E X P L O R A T I O N  

FIELD DENSITY TEST DATA D A T E  5-3-73 

PROJECT S T R U C T U R E  N O .  3 6  JOB NO. E73-14 

LOCATION F O U N T A  I N  14 I L L S ,  A R  I Z O N A  

12031 N O R T H  C O L O N Y  D R I V E  

CLIENT T R I C O  O F  A R I Z O N A ,  I N C .  F O U N T A  I N  H I  L L S ,  A R  I Z O N A  85268 

ARCHITECT/ENGINEER CONTRACTOR 

R E Q U E S T E D  B Y  R O G E R  T U L K  PERFORMED BY  SHB/G DS 

M A T E R I A L  N A T I V E  B O R R O W  

P H O E N I X  

( 6 0 2 )  2 7 2 - 6 8 4 8  

C U R V E  

A , 

A 

--- 
4-4-73 

- -- - - - - -- 
4-4-73 

----- 
4-5-73 

4-5-73 

_ -_ _ _ _  
4-13-73 - - 

F L A G S T A F F  

( 6 0 2 )  7 7 4 . 4 4 3 3  

I 11,' 

A L B U O U C R Q U E  

( 5 0 5 )  344.9040 

D E N S I T Y  
D R Y  

L B S , ' C U . F T .  

111.3 

110.3 

C O N T E N T  
M O I S T U R E  

D R Y  W T .  

15.8  

14 .8  

90 

. .  

91 

92 

93 

09 

7$$YX 
D E N S I T Y  

99 .8  

9 9 . 0 ,  

D A T E  O F  
T E S T  

4-3-73 

4-3-73 

DEOyH 
T E S T  

9 -  

10 '  

1 1 ' -  

T E S T  

85 

86 

8;'- 

8 ' -  
8' I 

7 
__L 

7 -  

8 ' 
7'- 
-/-\I - 
7'- 
7-1; I 

_ _ _ A  

G , ' ~ I -  

7 ' 

L O C A T I O N  

4' W O F  & - S T A T I O N  10-1-00 

4 '  E O F  $ - S T A T I O N  8+00 

-- 
3 '  W O F  @ - - S T A T I O N  6+00 

4 '  W O F  $ - S T A T I O N  94-00 

-- 
---- @ O F  C O R E  - S T A T I O N  3+00 

-- - 

t O F  C O R C  - S T A T I O N  6-t-00 

- 
3 '  W o r $ - S T A T  I O N  $1-f-00 ----. 

- 
16.1 

16.3 

-- 

17 .2  

14 .5  

---.-..-- 

1 4 . 0  

107 .5  

108.3 

- 
107.9 

107 .5  

106 .8  

96 .5  

97 .2  

96 .9  

96.5 

--.- 

_ .  GTT 
\%..- 1 

A 

A 

A 

- 
A 

- 
_ _  A 



I  SERGE^^, ~-{A[JS}(INS & BEC}(WIT}--l C O N S U U I N G S O I L  A N 0  fOUNOATlCJt4 E N G I N E E R S  
M A T E R I A L S  T E S T I N G  ~ N G I N E E R S  

ENGINEERING A N A L Y S I S  P H Y S I C A L  T E S T I N G  Q U A L I T Y  C O N T R ~ L  F I E L D  E X P L O R A T I O N  

t 

FIELD DENSITY TEST DATA D A T E  5-3-73 

PROJECT S T R U C T U R E  N O .  36 JOB NO. E73-14 

LOCATION F O U N T A I N  I - I I LLS ,  A R I Z O N A  
12031 N O R T H  C O L O N Y  D R I V E  

CLIENT T R I C O  O F  A R I Z O N A ,  I N C ,  ADDRESS F O U N T A  I N  H I  L L S ,  A R  I Z O N A  85268 

A R C H I T E C T / E N G I N E E R  C O N T R A C T O R  

R E Q U E S T E D  BY R O G E R  T U L K  PERFORMED B Y  SHB/GDS 

M A T E R I A L  N A T  I V E  B O R R O W  

FLAGSTAFF 

( 0 0 2 )  7 7 4 . 4 4 3 3  

C U R V E  

A _ 

?2$YX 
DENSITY 

98.0 

4-9-73 

4-9-73 

4-9-73 

-- 
4-10-73 --- 

4-79-73 

-- 

4-13-73 -- - 
--- 

DRY 
DENSITY 

LBs,'CU.FT. 

109.2 

99.9' E 

MOISTURE 
CONTENT 
S DRY W T .  

16.0 

4-1 6-73 

_ _ _ _  __ 
4-77-73 _ _  

. - - - - -- -. 

_- _ _ C _ _ _ _  -. 

- 

96 

97 

98 

99 

100 

101 -. 

97.0 

96.2 

L O C A T I O N  

4 '  E O F  $ - S T A T I O N  5+00 

D A T E  O F  
T E S T  

4-6-73 

A 

, A 

1%- 

_ __-_ 
103 _~ 

- 

0-6" 

5'- 
5 Lt  

5'- 
5" 

4'- 
4' ' 
-2----..- 

4-IL-- 
4-\ I -- 
3 ' -  ----- 

3;' 

T E S T  

95 

- zj--: 
96.51 A 

-- - c= 
98.51 A 

DEOyH 
TEST 

6.;' - 

7 ' 

1 I - -  - 
1 -1- ' 

-_L___ 

0-6" 

~ 

. -- - - - - 

-- 5' I N  F R O N T  O F  I N L E T  P I P E  

$ O F  C O R E  - S T A T I O N  54-00 

$ O F  C O R E  - S T A T I O N  8+00 

5' W O F  f - - S T A T I O N  3+00 

-- 

4' & O F  $ - S T A T I O N  64-00 

- 
5' W O F  @ - S T A ~  I O N  2+00 

I 

98.8 H 

3' E O F  - S T A T I O N  6600 

___.____I 
- 

2' W o r -  cf - S T A T I O N  8/00 
.------ 

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

_--- 

7.0 
17.0 

14.2 

15.0 - -- 

14.0 

6.6 

131.5 

108.0 

107.0 

107.5 

- - 
109.8 

135.0 

- 5.0 

-- - 

5.9 

--.--.-- 

---- 

ti-. 

t i  

--- 

- 

--- 

135.71 _--- 99.3 

137.7 

----- 

-- 

- 

100.6 

----- 



SERGENT, HAUSKINS & BECKWITH c o N s u L T l N G  sol,.. A N D  r o u N o A T t o N  E N G I N E E R S  

A P P L I E D  S O I L  M E C H A N I C S  E N G I N E E R I N G  G E O L O G Y  M A T E R I A L S  E N G I N E E R I N G  

g, D W A I N E  SEROENT. P.E.  J O H N  8. H A U S K I N S .  P.E. OEORCE H .  B E C K W I T H .  P . E .  

I DALE V.  BEDENKOP. P . E .  ROBERT 0 .  B O O T H ,  P . E .  BRUCE J .  L E I S E R ,  P . E  

JOB N o .  E73-14 

S H O U L D  A N Y  Q U E S T  I O N S  A R I S E  C O N C E R N I N G  T H E S E  T E S T S ,  P . L E A S E  

D O  N O T  H E S I T A T E  T O  C A L L .  

REPLY TO: 3940  W.  CLARENDON, PHOENIX, ARIZONA 85019 

P H O E N I X  F L A G S T A F F  EL P A S 0  A L B U Q U E R Q U E  

( 6 0 2 )  272 .0040 ( 6 0 2 )  774 .4433 1015) 7 7 2 - 3 0 0 0  ( 3 0 5 )  3 4 4 . 9 9 4 0  



I I SERGENT, HAUSNNS & BEC}(WIP)j C O N S U L T I N G  S O I L  A N 0  F O U N O A U O N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  t N G I N E E R S  

I C N G l N C f R l H G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  Q U A L I T Y  CONTROL F I E L D  E X P L O R A T I O N  

FIELD DENSITY TEST DATA 

PROJECT S T R U C T U R E  N O .  3 6  JOB NO. E73-14 

LOCATION F O U N T A I N  H I L L S ,  A R  I Z O N A  

12031 N O R T H  C O L O N Y  DR I V E  

CLIENT T R I C O  O F  A R I Z O N A ,  I N C .  ADDRESS F O U N T A  I N  H I  L L S ,  A R  I Z O N A  85268 

ARCHITECT /ENGINEER CONTRACTOR 

REQUESTED BY R O G E R  T U L K  PERFORMED BY SHB/GDS 

M A T E R I A L  N A T I V E  S O I L  

FLAGSTAFF 

(602) 7 7 4 . 4 4 3 3  
ALBUQUERQUE 

( 5 0 5  I 3 4 4 . 9 9 4 0  

D R Y  
D E N S I T Y  

LBS'CU.FT .  

143.0 

139.2 

L O C A T I O N  

3 0 '  W O F  $ - S T A T I O N  5+50 

20 '  E O F  (i! - S T A T I O N  7f00 

TEST 

2 1 ' -  

214' 

24;'- 

D A T E  O F  
T E S T  

3-5-73 

- 
3-5-73 

':$! 
DENSITY 

98.6 

102.2 

M O I S T U R E  
C O N T E N T  
% DRY WT.  

4.0 

9 . 3  

T E S T  

43 

44 

C U R V E  
N O .  

D 

H 



; SERGENT, }jAUSI(INS & BECb(WITIi C O N S U L ' U N G S O k  AND ~ O U N O A T I O N  f N G l N E E R S  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

'I/' t N G l N E E R l N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  Q U A L I T Y  CONTROL • F I E L D  E X P L O R A T I O N  

FIELD DENSITY TEST DATA 
D A T E  3 -27-73  

PROJECT S T R U C T U R E  NO. 3 6  JOB NO. E73-14 

LOCATION F O U N T A  I N  11 I L L S ,  A R  I Z O N A  
12031 N O R T H  C O L O N Y  D R I V E  

CLIENT T R I C O  O F  A R I Z O N A ,  I N C .  F O U N T A  I N  H I  L L S ,  A R  I Z O N A  85268 

ARCHITECT /ENGINEER C O N T R A C T O R  

REQUESTED BY R O G E R  T U L K  PERFORMED BY SHB/GDS 

M A T E R I A L  N A T I V E  S O I L  

PHOENIX 

( 0 0 2 )  2 7 2 . 6 0 4 0  

FLAGSTAFF 

( 6 0 2  I 7 7 4 . 4 4 3 3  

. 

ALBUQUERQUE 

( 3 0 5 )  3 4 4 . 9 9 4 0  

'zv 
DENSITY 

96.6 

103.1 

98,5 

103.5 

103.1 

97 .8  

104.2 

100.2 

97 .0  

98 .0  

C U R V E  
NO. 

A 

H 

H 

H 

- H 

-- 
A 

H 

-- 
H 

A 

---- 

H 

MOISTURC 
CONTENT 

D R Y  WT. 

16.6 

9 . 0  

1 0 . 0  

- 8 . 0  

7 . 0  

15 .0  

6.8 

- 

.- 
6.2 

16 .2  

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

16.4 ------- 

D A T E  O F  
T E S T  

3 -7-73 

3-7-73 

.3 -15-73  

3-15-73  - 

----- 
3-15-73 --- 

--- 

3-15-73 
. -- 

- ---- - 
3-15-73 

---- 
3-16-73 - -  

- - -- - - - - - 
3-16-73 --- -- 

- - - -- - - 

3-16-73 - - - - - - -- + - 

DEOyH 
T E S T  

2 1 4 ' -  

22 ' 
2 2 4 ' -  

23 ' 
3 1 ' -  

I 3 b -  I  

3 1 ' -  -- 

31 -1-1 
2 

25+'- 

26'  -- 

2 5 ' -  --- 
2 5" 
- - - -2-- 

2 5 ' -  -- 
23-1 _ __z__ 
1 ~ 4 ' -  

4 

17 '  - - -- --- -. 
I G S I -  - --A 

17 ' -- - -- - 

1 7 ' -  - 
I 7;i I 

D R Y  
DENSITY 

LBS'CU.FT. 

107.8 

141 .0  

- 

134.6 

141 .5  

141.0 

108.9 

142.6  

---. 

138 .0  

1 0 8 . 0  

133.6 --- 

T E S T  

53 

54 

55 

56 

57 

- 
58 -- 

59 

_ 
60 

- . . - a  

.- 

(31 

-- - - 
62 - - -- 

L O C A T I O N  

4 '  E O F  @ - S T A T I O N  74-00 

3 0 '  W O F  @ - S T A T I O N  74-00 

3 5 '  1d O F  C - 1 '  O V E R  O U T L E T  

P I P E  

20 '  E O F  @ - 2 '  O V E R  O U T L E T  

P I P E  

25 '  E O F  @ - S T A T I O N  5+50 

@ O F  C O R E  - S T A T I O N  5+50 
A 

15 '  W O F  t - S T A T  I O N  5+50 

-- 
3 0 '  W O F  & - S T A T  I O N  8+50 

- - - 
3 '  E O F  t - S T A T I O N  Bt5O ---- 

.- --- pa 

25 '  W o r  (t - S T A T I O N  R-f50 



, SERGENT, HA[JSK[Ns & BECKWITI-1 C O N S U L T I N G S 0 ~  AND FOUNDATION ENGINEERS 
MATERIALS TESTING tNGINEERS 

I ENGINEERING kNALYSIS PHYSICAL TESTING QUALITY CONTROL F I E L D  EXPLORATION 

t 

FIELD DENS!TY TEST DATA 3-27-73 

PROJECT S T R U C T U R E  N O .  3 6  JOB NO. E73-14 

LOCATION F O U N T A  I N 1-1 I L L S ,  A R  I Z O N A  
12031 N O R T H  C O L O N Y  D R I V E  

CLIENT T R I C O  O F  A R I Z O N A ,  I N C .  F O U N T A  I N  H I L L S ,  A R  I Z O N A  85268 

A R C H I T E C T I E N G I N E E R  CONTRACTOR 

REQUESTED BY R O G E R  T U L K  PERFORMED BY . SHB/GDS 

M A T E R I A L  N A T I V E  S O I L  

PHOENIX 

( 0 0 2 )  2 7 7 . r r 0 4 8  

F L A G S T A F F  

( 6 0 2 )  7 7 4 . 4 4 3 3  

l ~ ~ Y X  
DENSITY 

C U R V E  
NO. 

M O I S T U R E  
C O N T E N T  
5 D R Y  W T .  

D A T E  O F  
T E S T  

D R Y  
D E N S I T Y  

LBS:CU.FT. 
O E O Y H  

T E S T  

T E S T  L O C A T I O N  



I SERGENT, IjAUSKINS & BEC}(WITW C O N S U L T I N G  S O I L  AND m u ~ n u l o N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  E H G I N L E R S  

ENGlNLCRlNG A N A L Y S I S  P H Y S I C A L  T E S T I N G  Q U A L I T Y  CONTROL F I E L D  E X P L O R A T I O N  

FIELD DENSITY TEST DATA 

PROJECT C T I J R F  N O .  3 6  JOB NO. E73-14 

LOCATION F O U N T A  I N t i  I L L S ,  A K  I Z O N A  
1 2 0 3 1  N O R T H  C O L O N Y  DR I V E  

CLIENT T R  I C O  O F  A H I  Z O N A ,  I N C .  ADDRESS F O U N T A  I N H I  L L S ,  A R  I Z O N A  85268 

A R C H I T E C T / E N G I N E E R  C O N T R A C T O R  

REQUESTED B Y  R O G E R  T U L K  PERFORMED BY  SHB/GDS 

M A T E R I A L  N A T I V E  S O I L  

F L A G S T A F F  

( 0 0 2 )  7 7 4 . 4 4 3 3  

D A T E  O F  
T E S T  

3-22-73 

3-22-73 

--- 

- - 

- 

---- 

--- 
-A 

-----. - 

--- - 

---- -- 

T E S T  

73  

74 

- 

-- 

-. 

--- 

A -- - . 

---.-- 

L O C A T I O N  

20' W O F  G - S T A T I O N  2-t50 

G o r  C O R E  - S T A T I O N  l f 5 0  

- - - - - -  - 

w -- 

-- 
-- 

-- ---- 
--- 

---- 

- - -- -- 

T$$YX 
D E N S I T Y  

104.5 

103.3 

.-----.A- 

--- 

OEOPFTH 

T E S T  

2 1 4 ' -  

22 ' 
1 -  

I 1  977 

- 

-- 

----- 

- 
------ . 

-- -- - - . 

- 

CURVE 

H 

A 

- 

M O l S T U R C  
C O N T E N T  
S D R Y  W T .  

7.0  

1 6 . 4  

-- 

A 

- 

--.- 

F 

A 

D R Y  
D E N S I T Y  

LBS C U . F T ,  

142.8  

115.2 

- 

- 

- 

-- 

- 



I 
SERGENT, HAUSKINS & BECKWITH C O N ~ ~ C T I N G  5011- A N D  F O U N D A T I O N  ENGINEERS 

A P P L I E D  S O I L  M E C H A N I C S  E N G I N E E R I N G  G E O L O G Y  0 M A T E R I A L S  E N G I N E E R I N G  

- t -  
B .  DWAINL. SERGENT. P.E. JOHN B. H A U S K I N S .  P.E. GEORGE H .  B E C K W I T H .  P.E. 

DALE V .  BEDENKOP. P.E. ROBERT D. BOOTH.  P.E. BRUCE J. LEISER. P.E. 

JOB N o .  E 7 3 - 1 4  

S U B M I T T E D  H E R E W I T H  I S  T H E  C O R R E C T E D  P L A S T I C I T Y  I N D E X  W H I C H  

W A S  I N C O R R E C T L Y  R E P O R T E D  T O  Y O U  O N  M A R C H  6, 1973.  

S H O U L D  A N Y  Q U E S T I O N S  A R I S E  C O N C E R N I N G  T H I S  T E S T ,  P L E A S E  D O  

N O T  H E S I T A T E  T O  C A L L .  

REPLY TO: 3940 W. CLARENDON, PHOENIX. ARIZONA 05019 

PHOENIX FLAGSTAFF E L  P A S 0  ALDUOUERQUE 

(GO.?) 272.0040 ( G O = )  7 7 4 . 4 4 5 3  ( 9 1 5 )  7 7 2 . 3 0 0 8  ( 5 0 8 )  3 4 4 - 9 9 4 0  



, SERGENT, tjAUS}(INS & BECKWITH CONSULTING S O I L A N D  FOUNDATION ENGINEERS 
MATERIALS TESTING ENGINEERS 

EWGlNEERlNG ANALYSIS PHYSICAL TESTING QUALITY CONTROL F I E L D  EXPLORATION 

REPORT OF SOlL TESTS 

PROJECT S T R U C T U R E  N O .  3 6  J O B  NO. E73-14 

LOCATION F O U N T A  I N H I  L L S ,  A R  I Z O N A  
12031 N O R T H  C O L O N Y  DR I V E  

CLIENT T R I C O  O F  A R I Z O N A ,  I N C .  ADDRESS F O U N T A  I N H I  L L S ,  A R  I Z O N A  85268 

SAMPLED B Y  SHB/GDS SUBMITTED BY SHB/GDS 

REQUESTED B Y :  R O G E R  T U L K  DATE RECEIVED 3 -1  -73 

PkiOENIX.  A R I Z O N A  
3 0 4 0  \ V t 5 7  CL h l O ~ N I > O N  

( 8 0 2 )  2 7 2 . 6 0 4 0  

MATERIAL  N A  T I v E SO I L 

F L A G S T A F F .  A R I Z O N A  
2020 N O R T I I  4111 STltCCT 

( 6 0 2 )  7 7 4 - 4 4 3 3  

1 /4" 

# 4 

8 8 

X 10 

# 16 

# 30 

# 40 

# 50 

# l o o  

P 200 

EL P A S O .  T E X A S  
2 0 1  NORTH CLARK rt0h.D 

( 9 1 5 )  772.30013 

ALBUQUERQUE. NEW M E X I C O  
2 5 0 1  CANDCLARIA N . C .  

( 5 0 5 )  3 4 4 . 0 9 4 0  

58 
52 
44 
4 3 
3 8 

3 1 

26 
24 

114" 

# 4 

X 8 

X 10 

# 16 

# 30 

# 40 

# 50 

n 100 

u 200 

LIQUID LIMIT- 29 P L A S T I C  LIMIT 26  

PLASTICITY INDEX 4 

SOIL CLASSIFICATION: AASHO 

UNIFIED 

OTHER 

LIQUID LIMIT PLASTIC LIMIT 

PLASTICITY INDEX 

SOIL CLASSIFICATION: AASHO 

UNIF IED 

OTHER . 



SERGENT, HAUSKINS & BECKWITH C O N S U L T I N G  AN. F O U N D A T I O N  E N G I N E E R S  

A P P L I E D  S O I L  M E C H A N I C S  E N G I N E E R I N G  G E O L O G Y  M A T E R I A L S  E N G I N E E R I N G  

- - 
A A.  D W A I N E  SEROENT. P.E.  J O H N  8 .  H A U S K I N S .  P.E. OEOROE H .  B F C K W I T H .  P.E.  

I DALE V. BEDENKOP. P . E .  ROBERT D.  DOOTH.  P.E.  BRUCE J .  LEISER.  P . E .  

JOB N o .  E73-14 

A L S O  S U B M I T T E D  A R E  T H E  R E S U L T S  O F '  S I E V E  A N A L Y S I S ,  P L A S T I C I T Y  

I N D E X  A N D  MO I S T U R E - D E N S  I T Y  R E L A T  I O N S H  I P T E S T S  P E R F O R M E D  I N  

O U R  L A B O R A T O R Y .  

S H O U L D  A N Y  Q U E S T  1 O N S  AR 1 S E  C O N C E R N  I NG T H E S E  T E S T S ,  P L E A S E  

D O  N O T  H E S I T A T E  T O  C A L L .  

R E S P E C T F - U L L Y  S U D M I  T T E D ,  

REPLY T O :  3940 W .  C L A R E N D O N .  PI3OENIX.  A R I Z O N A  85019 

F'HOENIX F L A G S T A F F  E L  P A S 0  A L B U Q U E R Q U E  

( r n ?  - 7 -  n n n ~  (002) 774.4433 ( 0 1 5 )  7 7 2 - 3 0 0 0  ( 5 0 5 )  344.9040 1 



, SERGENT, HAUSt(INS 8( BECKWITH C O N S U L T I N G  S O I L  AND F O I i N D A T l D N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  t N G I N C t R S  

E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  Q U A L I T Y  C O N T R O L  F I E L D  E X P L O R A T I O N  

Fl ELD DEN Sl TY TEST DATA 
D A T E  3-6-73 

PROJECT- S T R U C T U R E  N O .  36 JOB NO. E73-1 4' 

LOCATION F O U N T A I N  141 L L . S ,  A R  I Z O N A  

12031 N O R T H  C O L O N E Y  D R I V E  
CLIENT T K I C O  O F  A R I Z O N A ,  I N C ,  ADDRESS F O U N T A I N  I ~ I L L S .  A R I Z O N A  85268 

A R C H I T E C T , ' E N G I N E E R  C O N T R A C T O R  

R E Q U E S T E D  BY R O G E R  T U L K  PERFORMED BY SHB/GDS 

M A T E R I A L  N A T I V E  S O I L  

F L A G S T A F F  

( 6 0 2 )  7 7 4 . 4 4 3 3  

A L B U Q U E R Q U E  

( 5 0 5 )  3 4 4 - 9 9 4 0  

CURVE 

A 

A 

A 

- 

F 

- F - 

-- 
F 

F 

A 

L- 

D R Y  
D E N S I T Y  

LBS.'CU.FT. 

108.8 

106.8 

- 

113.5 

127.7 ( 
\ 

. 

,129.0 , 

130.0 

MOlSTURLi 
S O N T E N T  .. D R Y  WT. 

15.0 

15.8 

16.0 

9.0 - 

- --- 

6.1 

- 
7.7 

8.4 

- 

16.8 

.. -- .- . . - 

;G'?,,' 
DENSITY 

97.5 

96.0 

101.8 

9_5..8 
- 

96.2 

97.0 

D A T E  O F  
T E S T  

,2-14 -73 

2-14-73 

2-14-73 

-.-. 

2-15-73 .---- 

2-15-73 
---7 

2-15-73 
. - .- - -. 

3 8 -;I7 
. - . ------A -- - --.- 

DEPTH 
0 F  

TEST 

4,5'- 
4 + 1  

41'- 

4.14-1 

38'- 

38;' 
44'- 

4.45 ' 
38'- 
38L I 
-L-- 

4 1 ' -  -- - 

4. 1 .\ ' 
- - - Lz-. 
37'- -- 

37' ' - - 

T E S T  

1 

2 

3 

4. 

5 

6 

- - -. - -- - -- ------.- ~--- 
4' W O F  $ S T A T ~ N  5+00 . - -- - - . -. -. - . .  16.. Q L Q L L . 9 2 , 8  

. - -. - . . - - - . - - -. - 
2-1G--73 --- - - - 

L O C A T I O N  

$ O F  C O R E  S T A T I O N  4-1-50 

e O F  C O R E  S T A T I O N  6+50 

6 O F  C O R E  S T A T I O N  8-1-00 

3 '  W O F  $ S T A T I O N  4+OO 

--- 
3' E O F  - $ S T A T  I O N  7+50 

$ O F  C O R E  -- S T A T I O N  5+50 

$ O F  C O R E  S T A T I O N  7+50 

- --- 
2-16-73 

128.0 

110.0 

- - . - - - . - - 
2-15-73 

- -- - - - - . 
95.7 

98.6 

- - -- - - 

9 . - - -. . 

E 
,>-I 6-- /2  , - 10 3 0 ' -  

-. 

-. 

7 

- 

8 
;{!<.I>. I 

. . . . - - - -. . . 
3 8 ' -  . . - - - - 

25' f-l o r  (I: S T A T  I O N  6-I-00 4.0 146.0 ,104.1 

:3!5l- O F  S T A T I O N  7-1-00 
--. --.---- , 



I , SERGENT, t{AUSKINS & BECKWITH C O N S U L T I N G  S O I L  AND F O U N O A T I O N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  t N G l N E t R S  

E N t l N E E R l N t  A N A L Y S I S  P H Y S I C A L  T E S T I N G  O U A L I T Y  CONTROL F I E L D  E X P L O R A T I O N  

Fl ELD DENS!TY TEST DATA 
D A T E  3-6-73 

PROJECT S T R U C T U R E  N O .  36 JOB NO. - E7 3-1 4' 

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  
12031 N O R T H  C O L O N E Y  D R I V E  

CLIENT T R I C O  O F  A R  I Z O N A ,  I N C .  A D D R E S S  F O U N T A  I N H I  L L S ,  A R  I Z O N A  85268 

ARCHITECT /ENGINEER CONTRACTOR 

REQUESTED BY R O G E R  T U L K  P E R F O R M E D  BY SHB/GDS 

M A T E R I A L  N A T I V E  S O I L  

F L A G S T A F F  

( 6 0 2 )  7 7 4 . 4 4 3 3  

A L B U Q U E R Q U E  

( 5 0 5 )  3 4 4 - 9 9 4 0  

C U R V E  D R Y  
DENSITY 

L R S  C U . F T .  

M O I S T U R I - I  
CONTEN r 
S D R Y  W T .  

7$$YX 
D E N S I T Y  

L O C A T I O N  
T E S T  

D A T E  O F  
T E S T  

T E S T  



I 
C O N S U L T I N G  S O I L  AND F O U N D A T I O N  E N G I N E E R S  

I SERGENT, HAUSKINS & BECKWl-lH - 
I 1 
' I '  E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  Q U A L I T Y  C O N T R O L  F I E L D  E X P L O R A T I O N  

FIELD DENSITY TEST DATA 

PROJECT S T R U C T U R E  N O .  36 J O B N O .  E73-14 

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  

12031 N O R T H  C O L O N E Y  D R I V E  
C L I E N T  T R  I c o  O F  A R  I Z O N A ,  I N C .  ADDRESS F O U N T A  l N H I  L L S .  A R  1 7 0 N A  85268 

ARCHITECT /ENGINE  ER CONTRACTOR 

REQUESTED BY  ROGER T U L K  PERFORMED BY SHB/GDS 

M A T E R I A L  N A T I V E  S O I L  

D A T E  O F  T E S T  D%P:H 
MOISTURC DRY 
C O N T E N T  D E N S I T Y  T$yx C U R V E  

T E S T  
L O C A T I O N  

T E S T  % D R Y  WT. LBS'CU.FT. DENSITY N O .  

21 3 4 l -  22' F O F  $ S T A T I O N  7+50 4 . 3  146.0 104.3 L 
344' , - - , A ?  

2-26-73 22 25'- PL O F  C O R E  S T A T I O N  8+50 1 7 . 5  106.0 95.0 A 
284' 

\ 

'L- 
- 

2-26-73 23 35'- $ O F  C O R E  S T A T I O N  4+50 16.0 117.0 105.0 A 

F L A G S T A F F  

(602) 7 7 4 - 4 4 3 3  



I SERGENT, IjAUSKINS & BECKWIT1--I C O N W L U N G  S O I L  AND F O U N D A T I O N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

ENGINEERING A N A L Y S I S  P H Y S I C A L  T E S T I N G  O U A L I T Y  CONTROL F I E L D  E X P L O R A T I O N  

FIELD DENSITY TEST DATA 
D A T E  3-6-73  

PROJECT S T R U C T U R E  N O .  36 JOB NO. E73-I> 

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  
12031 N O R T H  C O L O N E Y  D R I V E  

CLIENT T n l c o  O F  A R I Z O N A ,  I N C .  ADDRESS s 6  8 

A R C H I T E C T I E N G I N E  ER CONTRACTOR 

R E Q U E S T E D  B Y  R O G E R  T U L K  PERFORMED BY  SHB/GDS 

M A T E R I A L  N A T I V E  S O I L  

FLAGSTAFF 

(GO21 7 7 4 . 4 4 3 3  

A L D U Q U E R Q U E  

( 5 0 5 )  3 4 4 . 3 3 4 0  

CURVE 

A 

A 

D 

. D  

A -- 

A 

D . 

A 

'$RAYX 
D E N S I T Y  

9 6 . 0  

9 6 . 8  

1 0 8 . 5  

-- 

1 0 1 . 0  

D R Y  
D E N S I T Y  

L B S  'CU.FT. 

1 0 7 . 0  

1 0 8 . 0  

1 5 9 . 0  

. 1 4 7 . 0  

M O I S T U R E  
: O N T E N T  
.. D R Y  WT. 

1 2 . 0  

1 4 . 1  

3 . 6  

3.5 

L O C A T I O N  

3 '  E O F  $ S T A T  I O N  6+50 

-- C O F  C O R E  S T A T I O N  9+00 

4 5 '  W O F  $ S T A T I O N  7+50 - 

---- 
4 0 '  E O F  $ S T A T I O N  5+50 

15.8 

-- 13.0 

4..O 

-- 
13.0 

32.8- 

L%.S ---_- 

DEPTH 
0 F 

T E S T  

2 7 + ' -  

28  ' 
2 3 ' -  

2 3 4 '  

2 5 ' -  
1 1  2 5% 

31 ' -  
31 - & I  

D A T E  O F  
T E S T  

3-1-73 - 

3-1-73 

3-1-73  

---- 

. 3-1-7-2 

1 1 . 3  

1 0 7 . 0  

1 4 7 A - 1 0 1  

-- 

1 0 8 . 2  

@ O F  CORE S T A T I O N  7-1-50 

-- 

$ O F  CORESTAT I O N  54-50 

2 4 '  W O F  $ S T A T I O N  5-1-50 

$ O F  C o n c  S T A T I O N  7-1-50 
. I - - - -  ---- 

-- 
2 0 '  E O F  'i! S T A T  O N  7-t50. 

-------..---- - 
.------- $ O F  C O R E  S T A T I O N  8+50  

T E S T  

31 

32 

3 3  

34. 

t- 
9 . 1  

9 6 . 0 ,  

.2 

97 .1  

J.%~AL~~.--R.- 

106_._Fi- .95._6A, 

..?I.-!---- 
27$ '  - 

2 7 - -  ..--. 2 

28 ' . - - - - - 
2 7 + ' -  

2 8  ' - 

23:';'- 
.-.A- 

24. ' 
234-1- 

24 ' 
20'- 
20.1; t 

3- l - r 7 2  

--- 

3-3-73 . .- -- --> 

a - . - - - - - 
3-3-73 -- 

~ 

3-3-73  
. . - - I - - .  

..--.-- ~- -- 

3-3-73 _________ 
.- 

3-6-73  - - - - - -. - . 

35  

36 

- . 
37 

38 

39  

4.0 .. - 



, SERGENT, HAUSKlNS & BECKWITH C O N S U L T H l G  S O I L  A N D  F O U N O A W O N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  O U A L I T Y  C O N T R O L  F I E L D  E X P L O R A T I O N  

f 

Fl ELD DENSITY TEST DATA 

PROJECT S T R U C T U R E  NO.  36 JOB NO. E7 3-1 4. 

LOCATION F O U N T A I N  H I  L C S ,  A R  I Z O N A  

12031 N O R T H  C O L O N E Y  D R I V E  
CLIENT T R I C O  O F  A R I Z O N A ,  I N C .  ADDRESS F O U N T A  I N ti I L L S :  A R  l z O N A  85268 

A R C H I T E C T / E N G I N E  E R  C O N T R A C T O R  

R E Q U E S T E D  B Y  R O G E R  T U L K  PERFORMED BY SHB/GDS 

M A T E R I A L  N A T I V E  S O I L  

FLAGSTAFF 

( 6 0 2 )  7 7 4 . 4 4 3 3  

A L U U O U E R O U E  

( 5 0 5  I 3 4 4 . 3 9 4 0  

CURVE 
NO. 

A 

A 

- 

-- 

- 

D A T E  OF 
T E S T  

- - 

3-6-73 

-- 

--- 

CONTENT' 
MOISTURLI 

: DRY W T .  

14.5 

15.2 

--- 

--- 

- 

- 

-- 

------.-.A 

T E S T  

41 

42 

- - - - - - - - 

D E N S I T Y  
D R Y  

L B S ~ U . F T .  

1 1 0 . 0  

109 .5  

- 

- ---. 

-- 

"-- 

- - - . .. 

'OMRAY' 
DENSITY 

98.8  

98.1 

- 

- 

- 

--- 
---- -- 

O E C H  

T E S T  

2 1 & 1 -  
22 ' 
2 8 ' -  
28.L 1 

- 

--- 
- 

- 

-- 

----- 

-- 

L O C A T I O N  

3 '  W Q F  $4 S T A T I O N  7+00 

3 '  E O F  @ S T A T I O N  5f00 

- 

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

-- 

--.- 

---.- 

.- - 

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

-- 

--- 

- ---- 

---- 



1 SERGENT, HAUSKlNS & BECKWIl-H CONSULTING SOIL AN0 FOUNDATION ENGINEERS 
MATERIALS T E S T I N G  ENGINEERS 

ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL FIELD EXPLORATION 

REPORT OF SOlL TESTS 
D A T E  3-6-73  

PROJECT S T R U C T U R E  N O .  36 JOB NO. E 7 3 - l 4  

LOCATION F O U N T A  I N 111 L L S ,  A R  1 Z O N A  

12031 N O R T H  C O L O N E Y  DR I V E  

CLIENT T R  I c o  O F  A R I  I O N A ,  I N C .  ADDRESS F O U N T A  l N H I  L L S ,  A R  l Z O N A  85268 

SAMPLED B Y  SHB/GDS SUBMITTED BY SHB/GDS 

REQUESTED B Y :  R O G E R  T U L K  DATE RECEIVED 3-1 -73  

F L A G S T ' A T T .  A 1 Z 1 7 0 N A  
2 0 1 9  NU11711 4111 STHLCT 

( 0 0 2 1  7 7 4 . 4 4 9 3  

EL P A S O .  T E X A S  
2 0 1  N O l < l I l  C L A R K  R O A D  

( 9 1 5 )  7 7 2 . 3 0 0 0  

SOURCE S P I L L W A Y  C U T  

M A T E R ~ A L  N A T  I V E  S O  I L 

LABNO.-  3-14-21 

A L D U Q U C R Q U E .  N E W  M E X I C O  
. 2 5 0 1  C A N U I I L A R I A  N.E.  

( 5 0 5 )  3 4 4 . 0 9 4 0  

7 

SOURCE 

MATERIAL 

LAB NO. 

S I E V E  
S I Z E  

4" 

3" 

2- 

1-1/2" 

1" 

3/4" 

1/2" 

3 / ~ "  

1/4" 

2 4 

c B 

R 10 

i: 16 

R 30 

# 40 

R 5 0  

R 100 - - 
R 200 

S I E V E  
S I Z E  

4" 

3" 

2- 

1- 1/2" 

1- 

3/4-  

1/2" 

3/8"  

1/4" 

# 4 

R 8 

# 10 

if 16 

# 30 

if 40 

if 50 

# 100 

,? 200 

L IQUID  LIMIT-- P L A S T I C  L I M I T  

PLAST IC ITY  INDEX NP 

SOIL CLASSIFICATION:  AASHO 

U N I F I E D  

OTHER 

MECHANICAL ANALYSIS 

L I Q U I D  L I M I T  P L A S T I C  L I M I T  

P L A S T I C I T Y  INDEX 

SOIL  CLASSIFICATION:  AASHO 

U N I F I E D  

O T H E R  

MECHANICAL 

5 R E T A I N E D  
( I N D I V . )  

~p - 

7, R E T A I N E D  
( I N D I V  I 

ANALY SlS 

P A S S I N G  
( C U M U L I  

": P A S S I N G  

( C U M U L I  

100 
98 
95 
8 9 
83 
7 5 
68 
58 
52 
44 

-- 
38 

3 1 

26 - 

7.4 
ppp 



SUMMARY OF MOISTURE DENSITY RELATIOHSHIP TESTS 

S T ~ < U C T U R E  N O .  36 
PROJECT ~ O U N T A  1 N 141 L L S ,  I Z O N A  JOBElO. E73- '4  

MOISTURE CONTENT - 5% DRY WEIGHT 

--- - -- 

I MOISTURE-DENSITY RELATIONSHIP TEST METHOD DATA 
- - 

A A S l i O  T99-61 a n d  A S T M  D 69R-66T ( S ~ o n d o t d  P r o c t o r )  
I 

HEIGHT O F  COMPACTIVE E F F O R T  
F A L L  FT. LDSfCU. F T .  

A -- 5 . 3  L 1 1 S .  1 2 "  1 2 . 3 7 5  

13 -0  4 . 5 . 9  L. l \S.  1 2 "  1 2 . 3 1 7  -- -- 
5 . 5  L I I S .  12 . '  1 2 . 3 7 5  

C, - 3 t  4 5 . 5  L t q S .  1 2 "  1 2 . 3 1 1  -- - 

~~~~~~~E 
CONTENT 

%DRY WT. 

10.0 

5.2 

CURVE 

. H 

MAXMUM DRY 
DENYTY 

LB+'CU.  FT. 

126.0 

136 .7  

S O U R C E  

-- 

N A T I V E  S O I L  - 
S r  I L L W A Y  C U T  

W I T I I  R O C K  C O R R E C T I O N  

TEST 
METHOD 

A 

C 

TEST 
DESIGNATION 

ASTM 
01557-70T 

L A B  
N O .  

3-14-21 



SERGENT, HAUSMINS & BECKWIPH C O N S U L T ~ N G  so,'  A N D  F O U N D A T I O N  E N G I N E E R S  

A P P L I E D  S O I L  M E C H A N I C S  E N G I N E E R I N G  G E O L O G Y  M A T E R I A L S  E N G I N E E R I N G  - -  
4 

B D W A I N E  SFRCFNT.  P.E.  J O H N  8 .  H A V S K I N S .  P.E. OEOROE H.  RECKWITH,  P.E. 

I DALE V.  OEDENKOP, P . E .  ROBERT 0. BOOTH.  P.E. ORUCE J .  L L I S E R ,  P . E .  

JOB N o .  E73-14 

S U B M I T T E D  H E R E W I T H  A R E  T H E  R E S U L T S  O F  S I E V E  A N A L Y S I S  A N D  

P L A S T I C I T Y  I N D E X  T E S T S  P E R F O R M E D  A T  Y O U R  R E Q U E S T  F O R  T H E  

A B O V E  R E F E R E N C E D  P R O J E C T .  A L S O  S U B M I T T E D  A R E  T H E  R E S U L T S  

O F  M O I S T U R E - D E N S  I T Y  R E L A T I O N S H I P  T E S T S  P E R F O R M E D  I N  O U R  

L A B O R A T O R Y .  

S H O U L D  A N Y  Q U E S T I O N S  A R I S E  C O N C E R N 1  N G  T H E S E  T E S T S ,  P L E A S E  

D O  N O T  H E S I T A T E  T O  C A L L .  

R E S P E C T F U L L Y  S U B M I T T E D ,  

S E R G C N T ,  ~ - ~ A u s I ( I N S  6 B C C K W I T ~ ~  E N G I N E E R S  

REPLY TO: 3 9 4 0  W. CLARENDON,  PHOENIX,  ARIZONA 85019 

P I I O C N l X  F L A G S T A F F  E L  P A S 0  A L B U Q U E R Q U E  

( 6 0 2 )  2 7 2 - 0 0 4 0  ( 0 0 2 )  774.4433 ( 9 1 5 )  7 7 2 - 3 0 0 0  ( 5 0 5 )  3 4 4 - 9 9 4 0  



SERGENT, HAUSKlNS & BEC,(\I\TH C O N S U L T I N G  SOIL A N 0  F O W O A T I O N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  Q U A L I T Y  C O N T R O L  . F I E L D  E X P L O R A T I O N  

REPORT OF AGGREGATE TESTS 

PROJECT S T R U C T U R E  N O .  36 JOB NO. E73-14  

LOCATION F O U N T A  I N H I  L L S ,  A R  I Z O N A  L A B  NO. 3-1 -' 
12301 N O R T H  C O L O N E Y  D R I V E  

T R  I c o  O F  A R I  Z O N A ,  I N C .  ADDRESS F O U N T A  I N H I  L L S ,  A R  I Z O N A  85268 

SOURCE OF SAMPLE I' C, " 0-3 ' 
MATERIAL N A T  I V E  

SAMPLED BY SHB/GDS SUBMITTED B Y  s H B/G DS 

REQUESTtD BY R O G E R  T U L K  D A T E  RECEIVED 2 -2 -7 3 

MECHANICAL AtdALY SlS 

FLAGSTAFF. A R I Z O N A  
P O 2 0  N O R T H  4 T l I  GTRECT 

( a m )  7 7 4 . 4 4 3 9  

Liqu id  L im i t  % 
Plastic L im i t  % 
Plast ic i ty l n d e x N P  % 
Decantation % 
Fineness Modulus 

Specific Gravity 

Unit  Weight; Lbs./Cu. Ft. 

Loose 

Rodded 

Voids in Aggregate % 
Absorption % 
Moisture % 
Organic Impurities 

L.A. Abrasion; 

Loss after - rev. % 
Soundness, Sodium Sulfate: 

Loss after 5 cycles % 
% Fractured Face 

By Weight OI /o 

By Count % 
% Asptialt req'd. TY pe 
Swell 

Bit. Content (75 of Dry Agg.) 

(% of Total Sample) 

R E S P E C T F U L L Y  SUBMITTED, 

El. PASO.  T E X A S  
2 0 1  N O R T H  CLARK R O A D  

( D I D )  7 7 1 . S O U O  

A L D U Q U E R Q U E .  N E W  MEXICO 
2 D O I  C A N D E L A R I A  N L .  

( B O D )  3 4 4 . 9 9 4 0  2 



SERG LNT, HA"SI( NS & BECI(W[TH CONSULTING SOIL 4ND FOUNOATION ENGINEERS 
M A T L n l A L S  TESTING ENGINEERS - - 

-I' ENGINEERING ANALYSIS P H Y S I C A L  TESTING . QUALITY CONTROL F I E L D  EXPLORATION 

REPORTOF AGGREGATETESTS 2-16-73 

PROJECT S T R U C T ~ R E  N o .  36 JOB NO. E 7 3 - 1 4  

LOCATION F O U N T A  I N H I  L L S ,  A R  I Z O N A  LAB NO. 3-1 
12031 N O R T H  C O L O N E Y  D R I V E  

CLIENT T R I C O  O F  A R I Z O N A ,  I N C .  F O U N T A  l N H I  L L S ,  A R  l Z O N A  85268 

SOURCE OF  SAMPLE l r  D" 0-5 ' 
M A T E R I A L  N A T  I V E  

SAMPLED B Y  SHB/GDS SUBMITTED B Y  s HB/GDS 

REQUESTED BY R O G E R  T U C K  D A T E  RECEIVED 2-2-73 

MECHANICAL ANALY SlS 

P H O E N I X .  ARIZONA 
5 9 4 0  W E S T  C L A R E N O O N  

( 6 0 2 1  8 7 2 . 5 0 4 8  

F L A G S T A F F ,  ARIZONA 
2 0 2 9  N O R T H  4 T H  STREET 

( a o a )  7 7 4 . 4 4 3 5  

L i q u i d  L i m i t  22 % 
Plas t ic  ~ i r n i t 2  % 
P las t ic i ty  Index- % 
Decantation % 
Fineness Modulus 

Specif ic Gravity 

Un i t  Weight; Lbs./Cu. Ft. 

Loose 

Rodded 

Voids i n  Aggregate 74 
Absorption % 
Moisture % 
Organic Impurit ies 

L.A. Abrasion; 

L o s s  after - rev. % 
Soundness, Sodium Sulfate: 

Loss  after 5 cycles % 
% Fractured Face 

By Weight % 
By Count % '  

% Asphalt req'd. TYPO - 
Swell 

Bit. Content (7;  of  Dry Agg.) 

(% o f  Total  Sample) 

R E S P E C T F U L L Y  SUBMITTED, 

EL I'ASO, TEXAS 
PO1 NORTI4 CLARK R O A D  

( 9 1 s )  7 7 1 . 5 0 8 8  

A L B U Q U E R Q U E .  N E W  M E X I C O  
2 5 0 1  C A N D E L A R I A  N . E .  

(6031  3 4 4 . 9 9 4 0  3 



I 
SERGENT, HAUSKINS & BECKWITH C O N S U L T I N G  S O I L  A N 0  F O U N M T I O N  E N G I N E E R S  

M A T E R I A L S  T E S T I N G  E N G I N E E R S  

'L4 ENGINEERI I IG  A N A L Y S I S  P H Y S I C A L  T E S T I N G  Q U A L I T Y  CONTROL • F I E L D  E X P L O R A T I O N  

REPORT OF AGGREGATE TESTS 
DATE 7-19-73 

P R O J E C T  S T R U C T U R E  N O .  36 J O B  N O .  E73-1 

L O C A T I O N  F O U N T A I N  H I L L S ,  A R I Z O N A  L A B  NO. 3-14-17 
12031 N O R T H  C O L O N E Y  D R I V E  

SOURCE OF  SAMPLE 
~ 1 ~ 1 1  0-3 1 

MATERIAL  N A T  I V E  

SAMPLED B Y  s I-IR/GDS SUBMITTED B Y  SHB/GDS 

REQUESTED B Y  R O G E R  T U L K  D A T E  R E C E I V E D  2-2-73 

FI-ACSTAFT. ARIZONA 
2020 N O R T H  4 T l l  STI1CCT 

(602) 7 7 4  4 4 3 3  

Sieve 
Size 

L i q u i d  L i m i t  . % 
P las t i c  L i m i t  % 
P las t ic i ty  Index NP % 
Decantation % 
Fineness Modulus 

Specif ic Gravity 

Un i t  Weight; Lbs./Cu. F t .  

Loose 

Rodded 

Voids i n  Aggregate % 
Absorption % 
Moisture % 
Organic Impurit ies 

L.A. Abrasion; 

, Loss  after rev.' % 
Soundness, Sodium Sulfate: 

L o s s  after 5 cycles % 
% Fractured Face 

By Weight % 
By  Count % 

% Asphalt req'd. TY pe 

Swell 

Bi t .  Content (7;  of  Dry Agg.) 

(7; of Total  Sample) 

% Retained 
(Indiv.) 

R E S P E C T F U L L Y  SUBMITTED,  

% Pass ing  
(Cumul.) 

EL PASO. TEXAS 
201 N O r l l l i  C L A N K  R O A D  

1 9 1 5 )  7 7 2 - 3 0 8 8  



I 
!  SERGE^^, I~AUSI;INS gt BECKWITH COUSULTIUG S W L  AUO FOUNOATION CNGINEERS 

MATERIALS TESTING ENGINEERS 

ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL . FIELD EXPLORATION 

t 

R E P O R T Q F  AGGREGATETESTS 
D A T E  2-1 6-73 

PROJECT S T ~ < U C T U R E  N O .  36 JOB NO. E7 3-1 

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  LAB NO. 3-14 -1 9 
12031 N O R T H  C O L O N E Y  D R I V E  

CLIENT T R  l CO O F  hf< l  7 O N A ,  I N C .  ADDRESS F O U N T A I N  H I L L S ,  A R I Z O N A  85268 

SOURCE OF SAMPLE 
" H "  0-8 1 

MATERIAL  N A T  I V E  

SAMPLED B Y  S~IO/GOS SUBMITTED  BY^. 
REQUESTED BY R O G E R  T U L K  D A T E  RECEIVED 2 -2 -7 3 

MECHANICAL AHALY SIS 

PHOENIX. ARIZONA 
3940 \\'I-91 C L A R E  NUON 

( e 0 2 )  272 -0048  

FLAGSTAFF. ARILONA 
2029 NORTH 4114 STREET 

( 6 0 2 )  774.4453 

L i q u i d  L i m i t  % 
P las t i c  L i m i t  ?? % 
P las t i c i t y  Index 4 % 
Decantation % 
Fineness Modulus 
Specific Gravity 
Unit Weight; Lbs./Cu. Ft. 

Loose 
Rodded 

Voids i n  Aggregate 74 
Absorption % 
Moisture % 
Organic Impurit ies 

L.A. Abrasion; 

L o s s  after - rev. % 
Soundness, Sodium Sulfate: 

LOSS after 5 cycles % 
74 Fractured Foce 

By Weight % 
By Count % 

% Asphalt req'd. Type 
Swell 

Bit. Content (7; of Dry Agg.) 
(% o f  Tota l  Sample) 

RESPECTFULLY SUBMITTED, 

EL PASO. TEXAS 
Z O I  NOllTH C L A A l <  R O A D  

(015) 772~90110 

ALDUQUCRQUE,  NEW MEXICO 
2501 CANDELARIA N.E. 

(500) 344.9040 5 



I I SERGENT, HAUSIfINS & BECI(vdITH CONSULTING SOIL ANDFOUNDATION ENGINEERS 
MATERIALS TESTING ENGINEERS 

ENGlNCEfllNC ANALYSIS PHYSICAL TESTING . QUALITY CONTROL . F I E L D  EXPLORATION 

REPORT QF AGGREGATE TESTS 
D A T E  2-1 6-73 

PROJECT S T R U C T U R E  N O .  36 JOB NO. E73- 4 

LOCATION F O U N T A  l N t l l  L L S ,  A R  I Z O N A  L A B  NO. 3-1 4-20 
12031 N O R T H  C O L O N E Y  D R I V E  

T R I C O  O F  A R I Z O N A ,  I N C .  ADD,,,s F O U N T A  I N H I  L L S ,  A R  I Z O N A  85268 

SOURCE O F  SAMPLE C U T  F R O M  S P  I  L  L W A Y  

M A T E R I A L  N A T  I V E  

SAMPLED B Y  s I-IB/CDS SUBMITTED B Y  SHR/GDS 

REQUESTED B Y  R O G E R  T U L K  DATE RECEIVED 2 -1  4-'3 

MECHANICAL ANALYSIS 

P I - ( O L N I X .  A I l l 7 O N A  
3 9 4 0  \ \ .CUT CLAl l l  N O O N  

( 6 0 2 )  2 7 2 . 6 0 4 8  

F L A G S T A F F .  A R I Z O N A  
PO20 NORTt I  4 T H  01-11LLT 

( 0 0 2 )  7 7 4 . 4 4 3 3  

L iqu id  L i m i t  4 4  % 
Plas t ic  L i m i t  20 % 
Plast ic i ty  Index 24  % 
Decantation % 
Fineness Modulus 

Specific Gravity 

Un i t  Weight; Lbs./Cu. Ft .  

Loose 

Rodded 

Voids i n  Aggregate % 
Absorption % 
Moisture 96 
Organic Impurit ies 

L.A. Abrasion; 

L o s s  after - rev. % 
Soundness, Sodium Sulfate: 

L o s s  after 5 cycles % 
% Fractured Face 

By Weight % 
B y  Count % 

% Asphalt req'd. Type 

Swell 

Bit.  Content (% o f  Dry Agg.) 

(% o f  Total  Sample) 

RESPECTFULLY SUBMITTED, 

EL P A S O ,  T E X A S  
201 NORTH CLARK ROAD 

( 0 1 6 )  7 7 2 . 3 0 0 0  

A L B U Q U E R Q U E .  NEW MEXICO 
ZSOl CANDELARIA N . E .  

(BOB) 1 4 4 . 0 @ 4 0  6 



I SERGENT, HAUSKIT\JS & BECKWITH CONSULTING S O I L  AN0 W U N O A T I O N  ENGINEERS 
M A T f R I A L S  TESTING ENGINTCRS 

ENGINEERING ANALYSIS . PHYSICAL TESTING QUALITY CONTROL F I E L D  EXPLORATION 

REPORT OF SOlL TESTS 
D A T E  2-1 6 -73  

PROJECT S T R U C T U R E  N O .  36 J O B N O .  E 7 3 - 1 4  

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  
12301 N O R T I I  C O L O N E Y  D R I V E  

CLIENT T R I  c o  O F  A R I Z O N A ,  I N C .  ADDRESS F O U N T A  1 N H I  L L S ,  A R  I Z O N A  85268 

SAMPLED B Y  SHB/GDS SUBMITTED B Y  S~IB/GDS 

R E Q U E S T E D  B Y :  R O G E R  T U L K  DATE RECEIVED 2-2-73 

" A "  3 1 - 6 1  "cIJ 3 1 - 6  I I SOURCE // SOURCE I 
M A T E R I A L  N A T  I V E  

L A B  NO. 3 -14-8 

MATERIAL  N A T  I  V E  

LAB NO. 3-14-10 

P I I O I ~ N I X .  A R I Z O N A  
3 ~ 4 ~ 1  \ \ r  n i  C L A I , ~  NOON 

1 0 0 2 )  2 7 2 . 6 8 4 ~ 1  

MECHANICAL ANALYSIS 

LIQUID LIMIT 34 PLASTIC LIMIT 28 

PLASTICITY INDEX 6 

SOIL CLASSIFICATION: AASHO 

UNIF IED 

OTI iER 

F L A G S T A F T .  A R I Z O N A  
2 0 2 0  NO11TII 4 1  t1 51 RKET 

( 6 0 2 )  7 7 4 . 4 4 9 3  

1 

MECHANICAL ANALYSIS 

LIQUID LIMIT 33 PLASTIC LIMIT 2 3  

PLASTIC ITY  INDEX 10 

SOIL CLASSIFICATION: AASHO 

U N  l F l E D 

O T H E R  

E L  PASO. TEXAS 
POI  NOt1l t l  CLARI, ROAD 

( 0 1 5 )  772.30110 

5 P A S S I N G  
( C U M U  L l  

S I E V E  
S I Z E  

A L B U Q U E R Q L J C .  NEW M E X I C O  
2 3 0 1  CANI>ELARIA N . E .  

( 5 0 3 )  3 4 4 . 0 9 4 0  7 

% P A S S I N G  
( C U M U L I  

S I E V E  
St Z E 

% R E T A I N E D  
( I N D I V . )  

% R E T A I N E D  
( INDIV.)  



1 SERGENT,  HAUSKlNS & BECKWI'TH CONSULTING SOIL AND FOUNDATION ENGINEERS 
MATERIALS TESTING ENGINCERS 

ENGlHEERlNG ANALYSIS . PHYSICAL TESTING DUALITY CONTROL FIELD EXPLORATION 

REPORT OF SOlL TESTS 
D A T E  2-1 6-73  

PROJECT S T R U C T U R E  N O .  36 JOB NO. E 7 3 - 7 4  

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  
12031 N O R T H  C O L O N E Y  D R I V E  

C L l ~ N T  T R I  c o  O F  A R I  Z O N A ,  I N C .  ADDRESS F O U N T A I N  H I L L S ,  A R I Z O N A  85268 

SAMPLED B Y  SHB/GDS SUBMITTED BY SHB/GDS 

REQUESTED B Y :  R O G E R  T U L K  DATE RECEIVED 2-2-73 

t't4OCNIX. A R I Z O N A  
9 9 4 0  M'I.ST CLARtNDON 

( 6 0 2 )  2 7 2 . a 0 4 8  

SOURCE 
"D" 5 ' - 8 '  

MATERIAL  N A T  I V E  

L A B  NO. 3 -14-12 

LIQUID LIMIT 38 PLASTIC  LIMIT 24 

PLASTICITY INDEX 1 4  

SOIL CLASSIFICATION: AASHO 

UNIFIED 

OTt1ER 

F L A G S T A F F .  A R I Z O N A  
2 0 2 0  NORTI4 4TH STRtCT 

( 6 0 2 )  7 7 4 . 4 4 3 3  

SOURCE 
"E"  0-31 

MATERIAL  N A T  I V E  

LAB NO. 3-14-13 

LIQUID LIMIT PLASTIC LIMIT 

PLASTICITY INDEX NP 

SOIL CLASSIFICATION: AASHO 

UNIFIED-  

OTHER 

EL PASO,  TEXAS 
201 NOIITt i  CLARK ROAD 

( 8 1 5 )  7 7 2 . 3 0 0 8  

S I E V E  
S I Z E  

4" 

3" 

2" 

I-1/2- 

1- 

3 /4"  

1/2" 

3/o" 

114''  

# 4 

E 8 

# 10 

E 16 

E 30 

# 40 

x 50 

100 

u 200 

A N A L Y S I S  

PASSING 
( C U M U L )  

1 00 

8 4  

S I E V E  
S I Z E  

4" 

3" 

2" 

I-1/20 

1 I' 
314" 

1 / 2" 

3, 8" 

1 /4" 

u 4 

A' 8 

B 10 

X 16 

11 30 

u 40 

n 5 0  

hi 100 

E 200 

A L B U O I I C R O U E .  NE\V M E X I C O  
2501 CANDELARIA N . E .  

( 5 0 5 )  3 4 4 . 8 9 4 0  8 

M E C H A N I C A L  

% R E T A I N E D  
( I N D I V  1 

M E C H A N I C A L  

% R E T A I N E D  
( I N D I V . )  

A N A L Y S I S  

% P A S S I N G  
(CUMULI  

1 00 
97 
97 
8 6  
8 0  
7 3 
65 
6 0  
54 
50 
4 1 
39 
3 1 

13 

6 
4 1 



I , SERGENT, t-{AUSKINS & BECKWITH CONSULTING SOIL AND F O L J N ~ ~ O N  ENGINEERS 
MATERIALS TESTING ENGINEERS - 

ENGINEERING ANALYSIS PHYSICAL TESTING OUALITV CONTROL F I E L D  EXPLORATION 

REPORT OF SOlL TESTS 
D A T E  2-1 6-73 

PROJECT S T R U C T U R E  N O .  36 JOB NO. E 7 3 - l 4  

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  
12031 N O R T H  C O L O N E Y  D R I V E  

CLIENT T R  I c o  O F  A R I Z O N A ,  I N C .  ADDRESS F O U N T A I N  H I L L S ,  A R I Z O N A  85268 

SAMPLED B Y  SHB/C;DS SUBMITTED B Y  SHB/GDS 

R E Q U E S T E D  B Y :  R O G E R  T U L K  D A T E  RECEIVED 2-2-73 

P H O C N I X .  A R l 7 O N A  
3 9 4 0  \\"ST CLAIfL N D O N  

( 6 0 2 )  272.6fl4U 

I1 11 
SOURCE E 3 ' - 8 ' ,  

M A T E R I A L  NA T I V E  

L A B  NO. 3-14-14 

LIQUID LIMIT 34 PLASTIC LIMIT 26  

PLAST IC ITY  INDEX 8 

SOIL CLASSIF ICAT ION:  AASItO 

U N I F I E D  

OTHER 

F L A G S T A F F .  A R I Z O N A  
2 0 2 9  NORTH 4TI4 S T R E E T  

( 0 0 2 )  7 7 4 . 4 4 3 3  

SOURCE 
"F"  0-6  1 

MATERIAL  NA T I V E  

LAB NO. 3-1 4 -1 5 

LIQUID LIMIT PLASTIC LIMIT 

P L A S T I C I T Y  INDEX NP 

SOIL CLASSIFICATION:  AASt iO 

U N I F I E D  

O T H E R  

E L  P A S O .  T E X A S  
1.01 NORTH CL.AtfK ROAD 

( 0 1 5 )  772.30fJU 

A N A L Y S I S  

S P A S S I N G  
( C U M U  L )  

1 00 

69 

S I E V E  
S I Z E  

4" 

3" 

2" 

I-1/2" 

1" 

3 /4 "  

1 r 2- 

3 , ~ -  

1 /4"  

+ 4 

c 8 

E 10 

fi 16 

c. 30 

fi 40 

fi 50 

r 100 

k 200 

A L B U Q U E R Q L I E .  NEW M E X I C O  
2 5 0 1  CANLII LAltlA N.E.  

( 5 0 5 )  3 4 4 - 0 0 4 0  

9 

A N A L Y S I S  

7 P A S S I N G  
( C U M U L )  

100 
9 7 
8 9  
87 
8 0  
72 
66 
6 1 
5 4 
50 
4 0 
19 
?I? 

18 

I? 
10 

S I E V E  
S I Z E  

4" 

3" 

2- 

1-1/20 

1" 

3/4" 

1/2" 

3/ 8" 

1/4" 

tr 4 

8 

t: 10 

fi 16 

n 30 

# 40 

tr 50 

?I l o o  

# 200 

M E C H A N I C A L  

% R E T A I N E D  
( I N D I V . 1  

M E C H A N I C A L  

% R E T A I N E D  
( I N D I V . )  



, SERGENT, l{AUSKINS & BECKWl-rH ~ O N S ~ T I N G  S O I L  AN0 FOUNDATION ENGINEERS 
MATERIALS TESTING ENGINEERS 

.-- 

' L A '  ENGINEERING ANALYSIS PHYSICAL T E S T I N G  QUALITY CONTROL F I E L D  EXPLORATION 

REPORT OF SOlL TESTS 
D A T E  2-1 9-73 

PROJECT S T R U C T U R E  N O .  36 JOB NO. E73 -14  

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  
12031 N O R T H  C O L O N E Y  D R I V E  

CLIENT T R I C O  O F  A R I Z O N A ,  I N C .  ADDRESS F O U N T A  l  N H I  L L S ,  A R  I Z O N A  85268 

SAMPLED B Y  S~IH/GDS SUBMITTED B Y  s H B/G DS 

REQUESTED B Y :  R O G E R  T U L K  D A T E  RECEIVED 2-2-73 

/ MATERIAL  N A T  I V E  11 MATERIAL N A T  1 V E  I 
"G" 3 1-8 1 

SOURCE 

I LAB NO. 3 -14-18 11 LAB NO. 3 -14 -16  I 

YfF" 61-81 
SOURCE 

MECHANICAL ANALYSIS 

LIQUID LIMIT 34 PLASTIC LIMIT 25 

PLASTICITY INDEX 9 

SOIL CLASSIFICATION: AASHO 

UNIF IED 

I't1Or.NIX. A R I Z O N A  
9 Q 4 0  \\ 1.51 CI.AII1 NDON 

( G C 2 )  272 .6040  

MECHANICAL ANALY SlS 

LIQUID LIMIT 33 PLASTIC LIMIT 2 6  

PLASTICITY INDEX 7 

SOIL CLASSIFICATION: AASHO 

U N I F I E D  

OTHER 

F L A G S T A F F .  A R I Z O N A  
2 0 2 8  NOHT)I 4TH STIIC.CT 

( 6 0 2 )  7 7 4 . 4 4 3 3  

% PASSING 
I C U M U L I  

S I E V E  
Sl Z E  

OTHER 

EL PASO. TEXAS 
201 N O R l t l  CLAIIK ROAD 

(815) 772 .3000  

% PASSING 
( C U M U L I  

% R E T A I N E D  
I I N D I V . 1  

S I E V E  
S I Z E  

A L B U Q U E R Q U E ,  N E W  M E X I C O  
2501  CANDELARIA N.E. 

( 5 0 5 )  3 4 4 - 8 9 4 0  

10 

% R E T A I N E D  
I I N D I V . )  



SUMMARY OF MOISTURE DENSITY f'ZELATIONSI(IP TESTS 

1 MOISTCJRE-DENSITY RELATIONSII IP TEST METHOD D A T A  1 

10 12 14 16 18 20 

MOISTURE CONTENT - % DRY WEIGHT 

t------ -- 
A A S I i O  TP9-61 o r ~ d  A S l M  D 6 9 8 - 6 6 1  (Stondord P r o c t o r )  

CURVE 

A 

SOURCE 

N / \ T I V E  S O I  L - A  C? 3'-6' 

&$$ttE 
CWTENT 

7, DRY W T  

I 

MAXIFAUM DRY 
DFNSlTY 

LFPj,CU. FT. 

C O M P A C T I V E  E F F O R T  
F T .  LRS/CIJ.  F T .  

12 .375  

1 2 . 3 1 7  

1 2 . 3 7 5  

12 .317  

. . . - - -- - - 
A - 8 4  4 "  4 . 5 8 "  5 . 5  i n s .  
f l  .b 4 0 ' ' 5 . 5  L F i S .  --- 
C . 3  ' 4 4 "  2 5 5 . 5  L t l S .  

A 

D - 3 1  4 6,' 4 . 5 8 "  (1.3 L C45. 

A A S H O  T180-61  orid A S T M  1557-66T ( M o d i f i e d  Proc to r )  

F A L L  F T . L ~ s / C U .  FT .  

10.0 L . t ) S .  1.3" 6 6 . 2 5 0  

35.986 

- 3 ' 4  4 "  1 0 . 0  L [ a s .  10"  50 .250  
" ---. 

0 -  3 4 . 5 8 ' '  an 1 0 . 0  L. 0 5 .  I a -  J S . P O ~  

t l E I G t i T  O F  
F A L L  

12"  - 
12"  

12"  

It" 

TEST 
DESIGNATION 

15.5 
'i\ 

15tS!:O-r 111.5 

TEST L A  El 
N 0. 

A 3-14 -8  





SUMMARY OF MOISTURE DENSITY RELATIONSFIIP TESTS 

s I I< I I C T  L I R E  NO . 36 
PROJECT- F - O L J F U A I  / J  I I  I L L S ,  /\I: 1 7 0 N A  JOB )lo.- E73-14 

MOISTURE CONTENT - % DRY WEIGIiT 

______._____.-_.._______I.--- 

IT /IIOISTLJRE-DENSITY RELATIONSHIP TEST METHOD D A T A  
A A C t l O  TO'P.61 and A S T M  D 6 9 9 - 6 6 T  (Standard Proctor )  

I 

- ITTI SERGCNT, 14AllSKINS Fu BCCKWITH 

L A B  
NO. 

3-14-11 

TEST 

A 

C 

TEST 
DESIGNATION 

'-AS I M 
- 1557-70T 

h!AXIMUM DRY 
DENSITY 

L&,CU. FT. 

139.1 

2 5 . 4  

:gE$$5 
CCI~TFI~T 
*. DRY W T  

7.9 

4.3  

I 

CURVE 

D 

S O U R C E  

- 

N A T I V E  S O I L - 0  @ 0-5' 

W I T H  ROC/( C O R R E C T I O N  - 



SUlAMARY OF h4OiSTURE IIEldSITY RELATIOP\ISi-IIP TESTS 

S T R U C T U R E  No.  36 
PROJECT ~ O U I J I A  I I J  1 1 1  I I -- :,, /*,P I ~ ( I N A  - JOBNO. E73-14 

I _ _ - . _ _ - . - _ _ . _ _ _ - _ _ . _ _ _ I _ _  - 
MOISTURE-DENSITY RELATIONSt4IP TEST METHOD DATA __ _ .- _ - . . . --- - 

A A S t 1 0  TOP-61 and ASTh4 I) 6PFI-66T (Storrdord I ' r n c t o r )  --- 
COMPACTIVE E T F O f I T  

F T. Lns'cu. F T .  

1 2 . 3 1 5  

1 2 . 3 1 7  -- 
1 2 "  1 2 . 3 7 5  

5 6  12"  1 2 . 3 1 7  

A A S t i O  T lDO-bl  and ASTL1 1 5 5 7 - 6 6 T  ( M o d ~ f i s d  Prortor) 

MOISTURE CONTENT - % DRY WEIGHT 

I_-_- ._ __ _ I_--- 

MtTHoD UTFHIAL D y * h ~ . ~ c ~ L @  ~ 0 . 0 ~  DLOWS r , c ~  tlaMMErr HEIGHT O F  COMPACTIVE C F F O R T  
F T .  L O S ' C U .  F T .  - 

-..~ - 5 0 . 2 9 0  

- - . - ..-A 
1 0 . 0  L I I S .  

---+ 
I O O ,  ~ s . q o a  

.1 . '4  4 58"  
-. --- ---- -. 1 0 . 0  L E I I .  - 1 8 "  5 , 1 . 2 J O  

. 3 i  4 6'  ' 4 . 5 0 "  36 1 0 . 0  L LIT.. 1 6 "  5 J . Q R O  -- - -..- 

1 
'7 SERGENT, IiAUSI(INS R DECKWITH 

-/xJ COUILILVI*Y .OIL L M U  - r0~~*0111~1* ansir*.,.. 
.t.L>.*l" . . L A Y  .,.,. . .I V l . 0  

I 1 4 

L A B  
N O .  

3-14-13 

L 

TEST 
METHOD 

A 

c 

CURVE 

G 

MAXIMUM DRY 
DENSTY 

TEST 
S O U R C E  CCNTENT 

"'. DRY ,&,T L&,,C". FT, DESlGNAT'ON 

AS'TM 
N A T I V E  S O I L - [  @ 0 -3 '  9 . 2  131 .0 -57-70~ 

- \d lT t l  ROC).: C O R R E C T I O N  4 .6 140.0 



SUMMARY O F  MOISTURE DENSITY RELATIONSHIP TESTS 

S ' T R U C T U R E  N O .  36 
PROJECT F O U N T A  I 1 1  t l l  LLS, A i i  I , ' O N A  JOB NO. E73- 1 4 

12 14 16 18 

MOISTURE C O N T E N T  - % DRY WEIGHT 

-61 SERGEIJT, HAUSKINS E; BECKWITH 
L ~ - u b ~ l ~ t ~ ~  S O ~ L  AN" rot ,rrr>rr~o* L N L ~ M ~ * * S  - r 1 1 o b h l x .  , L A u 3 l l t r .  L L . L I U V L I Q U I  * C L  e4.O 

I 
15 

r 

MOISI' IJRE-DENSITY REL.ATIONSt-IIP TEST METHOD DATA 
-- 

AASI IO T99-61  aorl AS1.M D 69R-661 ( S ? u r , d o r J  f'roctor) 

TEST 
DESIGNATION 

ASTM 
1557-70-r 

MMAMUM DRY 
DENSlTY 

LffidCU. FT. 

110.8 

OF 
F A L L  

A - - 12" 

C - 3 ' 4  4 "  ___ 5.5 L 115. 12" 

D 12" 

fd\y:jyE 
C M T F H T  

9. D R Y W T  

16.0 

CURVE 

B 

L 

COMPACTIVE C F T O R T  
F T .  Li lS'CU. F T .  

12.375 

12.317 

1 2 . 3 7 5  

1 2 . 3 1 7  

TEST 
METHOD 

A 

S O U R C E  

N A T I V E  S O I L - G @  3'-8' 

L A B  
N O .  

3-14-18 

- 

- 
AAStiO T180-61  and ASTM 1557-66T (Modified Proctor) 

-- 

F A L L  

1 8 "  

ID" 

C - 3 ' 4  . 
0 . 3 1  4 4 . 5 8 "  18" 

COh4PACTIVE E F F O R T  
F T .  LDS'CU. F T .  

00.230 

33.986 

5 0 . 2 5 0  

5 5 . 9 8 6  



SUI!,AiAI?Y OF MOISTURE B)E).(SITY RELATIOI.ISliIP TESTS 

, ' ; - i - n u c . r c ~ n ~  N o .  36 
PROJECT I-OIJNTA I N 11 I L L . S ,  A17 I Z O N A  JOB NO. 1-73-1 4 

_ _ _ _ _ _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _  

MOIS1-IJRE-DENSITY KELATIONSti IP TEST METHOD D A T A  
-- -~ 

A A S F l O  1 9 9 - 6 1  and A S 1  M D 69R-66T (Standard Proctor)  

HEIGHT O F  COMI 'ACTIVE E F F O R T  
F A L L  F T .  LCIS'CU. F T .  

1 2 "  -- 1 2 . 3 7 5  

1 2 "  1 2 . 3 1 7  

C . 3 ' 4  12" 1 2 . 3 7 5  

- 3 ' 4  1 2 . 3 1 7  

MOISTURE CONTENT - R DRY WEIGHT 

A A S I I O  1'180-61 and ASTh4 1557-067 ( M o d ~ f ~ o d  proctor )  

.- 

L A B  
NO.  

3-14-19 

I 

TEST 

A 

C 

MAYIMIJM DRY 
DCNYTY 

~e.s,cu. FT. 

126.5 

1 3 8 . 0  

f F  
CWTLNT 
a unu w ~ .  

9.7 

. I  

CURVE 

- r 

TEST 
DsIGNATIcx 

ASTM 
1557-701 

SOURCE 

- 

N n i  l v r  S O I L  - ti. 0-8' 

\ . , ' ~ ~ t i  R O C K  C O R R r C T I O N  



SUMIJARY OF MOISTURE DENSITY REL/rTIOI4StJIP TESTS 

S ~ n ~ r c i o r ? r :  N o .  36 
PROJECT F o u t ~ r "  N I l l  L L S ,  A n 1  I O N A  E 7 3 - 1 4  JOB NO. 

I 
- 

I4OISTURC-DENSITY RELATIONSHlf3 TEST METHOD DATA 
- - -. - - --- -- -- -- - -. - - - - - 

A A F H O  799-61 onrl A S T M  D 698-661 1Stondord Proctor )  

MOISTURE CONTENT - % DRY WEIGHT 

I 
O F  COMI'ACTIVE E F F O R T  

F A L L  -- F T .  LLlS'CU. F T .  

1 2 "  1 7 . 3 7 5  

4 . 5 8 "  1 2 "  1 2 . 3 1 7  

- 3 )  4 4 "  4 . 5 8 ' '  5 . 3  L E I S .  -- 1 2 ' .  - 1 2 . 3 7 5  

- 3 /  4 6" 4 . 5 8 "  - 5 . 3  LCl5.  1 2 "  1 2 . 9 1 7  . 

, 
CURVE 

r 

.- 

S O U R C E  

- 

L A B  
N O .  

F 
N A T I V E  S O I L  
C,U LL~"LoMS_P I I I \ ' A \ '  

. _ ! ~ _ b l l i ~ - f h l i ~ ~ c ~ l o ~  

- 

- 5.9 - .134*.) c- - c 



lF~l SERGENT, HAUSKINS & BECKWITH c o N s o L T 1 ~ G  s o l L  A N D  F o u N o A T l o .  E N G I N E E R .  

-c .bl W'B 11 A P P L l E D  5 0 1 L  M E C H A N I C S  E N G I N E E R I N G  G E O L O G Y  M A T E R I A L S  E N G I N E E R I N G  

'W' 
8 .  DWAINE SERGENT, P.E. 

DALE V .  BEDENKOP. P .E .  

JOHN 8 ,  HAUSKIPIS. P.E. 

ROBERT D. BOOTH. P.E. 

OEORGE H. BCCKWITH. P.E.  

BRUCE J. LEISER. P.E. 

JOB No.  E73-14 

S U B M I T T E D  H E R E W I T H  A R E  T H E  R E S U L T S  O F  S I E V E  A N A L Y S I S  A N D  

P L A S T I C I T Y  I N D E X  T E S T S  P E R F O R M E D  A T  Y O U R  R E Q U E S T  F O R  T H E  

A B O V E  R E F E R E N C E D  P R O J E C T .  

S H O U L D  A N Y  Q U C S T I O N S  A R I S E  C O N C E R N I N G  T H E S E  T E S T S ,  P L E A S E  

D O  N O T  H E S I T A T E  T O  C A L L .  

REPLY TO: 3940  W. CLAFIIZNDON, Pt-IOENIX, ARIZONA 85019 

P l t O C N l X  F L A G S T A F F  C L  P A 6 0  A L D U O U C R O U E  

( 0 0 2 )  7 7 1 . 6 n 4 q  ~ n n ?  774 4 ~ 7 1  (0151 772-3000 ( 5 0 5 )  344 D S A O  1 



1 SERGENT, HAUSKINS & BECKWII'H C O N S U U I U G  SOIL AN0 FOUNOATWN ENGINEERS 

MATERIALS TESTING ENGINEERS 

ENGlNLERlNt ANALYSIS PHYSICAL TESTING OUALITY CONTROL F I E L D  EXPLORATION 

REPORT OF SOlL TESTS 
D A T E  2-2-73 

PROJECT S T R U C T U R E  NO.  36 JOB NO. E73-14 

LOCATION F O U N T A I N  H I  L L S ,  A N  I Z O N A  

12301 N O R T H  C O L O N E Y  D R I V E  
CLIENT T R I C O  O F  A R I  Z O N A ,  I N C .  ADDRESS F O U N T A  I N H I  L L S ,  A R  l Z O N A  85268 

SAMPLED B Y  SHB/GDS SUBMITTED B Y  SHB/GDS 

R E Q U E S T E D  B Y :  R O G E R  T U L K  D A T E  RECEIVED 1-24-73 

I M A T E R I A L  N A T I V E  / /  M A T E R I A L  N A T I V E  I 
I LAB NO. 3-1 4-1 11 LAB NO. 3- 1 4-2 I 

I L I Q U I D  L I M I T  P L A S T I C  L I M I T  11 L I Q U I D  L I M I T  P L A S T I C  L I M I T  1 
PLAST IC ITY  INDEX -- NP P L A S T I C I T Y  INDEX NP 

MECHANICAL ANALYSIS 

[ SOIL CLASSIF ICAT ION:  AASHO (1 SOIL  CLASSIFICATION:  AASHO I 

MECHANICAL ANALYSIS 

S I E V E  
S I Z E  

4" 

F L A G S T A F F .  A R I Z O N A  
7 0 2 0  NOIZTII 4111 STREET 

( 8 0 2 )  774 .4439  

S I E V E  
Sl Z E 

4" 

q0 P A S S I N G  
( C U M U L I  

% R E T A I N E D  
( I N D I V . )  

U N I F I E D  

~ o t s r u n c  5.67.; 
OTHER 

E L  P A S O .  T E X A S  
201 NOIXTII t l .A lX t i  R O A D  

( e l 5 )  772.3008 

96 P A S S I N G  
( C U M U L I  

% R E T A I N E D  
( I N D I V . )  S P E C S .  

U N I F I E D  

O T H E R  M O I S T U R E  5.6$ 

A L D U Q U E R O U E .  N E W  M E X I C O  
2501 C A N F I E L A R I A  N E .  

( 5 0 3 )  344 .9940  2 

S P E C S .  



I SERGENT, HAUSKlNS & BECKWI-rH CONSULTING SOIL AN0 FOUNDATION ENGINEERS 
M A T E R I A L S  TESTING ENGINEERS 

ENt lNEERlNG ANALYSIS PHYSICAL TESTING QUALITY CONTROL F I E L O  EXPLORATION 

REPORT OF SOIL TESTS 
D A T E  2-2-73 

PROJECT S T R U C T U R E  NO.  36 JOB NO. E73-14 

LOCATION F O U N T A  I N HI  L L S ,  A R  I Z O N A  

12301 N O R T H  C O L O N E Y  D R I V E  
C L I E N T  TR I C O  O F  A R I  Z O N A ,  I N C .  FOLJNTA l N 1-11 L L S ,  A R  l Z O N A  85268 

SAMPLED B Y  SHB/GDS. SUBMITTED B Y  s HD/GDS 

R E Q U E S T E D  B Y :  R O G E R  T U L K  D A T E  RECEIVED 1-24-73 

M A T E R I A L  N A T I V E  

L A B  NO. 3-1 4-3 
MECHANICAL ANALYSIS 

SOURCE BO R R O W  AR  E A No . 4  0-2 '0" 

MATERIAL  N A T ~ V E  

L A B  NO. 3-1 4-4 
MECHANICAL ANALYSIS 

L IQUID  LIh4IT 22 P L A S T I C  L I M I T  I8 
P L A S T I C I T Y  INDEX 4 

L I Q U I D  L I M I T  22 P L A S T I C  L I M I T  19 

P L A S T I C I T Y  INDEX___- 

S l E V E  
S l  Z E 

4" 

( SOiL CLASSIFICATION:  AASHO SOIL CLASSIFICATION:  AASt iO I 

9, P A S S I N G  

I C U M U L )  

- - 

% R E T A I N E D  
( I N D I V . )  

U N I F I E D  U N I F I E D -  

OTHER M M O I S T U ~ : C  7.7% OTI-(ER M O I S T U R E  5.3s I 

F L A G S T A F F .  A R I Z O N A  
2020  N O f l l l l  4TH STREET 

( 6 0 2 1  774 .4433  

S P E C S .  

E L  P A S O .  T E X A S  
201 NORTH C L A N K  HOAD 

( 0 1 5 )  772.30UU 

A L B U Q U E R Q U E .  NEW M E X I C O  
2501 CANOELARIA N.E.  

( 5 0 5 1  344 .0840  

3 

S I E V E  
S I Z E  

4" 

O R E T A I N E D  
( I N D I V . )  

7' P A S S I N G  
( C U M U L I  S P E C S .  



I , SERGENT, HAUSKINS & BECKWITH CONSULTING SOIL AN0 F O U ~ l l O U  ENGINEERS 

MATERIALS TESTING ENGINEERS 

ENGINEERING ANALYSIS PWYSICAL TESTING OUALITY CONTROL FIELD EXPLORATION 

REPORT OF SOlL TESTS 
D A T E  2-2-73 

PROJECT S T R U C T U R E  NO.  36 JOB NO. E73- 1 4 

LOCATION F O U N T A  I N H I  L L S ,  A R  I Z O N A  

12301 NOIITI-I C O L O N E Y  DR I V E  

TK I C O  O F  A R  I Z O N A ,  I N C .  ADDRESS F O U N T A  l N H I  L L S ,  A R  l Z O N A  85268 

SAMPLED B Y  SHB/GDS SUBMITTED B Y  SHB/GDS 

REQUESTED B Y :  R O G E R  T U L K  D A T E  RECEIVED 1-24-73 

s ~ " R ~ ~  B O R R O W  A R E A  No.4  2 ' 0 ' ~ - 4 ' 0 ~ ~  S O ~ R C E  B O R R O W  A R E A  N0.5 0 - 3 ' 0 "  

I SOIL CLASSIFICATION:  AASHO 11 SOIL  CLASSIFICATION:  AASHO I 

M A T E R I A L  N A T  I V E  

L A B  NO. 3-1 4-5 

L IQUID  L I M I T  P L A S T I C  L I M I T  

PLAST IC ITY  INDEX-  NP 

I U N I F I E D  11 U N I F I E D  I 

MATERIAL  N A T I  V E  

LAB NO. 3-1 4-6 

L I Q U I D  L I M I T  23 P L A S T I C  L l M l T  1 9 

P L A S T I C I T Y  INDEX 4 

P I I O C N I X .  A R I Z O N A  
Y D 4 O  \ \ L S T  CLAHFNDON 

(602) 272.01140 

S P E C S .  

100  

60- 1 00 

15-35 

F L A G S T A F F ,  A R I Z O N A  
2029 NOIITtI dTl1 S T R E E T  

(GO?) 774.4453 

S P E C S .  

1 00 

- 

15-35 

ANALYSIS 

4, P A S S I N G  

( C U M U L I  

100 

9 1 

42 

S I E V E  
S l  Z E 

4" 

3" 

2" 

1-1/2" 

1" 

3 / 4 "  

1/2" 

3/8" 

1/4" 

c 4 

# B 

10 

# 16 

R 30 

# 40 

(1 50 

X 100 

R 200 

E L  P A S O .  T C X A S  
201 NOR1 11 CI .A I {K  ROAD 

( 0 1 5 )  772.3000 

ANALYSIS 

"b P A S S I N G  
( C U M U L I  

100  

76 

1 7  , 

S I E V E  
S I Z E  

4" 

3" 

2" 

1-1/2" 

1" 

3/4" 

1 / 2" 

3/8" 

1/4" 

# 4 

U 8 

n 10 

8 16 

# 30 

# 40 

# 50 

# 100 - 
8 200 

MECHANICAL 

% R E T A I N E D  
l l ~ D l V  

A L B U Q U E R Q U E .  N E W  M E X I C O  
2501 CANDEL.ARIA N.E .  

1505)  344-9940  

4 

MECHANICAL 

% R E T A I N E D  
( I N D I V . )  



I I SERGENT, HAUSKlNS & BECKWITH CONSULTING S O I L  AND FOUNOATION ENGINEERS 

MATERIALS TESTING ENGINEERS 

ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL F I E L D  EXPLORATION 

REPORT O F  SOlL TESTS 
D A T E  2-2-73 

PROJECT S T R U C T U R E  NO.  36 JOB NO. E73- 1 4 

LOCATION F O U N T A  I N H I  L L S ,  A R  I Z O N A  
12301 N O R T H  C O L O N E Y  D R I V E  

CLIENT T R I C O  O F  A R I Z O N A ,  I N C .  ADDRESS F O U N T A  l N H I  L L S ,  A R  l Z O N A  85268 

SAMPLED B Y  SHB/GDS SUBMITTED B Y  SHB/GDS 

REQUESTED B Y :  R O G E R  T U L K  D A T E  RECEIVED 1-24-73 

/ /  SOURCE 

E L  PASO.  T E X A S  
2 0 1  N O R T I I  CLAIII \  I?OAD 

( 0 1 5 1  7 7 2 . 3 0 0 0  

L IQUID  L IMIT-  P L A S T I C  L I M I T  

PLAST IC ITY  INDEX -----Np 

SOIL CLASSIFICATION:  AASt iO 

U N I F I E D  

OTHER MO I S T U ~ [ :  2 .-0; 

A L B U Q I J L R Q L I E .  NLIW M E X I C O  
2 3 0 1  C A N D L . L A H I A , N . E .  

( 5 0 5 )  3 4 4 . 9 8 4 0  

5 

L I Q U I D  L IM IT  P L A S T I C  L I M I T  

P L A S T I C I T Y  INDEX 

SOIL  CLASSIFICATION:  AASHO 

U N I F I E D  

O T H E R  



TESTS 

ON 

CONCRETE CYLINDERS 



For: S c r g e n t  , H a l ~ s k i n s  L Beckwith 
3940 West C l a r e n d o n  
P h o e n i x ,  A r i z o n a  85019 

A p r i l  2 7 ,  1973 
Date:  !'tpri.l ' 1 ,  19. 3 

Received. s-7-73 Project: 
S L u . c ~ i ~ e  No. 3b  

Submitted by: y s I , i , , d l e  Address o f  Project: - - -  - 
Co~t rac to r :  r) ~ ; ~ i , , ~ l  le 
-. .-- Source o f  Sample: O u t l e t  P i n  I ~ P  Walls 

Arch . /E r~~ r , :  -, . . c c ~ )  Mix:  3 0 0 , ~  :; 

Concrete Co.: u i i i o n  izock Admix: 10 ucal. c h n .  

Truck No.: 4 4 ; ~  5 Batch Size: 

-- 
T~cke t  No.: ~ 2 - 1 7 5 3 8  Water Added: - - - 

Time in blixer: - - - Time Sampled: --- 

REPORT O F  CONCRETE CYLINDER TESTS 

L o b  t i o .  

( i431 

I d e m ! .  N o  

Set- $23 

0 /t 'j 2 1 S c > t  2 3  

0 !I '1 'j 

Slump I In I 

4 

Respectfully submitted, 

A T L  T E S T I N G  L A B O R A T O R I E S  

4 

D o t e  M o d e  

3-30-73 

3-20-73 

D o t e  T e s t e d  

4 - 6 - 7 3  

4-27-73 

A g e  ( D a y s )  

7 99 
$7 

2 ,. 2 H 
6, 

I I ' 

3530 

d i s c a r d e d  

I b s . ; s q .  ~ n .  

20:39 

7 





. Y l f ~ / t *  OJ /fr l : t) t lo 
T)Et'AK I M E N ' I  01; W A  I [:I< l<ISSOIJt<C'!:S 

f ) i ~ ~ l . ~ i O t l  [d' sfg>r.l* u j '  l ~ ( l t t l . \  

LICENSE OF APPRO VAL 
1 

Pursuant t o  Clluprer 3, Ti l ie 45- lt 'urer.~. 01' rlrr / Ir izotro f-!evi.~t,tl Srur i r r~s,  rile I) INEC'7'OH, I)rparrtnrtrr oj W'urer 

FOUNTAIN tf1LI.S FTLS # 3 6  0 7 . 3 8  ........................ Hc*.sources aur l~or iz rs  rlre use o/: ....................................................... 1)attr otl(1 Kt,.rt*r~~oir, Al ) l ) l i l  uriotr Nilt?rher 

4 3N 6 E  Locared in .Se,c.. ..................... Tp. ..................... t i .  .................... , G. Ji .T. li. H. & ,W. .... !!.%!!&c!?~" ..... (.OII~II, I-,  S I ~ I Y  o j ' / l r i zonu  ro 

i t~ rpot ind  \trater in  ( ~ ( ~ ( ~ o r ( l u t ~ ( ~ r  wi111 u t ~ d  .frihjts(,r l o  1 i1~~ fo110~1~1 t1~  re,rttrs at ld e~otr~l i r iot r .~;  

Xhe dloud idntem Xhhough t h e  ot~t.e.e;t conduLt 1. .  12)  Tlte. o ~ n m  dh& t ake  heccnunab.ee acfiunr, ......................................................................................................... ..................................................................................................... 

......................................... kawahd fietnovae 06 ,the d e l S i c i c n c i ~  phaevtt: ak $he dam i n  ..................- a aXmely ...........  man^.^ , ................................................................................................................................. 

i.c..s~rt~cl / ) , I ,  rlrr S r a ~ e  of Arizonu relative l o  ~ u i c l  clar~l otrd reservoir. 

N ' i r n ~ s ~  r t r , ~ ~  hont l  and seul of [he /I r izona L)epurrnterrr 

WESLEY E .  STElNER 
V I  I K C 7  01: 



State of Arizona 
OFFICE OF THE STATE WATER ENGINEER 

Supervision of Safety of Dams 

License of Approval 
Pursuant t o  Chapter 3, T i t l e  45 (Waters ) ,  of t h e  Arizona Revised Statutes, t h e  S T A T E  W A T E R  E N G I N E E R  has found that 

FOUNTAIN HILLS DAM #36 . . t h e  .............................................................................. D a m  and Reservoir, State Applrcatron N u m b e r  ....... 7-38 .................... located in 

........................ ..... Sec. I I  ........, Tp. . . 3 L  ........, R . ~ E  ......, G. si S.  R. B & M, k l ~ i c ~ ? ~ . a  County,  State of Arizona, are safe t o  impound 

water; and t h e  zcse of said d a m  and reservoir t o  impound water in accordance wi th  and subject t o  t h e  following terms and conditions is hereby 

a~dthorized: .. Use .. shall .. be ...on. 1~ . . .a .~  ... a*..$ .L.~o.~...rettar.d~n.~...~t.r.uctu.r.eJ...I,.i.m ~.te.d...to...tem~o.ra.r~...st.or.a~e................ 

during--~-eriods.-of ~ . f lo~~ .~ .~d~~~or~~suuch~~~ad~d i . t~~ . ( Ina1~~- t t~meeeeaa~~~~mma~YYYb~.E! .E ! .E !~ .$~~u~~ .$e .d~~~~ .ooo~ .C:om~P1eeteeL .~YYYYYYYYYYYYYYYYYY ............. 

evacuate the flood waters through the outlet conduit .................... ............................................................................. ............................................................................................................................ 

T h i s  license o f  approual sapersedes every previous consent for use issued by t h e  State 

of Arizona relatizle t o  said d a m  and reservoir. 

Wi tness  m y  hand and t h e  seal of t h e  Arizona 

W a t e r  Commission of t h e  State o f  Arizona this 

.......... December .... 113th-. day o f  .. ........................, 19-71? 

y Chief ,  Sivpervision of Safety o f  Dams  





VOLUME I1 

COMPUTER CALCULATIONS 

FOR 

HYDROLOGY & HYDRAULIC 



HYDROLOGY P110GRAM FOR IRM 1130 - DATED J U L Y *  1971 
- - -  - -  - - 

n FOUNTAIN H I L L S  STHUCTUlff NUMBER 36 
THE NUMUCH OF I'OINTS OESCRIBING HYDHOGRAPIiS I S  300 

-- -- - -- - -- - - - - - . . - . -- -- - - --- -?3-2Q -ROUTING*-- -- --- 
o ~ E f f n r i 0 ~  L I S T  

--- - 
EXECUTIVE CUNlROL CARD 

- -- FOUNTAIN H I L L S  STRUCTURE NUNAER 36 

C TABLE VELOCITY INCREMENT = 0.200 
- 

8 O.OOOO O.OZOO- - -- 0.1800 - 
8 0.3700 0.4100 0.4500 

- 8  . _ - - - - - . 0.5400 _ 0.5700 0.5900 
8 0.6500 0.6600 0.6700 
8 0.7100 0.7200 0.7300 
8 "-%?ho 0-- 0.7700 -- 0.7700 
8 0.7900 0.8000 0.8100 
8 0.8200 0.8300 0.8300 
8 -- - -0.8400 - 0.8500 0.8500 
8 0.8600 0.8600 0.8700 
8 0.8800 0.8800 0.8800 

i 
8 0 .8yOL-.. 0.8900 -- 0..8900 
8 0.9000 0.9000 0.9000 

8 , -- 
. ~ 

8 
9 ENDTBL 

- - - - 
CROSS SECTION NO. 1 DRAINAGE AREA = 1.00 

ELEVATIOhl DISCHARGE ._ END AREA 
8 

-. --- 
2400.000Y 0.1000 0.0000 

8 2402.0004 674,0001 60.0000 
8 240~.0004~42~8..0009 2-00.0000 
8 2408.0004 17918.0039 516.0001 
9 ENDTBL 

-- - ---- . . - --- 
CROSS SECTION NO. 2 DRAINAGE AREA = 1.00- 

- 

E s V & I I O N  DISC.HA-RGE EN0 AREA 
8 2400.0004 0.1000 0.0000 
8 2402.0004 674.0001 60.0000 

C CROSS SECTION NO. 3 DRAINAGE AREA = 1.00 

1 ELEVATION DISCHARGE END AREA 
e 240o.0004 0.10oo o.oooo 
8 . 2402.0004--- - 674.0001 __-  6 ~ - ~ ~ ~ ~  _ 
8 2404.0004 4278.0009 200.0000 
8 2408.0004 17918.0039 516,0001 
9 ENDTBL 

CROSS SECTION NO. 4 DRAINAGE AREA = 1.00 
-- -- 

ELEvATIobT 
- -  - 

END AREA 
8 2125.0004 0.3000 0,0000 
8 2 ~ . 0 ~ 0 4 1 7 2 ~ 0 0 0 0  30.0000 
8 2129.0004 1253.0002 130.0000 
8 2123.0004 9256.0019 638.0001 

S - S N D I B  L- - - --- . - - - - - -- - -- -- - -- . . - - - 

CROSS SECTION NO. 5 DRAINAGE AREA = 1.00 
- --- 

ELEVATION DISCHARGE END AREA 
8 1858.0002 0.0000 0.0000 - ---a - 1860.0002 172.0000 30.0000 - - - - - - - - - . . . - - - ..- .- - - - 
8 

- - .  
1862.0002 1253.0002 130.0000 

8 1866.0002 9256.0019 638.0001 

STRUCTURE NO. 36 



I: DIMENSIONLESS HYDROGRAI'H - DELTA T = 0.02 

-.-a _ - - _ -  0.0170 0.0150 0.0130 0.0110 0*0090  --- _ -  -- _ _ -  - - - 
8 0.0070 0.0050 0.0030 0.0020 0.0010 
8 0.0000 0.0000 0.0000 0.0000 0.0000 

s E N 4 T R L -  --------a -- 
RAINFALL TABLE NO. 1 TINE INCREPENT = 0.50 

-- - - -- - - -- - -- .- . - - - - -- - -- -- -_ - - -- -- 
8 0.0006 - 0.0050 0.0110 0.0160 0.0220 
8 0.0300 0.0350 0.0410 0.0480 0.0560 
8 . - o,o_h 3-K-..-- 0.0/10 0.0800 0_0.90 O0,O98Op 
8 0.1090 0.1200 0.1330 0.1470 0.1630 
8 0.1810 0.2040 0.2350 0.2830 0.6630 

0,7350 - 0,7720 : --- 0.7990 0.8200 0.8380 - - 
8 0.8540 0.8680 0,8800 0.8910 0.9020 
8 0.9120 0.9210 0.9290 0.9370 0.9450 
8 0.9520 0.9590 -. 0.9650 0.3-720 OL9780_ -- 
8 0.9A40 0.9890 0.9950 1.0000 1.0000 
9 ENDTBL 

- - - - - - - - . - -- -- -- 
RAINFALL TABLE NO. 2 TIME INCUEPENT = 0.02-- 



STANDARD CONTROI. INSTIIUCTIONS 
- - -  - -- - - -  - 

HYDfIOGRAPtiS OUTPUT OPTIONS 
I? SUflRTN XSECTN S'IRCT IN1 IN2 OUT DATA NO. 1 DATA NO. 2 DATA NO. 3 PK H E V PH SN 

1 0 RUNOFF 0 -- 0 _.-_ 6 0.700 -- _ 9 0 * 0 0 0  - _ _ - _  00300 - 1  0 _ 0 0--0. _1-- -- "- 
RUNOFF 2 0 0 0 5 0.500 90.000 0.220 1 0 0 0 0 0 
ADDlfYD 3 0 5 6 7 0.000 0.000 0.000 1 0 0 1 0 1 

-- - REACH - -  . 4 _ _  0 7 0 5 6500.000 0,000 0,000 0 0 0 0 0 0 - -  
RUNOFF 4 0 0 0 6  0.740 90.000 0.400 1 0 0 0 0 0 

REACtl -- 5 O 7 0 5---10700.Ofl1 - -- h . "Oo  - ::@: -!--:-; - ; - L O  ---- -- - 
RUNOFF 5 0 0 0 6  0.900 90.000 0 0 
ADDHYO 5 0 5 6 7 0.000 0.000 0.000 1 0 0 1 0 1 
RESVoR - - . -9- 36-. -7  *-O . 6 1854.650 _ O.OOO_ _ 0 , 0 0 0 1 _ 1 1 1 0 - 1 - - - - - - - -  - --- 
ENDATA 

END OF L I S T I N G  -- 

E X E C L L Z f V E  CONTROL c ARD- - -OPERATION_-INCREMI d Q I l y _ . T I f l E . _ I N C R E N E N Z =  4 t l L -  

EXECUTIVE CONTROL CARD OPERATION COMPUTo FROM XSECTN/STRUCT 1/ 0 TO XSECTN/STRUCT , 0 / - 3 6  
fl STARTING TIME= 0.00 R A I N  DEPTH= 3.20 R A I N  DURATION= 6.00 R A I N  TABLE NO.= 2 S O I L  CONDITION= 2 

ALTERNATE NO,= 1 STORM NO,= 1 

S U B R N T I N E  PUNOFF- .__ CROSS _SECTI_ON 1 - -- -- 
INPUT HYDROGRAPH; 0 OUTPUT HYDROGRAPH' 6 
AREA= 0.70 I N P U T  RUNOFF CURVE= 90.0 T IWE OF CONCENTRATION= 0.30 
CONPUTEO CURVE NO. = 9 0 0 0  

PEAK T INES PEAK DISCHARGES PEAK ELEVATIONS 
- 2 ~ 5 2  _______._--- 725.671 _ . . - _ - - - - . I R U N O F F I -  

4.47 152.659 (RUNOFF) 
5.97 106,339 1 RUNOFF 

- -- 
- TOTAL WATER, I N  INCHES ON DRAINAGE AREA= 2.1734 CFS-HRS= 981.86 ACRE-FT= 8 1  - 1 4  

-- - -- - - -- - -- -- -- - --- -- 
SUEIROUTINE RUNOFF CROSS S E C ~ ~ O N  2 

INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH- 5 
-AREA= 0.50 INPUT RUNOE-F CURVE= 9 0 ~ 0  T I M E - O E ~ & N C ~ N T ~ T ~ N L D ~ ~ ~ ~ - .  

i COMPUTED CIIHVE NO. = 90.0 

+ * * * * * * * * * * * * * * * * * * * - W A R N I N G  M A I N  T I N E  INCREMENT CHECK .................... _ -  - - -_ - -  -- _ _. . . -- * - - -- _ _ - _ 

PEAK T I N E S  PEAK DISCHARGES PEAK ELEVATIONS 
2 - * 3 1  558.327 f RUNOFFJ - --- 

2.50 549.077 I RUNOFF ) 
3.87 126.687 I RIINOFF 1 

-4.38 ---- 123.799 . - --- (RUNOFF I -__- - - - -- - - -- -. -- - - - A - -- 
5.17 80.681 I RUNOFF - - - 
5.94 80.577 I RLINOFF I 

-- - -- - -- -- 
T I N E  HYDROGRAPH. TZERO- 1.04 DELTA T= 0.15 DRAINAGE AREA= 0.50 
1.04 DISCHG 0.00 5.94 15.06 29.08 38.01 72.35 9'4.82 121.48 518.44 490.30 

- 2.55 DISCHG - 541.53 367.81 243.91 174.5'4 156.09 153.46 141.48 117.91 112.92 125.9'4 
4 - 0 5  DISCHG 97.25 82.80 112.54 102.73 04.50 80.53 79.63 79.65 79.80 72.35 
5.55 DISCHG 57.89 56.16 71.86 78.31 45.07 10.41 2.11 0.27 0.00 

SURROUTINE ADDHYD CROSS SECTION 3 
.. - . - - - . INPUT HYflROGHAPHS= 506 OUTPUT HYDROGRAPH= 7 - -- - 



PEAK TIMVS PEAK DISCHARGES PEAK ELEVATIONS 
- --- - _  _ _ _  2.51 1274.633 2402.33 

3.85 295.476 2400.87 
C! 4.43 259.534 2400.77 

- _ _ _ 1 5  I 96 -- - _ -- 186.581 _ P 4 0 0 t 3 5 -  --_____ - -  _- -- 
TOTAL VATERt I N  INCHES ON DRAINAGE AREA= 2.1636 CFS-HAS= 1675.59 ACRE-FT: 138.47 

SUBROUTINE REACtf CROSS SECTION 4 
INPUT HYPROGRQPH= _7-_. OUTPUT HYOROGAAPH= 5 . -- _ -  - .  - - 
LENGTH= 6500.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTlNGS= 0.00 

- - -- - AVtRAGE WATER VELOCITY= 9.352 AVERAGE ROUTING COEFF- 0.8461 - _ _  NUMBER OF ROUTINGSz 1.08 

SUBROUTINL-&UNOFF_- CROSS SECTION 4 - - _ - _  --- - . -- 
INPUT HYDROGRAPH= 0 OUTPUT H Y O R O G R A P H ; ~  
AREA= 0.74 INPUT RllNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.40 

- -- - - -- - - COMPUTED ClfRVE NO, = 90.0 - _ - --- - - -  -- - - .-- - - -  - --- 

PEAK TIRES PEAK DISCHARGES PEAK ELEVATIONS 
12 59 709.596-- __(RUNOFF) - 
4.49 158.230 (RLINOFF 
6.01 106.142 IRLINOFF) 

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

SUBROUTINE ADDHYD CROSS SECTION 4 
INPUT HYOROGRAPHS= 516  OUTPil_TXDROGRA-pH= 7 -- 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
2.66 -_ --- - --__. - 1 9 3 0 . 7 7 1  - --2128.49 -- - - 
4.55 405.417 2127.43 

FRO~s.S.E-~TION- - -  ---- 
SUBROUTINE REACH 5 

INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPtI= 5 
LENGTH= 1&700.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00 -- 
AVERAGE WATER VELOCITY= 10.q25 AVERAGE ROUTING COEFF= 0.8597 NUMBER OF !?OUTINGS= 1.63 

SUBRoUJNLRUNOF-FFF _CROSS_ SECTZON- 5 - . _ -- .\ ' r 

INPUT HYOROGPAPH= 0 OUTPUT HYDROGRAPH= 6 ,' 
AREA= n.90 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.72 Y 
COMPUTLD CURVE NO* = 90.0 

PEAK TIWES PEAK DISCHARGES PEAK ELEVATIONS 
2-79 7Q2.833- IRUNOFF1---. - -  
6.08 123.886 (RUNOFF 

SUBROUTINE ADDHYD CROSS SECTION 5 
INPUT HYOROGRAPHSz 5.6 OUTPUT HYOROGRAPH= 7 
-p -. -- -- .- . . . - ... -- -- - - - 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
I 2.90 2493.230 1862.62 

T O T A L Y A T L R j  IN. INJHES. ON-DRAINAGE _AREA=.. 2 . 1 9 2 9 -  -CFS-HRS5--_4Ql9.4O--__ACRE-FJ= ---- 332.16 . 

- 
SUBROUTIN~EE_YOR STRUCTURE 3 6  - - -- 

INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH= 6 
SURFACE ELEVATION= 1854.65 

-- -- - - - . - -- -- . - - - - - - - - - - 
********a***********  WARNING MAIN TIME INCREMENT CHECK .................... 

7 .................... WARNING MAIN TIJE..I_NC_REEENI-CH_ECK .................... 
.................... WARNING MAIN TIME INCREKENT CHECK .................... 

-- . - -. -- - .- . -- - - 
* * * * * * * * * * * * * * * * * c * *  WARNING MAIN TINE INCRENENT CHECK ************st******- -- -- - - -- 

PEAK TINFS -.....J?EAK-DISCHARGKS -- PEAK E_LE.VA.LI-0-NS-. ----- 
5.84 400.430 1806.49 

15.47 15.930 1855.41 
-- - -- - - - 15.77 _- - . 4.415 1854.86 - - - -  - - 

16.07 1.222 1854.70 

- TINE- - - -  - - .-- - 
HYDROGRAPHv TZERO: 1.04 DELTA T= 0.19 DRAINAG~ AREAS 2.83 



1.04 OISCHG 0.00 0.80 4.62 17.69 47.24 95.83 128.38 141.56 172.23 '199.97 
_ _  -_ l r 0 4  LLEV 1854r65  1854.68 1054.07 1855*49  1856.91 1859.25 1860192 1861.98 1864.45 1867.05 

C] 3.55 OISCHG 233.93 259.27 283.07 301.81 312.66 319.49 324.43 328.13 331.10 333.57 
_ _ - _ ~ E ' J ~ - E L E V _  1810,6_4 _.1873,97---1877,27 1060.0-3 __.. 1881.72--1882.82-l883,62--1884,21 -1884.69 18H5.09 

4.05 DISCHG 335.64 340.23 352.28 362.09 370.09 377.49 384.24 389.49 393.24 396.07 
- 4.05 ELEV 1885.43 1885.69 1885.85 1885.98 1886.09 1886.18 1886.28 -1886.34 1886.39 1886.43 

5.55 DISCHG 398.32 399.90 400.42 399.77 398.61 397.59 395.99 391.82 383.94 373.20 
5 , 5 5 _ _ _ E L E E L E V - - 1 8 ~ 6 , L 1 _ 6 - - _ 1 ~ ~ 6 , ~ 8 8 8 8 1 8 8 6 , 1 1 9  1086,48--18_Ab,47--- 1886.45-_1886,43 -1.806,58-1886,27 - 1886,13 

7.05 DISCHG 361.07 348.55 336.88 335.32 333.75 332.19 330.63 329.08 327.53 325.99 
- _ 7,05 - ELEV 1885.97 1885.80 1885.63 1085.37 1885.12 - 1884.87 - 1804,62 -_ 1884.37 - 1884.12 1883.87 

8.55 DISCHG 324.46 322.93 321.41 319.90 310.39 316.90 315.41 313.92 312.45 310.98 
d 3 5 3  ELEV 1883..62--_1~B3:3~--1_883.1_3 --1_882.89 1 8 8 2 . 6 4 - 1 8 8 2 . 4 0  1882._16 1881.92 1881.69_- 18-81.35- 

10.05 DISCHG 309.51 308.06 306.61 304.46 301.82 299.19 296.59 294.02 291.46 288.93 _- -10.05 E L E V - _  1881.21 1 8 8 0 . 9 8  1880.74 1880,12 1880.03- 1879.64_-1879.26__1878.88 1878,51 1878.14 

11.55 DISCHG 286.42 283.93 281.46 279.02 276.59 274.19 271.64 267.19 762.81 258.50 
11.55 ELEV lK?2~77-1_SL7~lt0-1-827,O_V_--1_876.68 18_7_6*32 1825.97 1875,6.0018751_101 18L1,.41_1873-,8_7_ 

13.05 DISCHG 254.26 250.10 246.00 241.96 238.00 234.09 225.36 216.83 208.62 200.73 
: -13.05- _ _ _ _ ELEV - 1873.31- 1072.76 1872.22 1871.69 -1871.17 1870.66--1869.73 -1868.82 1867.95 1867.11, 

14.55 DISCHG 193.13 182.83 158.37 137.18 54.53 -28.74 15.14 -7.98 4.20 -2.21 
- 14.55 ELEV 18_6L3_0 1865.31 1863.34 1861.63 1857.26 1853.27 1855.37 1854.26 1854.85 l8XbL5fi_ 

16.05 DISCHG 1.16 -0.61 0.32 -0.17 0.09 -0.04 0.02 -0.01 0.00 -0.00 
- 1 6 . 0 5  ELEV- 1 8 5 4 . 7 0 1 8 5 4 . 6 2  1854.66_- 1859.64 - 1854.65-- 1854.64-1854.65--_1853.64___ 1859.65 - 18_54.64- 

17.55 OISCHG 0.00 -0.00 0.00 -0.00 0.00 -0.00 0.00 
17.55 ELEV 1854.65 1854.64 1854.65 1859.64 1854.65 1854.64 185V.65 

TOTAL W A T E R . - I N ~ H E & _ O N _ D R A ~ N ~ G E  - . - AREA=--2.1901 CFS-HRS= 40lQL30 ACRCRFTz 331-._7$ -- 

ENDCMP 1 

. * - '-1 
E X E C ( L J 1 Y E .  CONTROL-CARD "->\ .. . OPERATION -IMC$_EM -_+. M A I N  TIME _INCREMENT=-_ 0 ~ 2 5  --- .- 

EXECUTIVE CONTROL CARD OPERATION COMPUlC* FROM XSECTN/STRUCT 1/ 0 TO XSECTN/STRUCT 0/  36 
0 STARTING TIME= 0.00 R A I N  DEPTH= 4.20 R A I N  DURATION= 1.00 R A I N  TABLE NO.= 1 S O I L  CONDITION= 2 

ALTERNATE N O , c l  STORM NO.= 2 
/ 

A *--* - ĉ' ,- - -- - 
SUB&2U!INE_RUNOFE _ -CROSS SEC-TI-ON. _ 1 - _  -- - - _-___-- - -- --- -- -- 

INPUT HYDRDGRAPH= 0 OUTPUT HYDROGRAPH= 6 
AREA= 0.70 INPUT RUNOFF CURVE= 90.0 T IME OF CONCENTRATION= 0.30 
COMfU.E9_CURV'EEN0 . = 9 0.0 - - 
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
-3.1 -99 -1169.801 _ -_ -- ( RUNOFF1-- ..- -- 

19.37 29.291 (RUNOFF) 
2 1  -47  25.283 (RUNOFF) 
33.47 2L 656--- L R Y  ?IQF_EI -- 

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 3.1498 CFS-HRS= 1422.95 ACRE-FT= 117.59 
- - -- - - - - - - - - - - - . - -- - -- -- - -- - - - - - - . .- - -- - - - - 

SUBROUTINE RUNOFF CROSS SECTION 2 
'UEYLHYllRoGKPP_H5_O.--OUTPULL1YDROGRAPH=-5 --- 
AREA= 0.50 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.22 
COMPUTED CIlRVE NO. = 90.0 

- - - - - - - -- - - - - - - - - - -. - 
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 

11.94 907.589 (RIJNOFF) 
1 6 . 4 7  2 8  & 5 7 - _ _ _  _(RYNOF_FJ 

19.37 21.008 (RUNOFF 1 
20.37 18.440 (RUNOFF) 

_ 21.42 - --a- -- 18.285 - _- - (RUNOFF )___ -- - - -- - - - - - - --  - 
22.37 15.881 (RUNOFF I 
23.42 15.715 (RIINOFF I 

SUBROUTINE ADDHYD CROSS SECTION 3 
-- INPUT liYDROGPAPHS= 5.6 OUTPUT HYDIIOGRAPHE: 7 - - . - -- 

PEAK TIMFS PE~W@SCHI\.RGES PEAK ELEVATIONS 
1 L . 9 7  -2070,430 2402177 _--- 

16.87 68.718 2400.20 
19.37 50,338 2400a14 

- _- - -  -.. -._ _ 21.45 - $3.473 2Y00.12 - - 



- - -  - - -  - 
TOTAL WATCR, I N  INCHES ON DRAINAGE AREA= 3.1539 CFS-HHS= 2442.57 ACRE-FT= 201.85 13 - su 'HN6 u~T~IG~.RTicrCR"05SSs~CTIoNN --* - ------ - - -------1----------'--1--------------- 

INPUT HYOROGHAPII= 7 OUTPUT HYDROGRAPYz 5 
- - - -  - -- LENGTH= 6500.00 INPUT COCFFICIENT= 0.0000 INPUT ROUTINGS= 0.00 - - --- --- - 

AVERAGE WATER VELOCITY= 10.677 AVERAGE ROUTING COEFF- 0.8626 NUMRER OF ROUTINGS- 0.58 - -- -- --- ----.- ---- 
SUBROUTINE RUNOFF CROSS SECTION 4 

--- - - - INPUT WYOHOGRAPH= 0 OUTPUT HYDROGRAPH- 6 
AREA= 0.74 INPUT KLINOFF CURVE= 90.0 TIME OF CONCENTRATION=- 0;40------- - 
COMPUTED CLJRVE NO. = 90.0 

---- ---- 
PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS 

12.05 1117.179 I RUNOFF ) 
_- 19.37 - - -. 30.890 - - _ -_ - (RUNOFF1 - -  -- ---- -- 

21.53 26.341 ( RUNOFF) 
23.53 22.528 (RUNOFF I 

SUBROUTINE AODHYD CROSS SECTION 4 
i - - - _ _ _ I N P U T  HYflROGRAPHS= 5 ~ 6  _ OUTPUT HYDROGRAPH= 7 ___ -- - - - 

PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS 

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 3.1400 CFS-HRS= 3931.38 ACRE-FT= 324.88 
-- 

SUBROUTINE REACH CROSS SECTION 5 
INPU_T_HYOROGRAPH~ _7-- OUTPUT HYDROGRAPH= 5 _ - _ - - 
LENGTH= 10700.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00 

AVERAGE WATER VELOCITY= 12.070 AVERAGE ROUTING COEFF= 0.8765 NUMBER OF ROUTINGS= 0.86 

INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH- 6 
-- AREA=-__ 0.90 INPUT-RUNOFF C U R V E = ~ ~ . ~ ~ ~ ~ L O F . ~ C O P ~ _ C ~ E N T R A T ~ ~ N = ~ . ~ L ~ ~ ~ ~ ~  

n COMPUTED CURVE NO. = 90.0 
L J  

P E L T J M F S  P F A L P J S $ R  GES P G L E  L.EY.4 I_ILIIoBS 
12.27 1071.019 ( RUNOFF I 
21.70 31.327 (RUNOFF) 

- _ 2 3  -33 36--682 JRUNOEEL - - 

TOTAL WATER. I N  INCHES ON DRAINAGE AREA= 3.1404 CFS-HRS= 5755.98 ACRE-FT= 475.67 

5UBROUTINE RESVOR STRUCTURE 3 6  I 
- I N P U T m R O G R A P H =  7 OUOUIT-H_YDROGRAPH=-& 
SURFACE FLEVATIONZ 1854.65 

1. 

L PEAK DISCHARGES PEAK ELE$ATIONS - P E A K  TINES - --- -- - - - -- - -- - . -- 
13.60 505.883 1887.90 
28.02 37.207 1856.43 

--.-TIRE HYDROGRAPH* TZERO= 4.75 DELTA T= 0.25 DRAINAGE AREA= 2.83 
4.75 DISCHG- -- 0.00 0.21 3.17 7.04 10.47 14.53 18.71 22.75 26.33 79.00 
4.75 ELEV 1854.65 1854 .66  1854.80 1854.98 1855.15 1855.34 1855.54 1855.74 1855.91 1856.08 --- -- - -- -- -- 6,4; I @-- -  - 
7.25 DISCHG 33.49 3 9 - 2 2  4 6 . 2 5 - - 5 1 . 0 4  - 56.80 81.99 90.64 io1.10 - 
7.25 ELEV 1056.25 1856.53 1856.86 1857.13 1857.37 1857.73 1858.17 1858.58 1859.00 1059.50 



9.75 DISCHG 115.17 125.14 127.26 133.01 143.11 158.46 180.40 194.37 215.81 357.94 
9175 . ELEV 1060.08 1060.66 1 8 6 0 r 0 3  1061.29 1062.11 1863134 1865111 1866.43 1868.71 1075.80 

r: 12.25 DISCHG 301.83 320.09 402.57 468.90 496.29 504.85 504.29 498.61 489.77 479.04 
12._25--JLCV 1 8 8 0 ~ 0 3 _  --1084.21 -1886.52 1807,QO _ -1887,77_-_ 1887.88- -1887.88- --1881L0_0-J8B7,68 _ 1887,54- 

14.75 DISCHG 467.28 454.98 442.42 429.70 416.87 403.94 390.94 378.02 365.36' 353.16 
14q75  _ fLEV -1807.38 1887.22 1887.05 1086.88 1086.71 1806.54 1886.36 1886,19 1886.02 18A5.86 

17.25 DISCHG 341.56 336.15 334.72 333.24 331.72 330.15 328.55 326.92 325.29 323.66 
- L 7 ~ 2 5 . - E L E _ - - _ 1 _ R Q 5 , 7 1 - - - 1 0 8 5 , 5 1 -  -18q5.28 1805.04 __188_V_,f9 ---- 188U,5((_-188+.28 --1884,02-__1883,76 _- 1883,so- 

19.75 DISCHG 322.05 320.43 318.78 317.11 315.44 313.75 312.04 310.34 308.67 307.02 
-_--19,75 . ELEv 1883.23 -1082.97 1882.71 1882.44 1882.17 1881.90 1881.62 1881.35 1881.08 1080.81 

22.25 DISCHG 304.82 301.73 298.66 295.59 292.49 289.41 286.43 283.50 280.53 277.34 
ELEV 2 2 ~ 2 5 ~ -  1 ~ 8 0 , ~ ~ ~ 1 8 8 0 . 0 2 ~ ~ 1 ~ ~ 9 . 5 ~ ~ . 1 ~ 8 7 9 . 1 1 ~ ~ 1 8 _ 7 ~ . _ 6 6 ~ ~ 1 8 _ ~ 8 . 2 ~  1877.77 1877.34 18-76.-?9-1876.1(3- 

27.25 DISCHG 165.63 130.27 -53.05 36.42 -25.00 17.16 -11.78 8.09 -5.55 3.81 
2 2 - 2 5  LLL\I~18\Ib3~92-._1861.07_1852.1.0 . -u56.39 1 8 5 c t 4 4  1855.47 1854.08 1855.03 1 0 5 ~ 3 8  1854%83- 

29.75 DISCHG -2.61 1.79 -1.23 0.84 -0.58 0.39 -0.27 0.18 -0.12 0.08 - 2 9 - 7 5  - _ ELEV _ 1854.52 1854.73 -1854 .59  1854.69 1854.62 1854.66 _ 1854.63 _1854,65 -1854.64 1854.65 

32.25 DISCHG -0.06 0. 04 -0.02 0.01 -0.01 0.00 -0.00 0.00 -0.00 0.00 
32.25 ELEV 105'i1)64 1854.65 185_'+4.64 1-854.65 1854.64 1854.65 185Q4.64 1854.65 1854.64 1 8 5 3 c 6 5 -  

34.75 DISCHG -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.00 0.00 
E L E V - 1 8 5 4 . 6 4 _ - 1 8 5 4 . 6 5  -1854.64 _-1854.65 -_1854.64 -_ 1854.65_51854.64- -185r),65- 1 6 5 f r . 6 4  3854.65 3 % -  L5-- - 

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 3,1506 CFS-HRS= 5774.65 ACRE-FT= 477.21 

INDCMP 1 

l X E l U T l V t  CONIRQL.CARD - OPERATION-I-NCRE~L. - .PAIN-TIME- INCREMENT=--01s 
ZXECUTIVL CONTROL CARD OPERATION COMPUTI FROM XSECTN/STRUCT 11 0 T O  X S E C T N / S T ~ ~ ~ T  01 36 

0 STARTING TIME= 0.00 RAIN DEPTH= 5.10 RAIN DURATION= 6.00 RAIN TABLE NO.= 2 SOIL CONDITION= 2 
ALTERNATE NO.= 1 SIcRjlINO. = 3 

~_UBKQ.KTTINE_RUNOEF_CROSS SECTDN 1 -_ -- .__. -- -- 
INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= 6 

( AREA= 0.70 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.30 
COMPUTLD CIIRVE NO. = 90.0 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
2,5.0-- 1327*578-- - - _ ( R U N O F F _ )  

4.47 256.446 1 RUNOFF) 
i 5.97 176.999 (RUYOFF) 

-- 
TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 3.9800 CFS-HRS= 1798.00 ACRE-FT= 148.58 

- - 
SUBROUTINE RUNOFF CROSS SEC~ION 2 

INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= 5 
' ~ f t ~ _ n  0 - 5 0  INPUT-RU_NOFI_CURVE= 90 I: 0 TIME OF C O N C _ E & T _ R A T _ I Q N = ~ A ~ ~  - 
COMPUTFD CllRVE NO. = 90.0 

r***lr**_*****-**_**?%t?~WARNING MAIN TIME INCREMENT CHECK .................... -- - - . . - - - ..- - -- -. _- - - - - 

PEAK TrMFS PEAK DISCHARGES PEAK ELEVATIONS 
2.30 $076.729 ( R U N O F F J -  
2.49 992.440 (RUNOFF) 
3.87 314.012 (HIINOFF) 

5.94 134.071 (RUNOFF I 
- -- -- - -- - -- --- -- - - -- - 

TINE HYDROGRAPH* TZERO= 0.75 DELTA T= 0.15 DRAINAGE AREA= 0.50 
0.75 DISCIIG 0.00 8.93 20.76 44.68 64.79 93.81 106.18 180.25 217.91 260.48 

-- 2.25 DISCHG 1014.71 912.39 969.11 646.35 423.14 300.52 267.33 261.83 240.64 200.04 
3.75 DISCHG 191.16 212.70 163.99 139.42 189.16 172.45 141.80 134.84 133.20 133.10 
5.25 DISCHG 133.22 120.69 96.49 93.55 119.62 130.24 74.93 17.30 3.51 0.45 

- .  IUBROUTINE ADDHYD CROSS SECTION 3 - - - - - - - -. - - - 



INPUT HYoROGRAPHSE 5 * 6  OUTPUT HYDROGRAPH- 7 
A- . - -- - - .-  - - -  -.- 

PEAK TIMFS PEAK DISCIIARGES PEAK ELEVATIONS 
C : 2.50 2319.552 2402.91 

-- - 3 ~ 8 5  - "99,699 . 2 4 0 1 ~ 4 8  --....- -- 
4.92 436.161 2401.29 
5.96 310.341 2400.92 

- ---- - - - -- --- 
T O T A L - W A T E R *  I N  INCHES ON DRAINAGE AREA= 3.9615 CFS-HRS: - 3068.00 

- 
ACRE-FT= 253.54 

- - . - - -- -- -- -- - --- --- 
~UBROUTIKREACH C R O S S  SECTION 4 

INPUT HYDROGRAPHr: 7 OUTPUT HYDROGRAPH= 5 
- ---- - LENGTH=- h500.00 INFUT COEFFICIENT= O I O O O O  INPUT ROUTINGS= O,OO_. . -. __ - _ -__ _ _ . _ 

AVERAGE WATER VELOCITY= 10.985 AVERAGE ROUTING COEFFr 0.8659 NUMBER OF ROUTINGS= 0.99 
- 

iUBROUTINE RUNOFF CHOSS SECTION 4 
_ I N P U T  HYDROGRAPH= 0 OUTPUT HYDROGRAPH= 6 - - - - - - -- - -- . - - - - - - - 

AHEA= 0.74 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.40 
COMPUTED CllHVE NO. = 90.0 

- -- 
PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS 

2.56 1306.117 (RLJNOFF J 
I 9.49- _ - _  --- 265.987 _ -.-_ __ - -.(RUNOFFI - - 

6.01 176.691 (RUNOFF) 
2 

;UBROUTINE ADOHYO CROSS SEC~ION 4 
INPUT HYOROGRAPHS= 5 . 6  OUTPUT HYDROGRAPH= 7 

- - -- 
PC nKELE AT I O-N.s 

- - - -  
PEAK TIMES PEAK DISCHARGES 

2.63 3559.323 2127.27 . .  
4.54 - 687.82_L) 2-1-2_7,9_5 - 
6.08 47Y.908 2127.56 

TOTAL WATER* IN-INCHES-0 DRAINAGE- AREA= 4.0378 -CFS-JHRS=- --5055.41 ACE-FT= 417.77 

;UBROUTINF REX& CRQSS SECT-ION 5 
INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH= 5 
LENGTH= 10700.00 INPUT COEFFICIENT- 0.0000 INPUT ROUTINGS= 0.00 

--- - - - - .- - - -. -- - - - - - - - - - - - .- - -- - - --- - - 
AVERAGE WATER VELOCITY= 12.277 AVERAGE ROUTING COEFF- 0.8783 NUMBER OF ROUTINGS= 1.41 

iUBROUTINE RUNOFF CROSS SECTION 5 
I2 INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= 6 

i 
&REP_=_--O.90 INPUTRUNOFFCURVE= 90.0 T I M E O F C C O & C E N T P A _ T 1 m 3 ~ L  
COMPUTED CURVE NO. = 90.0 

PEAK ELEVA_T_IONSp..-. 
(RUNOFF ) 
(RUNOFF 1 

;UBROUTINE ADDHYD CROSS SECTION 5 
INP_urB_KuDROGRAPHS=..5 $ 6  --OUZPKT-_HYDROGRAPH=L 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
2.82 471_0,196 18.63 t72 
4.73 975.302 1861.48 

1 6.23 643.346 1860.87 
.. -- -..- ~- . --- - .  ~ ~ 

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 4.0131 CFS-HRS= 7355.52 ACRE-FT= 607.86 
- ,  

iUBROUTINE RESVOR STRUCTURE 36 
INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH= 6 

: . SURFACE ELEVATION= 1854.65 - . - - - .- . - - - - - - - - - - -- - - - - - - - - - - - - 

******************** UARNING MAIN TIME INCREMENT CHECK .................... 
-. -- - - . - - -- -- - - - - - - - ----- 

r * * * * * * * * * * * * * * * * * * *  UARNING MAIN TIME INCREPENT CHECK .................... 
/' { ,* 

<*******_*_*$********* UI\RNIIdG MAIN TIME INCREUlENT CHECK ..................... --bL - -  - 

PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS 
3~9-5 1 3 1 6 . 1 2 3 -  --1891.2R -- 

17.72 8.700 1855.06 
18.02 2.421 1854.76 

-- TIf IE--  - - - HYDROGRAPPq TZERO- 0.75 DELTA T= 0115 DRAINAGE AREA= 2.83 



0.75 LlISCHG 0.00 1.35 8.05 32.16 85.43 138.69 143.47 172.25 195.15 ' 213.89 
- _ - 0.75 ELEV _ -  1854.63 1854.71 1855.03 1856.19 1858.65 1860.94 1062.13 1064.46 1866.51 1868.50 

[I 2.25 DISCHG 257.88 258.80 285.26 311.69 331.74 447.41 560.31 652.58 709.59 :073.18 
2 ~2-ss- tLEY 1871  + I 6  - 1073.91- 1877.60 _ 1881.5b 1804,80 1887.12_--1888,73--lp89,85 --lp90.61.- 1090.98. 

3.75 DlSCHG 1254.11 1312.06 1301.01 1262.87 1210.76 1143.53 1082.28 1042.21 1004.60 955.67 
- -  3 7  ELEV -1891.15 1891.20 1Y91.19 1891.16 1 8 9 1 , l l  1891.05 1890.99 1890.95 1890.92 1890.87 

5.25 OISCHG 904.61 061.39 826.61 793.12 751.95 711.43 707.81 704.87 700.20 689.97 
5,25 ELE-V l~~0.8.2-_-1_A9OL78--_ 16YO. 75- 1 8 9 0 . 7 2 ~ . ~ 1 0 9 0 , 6 8 ~ ~ 1 ~ 0 , 6 4 ~ 1 8 9 ~ 0 , 5 9 ~ ~ 1 _ 0 9 0 , ~ 5 ~  -1590.49- _. 1890,35. 

6.75 DIbCHG 673.43 652.97 b31.01 608.82 506.94 565.63 544.97 525.01 505.74 487.15 
6 . 7 5 _ - _ - t L E V  --1890.13 1889.86 1889.57 1889.27 1888.98 - 1 8 8 8 . 6 9  1888.42 -1888.15.-1887.09 1887.65 

8.25 DISCHG 469.23 451.96 435.33 419.31 403.88 389.01 374.70 360.91 347.63 336.72 
8.25 €LEV 1 8 8 7 ~ 4 1 ~ ~ ~ 1 ~ 8 8 _ 7 ~ 1 8 ~ ~ 1 8 8 6 ~ 9 ~ ~ ~ 1 8 8 6 ~ 7 _ 4 ~ ~ 1 8 8 6 ~ 5 4  1886334YY1886~15 1885.96 1885.79 1885.60_- 

9.75 DISCHG 335.13 333.56 331.99 330.43 328.87 327.33 325.79 324.25 322.73 331.21 
9 . 7 5 - € L E V  - --1885.34 1885.09 1884.84 1884.59 1804.34 ._1884.09 1883.84 _-1883.59 1883.34 1883.10 

11.25 DISCI IG 319.70 318.19 316.70 315.21 313.73 312.25 310.78 309.32 307.86 306.41 
11 - 2 5  ELZV 1&82..-86--1882.61 18P2.3_7_-1882.13 1881,89 1881.65 1881.42 1881.18 1A8_0_oC95_4-118_R071- 

t 

12.75 DISCHG 304.11 301.47 298.85 296.25 293.68 291.12 288.59 286.09 183.60 281.14 
1 _ 1 2 . 7 _ 5 - _ -  ELEV _ _  -1-880.37 1879.98- 1879.59 - 1879.21 1878.83 - 1878.46 _ _  1878.09 1877.72 1877.35 _ 1876.99 

14.25 DISCHG 278.69 276.27 273.87 271.05 266.60 262.23 257.94 253.71 249.55 245.46 
14.25 ELEV 1876.63 1876.27 10_7_5.22- 1875.52 187rt.94 1874.36 1873.80 1873.24 1872.69 1872%15 

15.75 DISCHG 241.43 237.47 233.04 224.22 215.73 207.56 199.71 192.15 179.49 155.47 
15.75 ELEV 3871.62. -1871.10--1870.54 -186_9.60 _ 1868.70 _-.- 1867.83-- 18.6?.00-_ -1866.19- 1865,09 1863.10 

17.25 DISCHG 134.67 29.75 -15.68 8.26 -4.35 2.29 -1.20 0.63 -0.33 0.17 
17.25 ELEV 1861.43 1-07 1853.89 1855.04 J l54.94 1854.76 1854.59 1854.68 1854.63 1859.65- 

18.75 DISCHG -0.09 0.04 -0.02 0.01 -0.00 0.00 -0.00 0.00 -0.00 0.00 
ELEV 18541(,64-. -1854.65-1854.64 1854.65 1854.64 1854,65 --_1854,64 1854.65 1854.61)- 185rt.65- 1 8 , 7 _ 5 _ -  

20.25 DISCHG -0.00 0.00 0.00 
-242 2 5 ELEV 1854.64 18_54,65 1854.65 -- 

T O T A L  L J U E H  ,-IN_I~c&ES-ON-DRAINAGE~AREA= 4.0181 a -CES-HR_S= -_ 7 3 6 ' + c 6 ' ! ! C R E - F T = - -  608.6_1_ - 

ENDCMP 1 - .  : .  .. 



- XECUTIVE CONTROL  CAR^ OPERATION FROM XSECTN/STRUCT I/ o TO XSECTN/STRUCT ' o/ 36 
S l A R T l N G  TIMCZ 0100 R A I N  OLPTH- 9.52 R A I N  DURATION- 6.00 R A I N  TARLE NO.= 2 S O I L  CONDITION= 2 

t : ALTtHNATE NO.= 1 STORM NO.= 4, 

iUBROUTINt  RUNOFF CROSS SECTION 1 
- - INPUT HYnROGRAPH= 0 OUTPUT HYDROGRAPH= 6 - - - - - - - - - - - - 

AREA= 0.70 INPUT RLlNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.30 
COMPUTED CLlRVE NO. = 90.0 

--- - - ----- - - -- -- -- - 
PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS-- 

2.48 2724.900 IRLINOFF) 
---- 4.47 - - - _ 493.554 . - . - - ~RIINOFFI - -_ . - 

5.97 338.414 (RIJNOFF I 

- >UBROUTINE RUNOFF CROSS SECTION 2 - - - -- - - --- - - .- - -- - - 
INPUT HYOROC-RAPti= 0 OUTPUT HYDROGRAPH= 5 
AREA= n.50 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.22 

5 C O N P U T E L C J J R - K E E N O * L 9 0 _ ~ . L - - - -  - --- 
i 

:+**** * * * * * * * * * * * * *a  WARNING MAIN TIME INCREMENT CHECK **********a*********  

- - -- - - - - - - -- -- - - - -- 
PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS 

2.30 2293.517 I RUNOFF) 
2 48 2-0-I& 0 0 h_--- (RUNOFF.)- - 
3:87 413.368 (RLJNOFF) 
4.38 368.000 (RUNOFF) 
53 17 258.338 - -(R1INOFF) _ 
5.94 256.365 (RUNOFF) 

TIME k!%LR&!Gfl_A%xT%.C= 0 44 DELTA --- T= 0.15 -- ORAINAGE AREA= 0.50 
0.44 DISCHG 0.00 16.44 51.47 84.52 111.39 176.75 219.13 280.90 293.89 463.63 
1.95 DISCHG 529.33 600.91 2182.95 1889.03 1948.65 1282.57 831.95 587.80 521.00 508.96 

466.83- .-387.42 _.._ 369.70- -410.75 3 1 6 . 3 6  __._ 268.70- --364.15 --_331.70__- 272.53.- -258.97 . 3 1  45- _ . D I S c H G _ -  
4.95 DISCHG 255.65 255.28 255.36 231.21 184.78 179.06 228.86 249.07 143.25 33.08 
6.45 DISCHG 6.72 0.87 0.00 

:UBROUTINE ADDHYD CROSS SECTIOh 3 
I&EL!U4~R_OGRAPHS= 50 6 OUTPUT HYD&OGRAPH= 7 -- - 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
1 . I . .  

2 ~ 4 8 -  4736,869- - - . 2 ! + 0 4 ~ 1 3 - ~  

n 3.85 965.530 2402.16 
4.42 839.237 2402.09 
5.96 593.506 2401.76 

? 
TOTAL WATER, I N  INCHES ON DRAINAGE AREA= 8.2809 CFS-HRS- 6413.13 ACRE-FT= 529.98 

JUBROUTINE REACH CROSS SECTION 4 
~ r \ r P u T H Y o R D G P - ~ . P _ r ~ ? L . O . K T  !?!I. HYP_KR_G.A_P.?.5i-III 
LENGTH= 6500.00 INPUT COEFFICIENT- 0.0000 INPUT ROUTINGS= 0.00 

AVERAGE WATER VELOCI_TY_=_13,-257 AVERAGE_ROIIT-ING-C~~FF:.O.8863 NUMBER-OF_.RO.UT_I_NGS~.O~80 -- - - - -- - - 

.UBROUTlNE RUNOFF CROSS SECTION 4 - 
INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= 6 
AREA= 0.74 INPUT RUNOFF CURVE= 90.0 TTMF OF CONCENTRATION= n.uo 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
9 . 5 s  2519_7~9 0 6--- I R U N O F E )  
4. 49 512.103 (RUNOFF) 
6.01 337.888 (RUNOFF 1 

UBROUTINL AOOHYD CROSS SECTION 4 
W U T  HYDROGRAPHSL~?~ O V I P U J - M D R O G R A P H s l  - 

PEAK T I H F S  PEAK DISCHARGES PEAK ELEVATIONS 

- - -- - - -- -- - -- . ---- --- ----- - - 
TOTAL WATER. I N  INCHES ON DRAINAGE AREA= 0,4287 CFS-HRS= 10552.98 ACRE-FT= 872.09 

- - - - - -  - 
UBROUTIN~ REACH CRGSS SECTION 5 

INPUT HYDROGRAPtI= 7 OUTPUT HYDROGRAPH= 5 
LfNrzJH=-l0?09~ OO-..-INPUT_ COEFFXCIENT=_ O.OOOD -_IINPYI.ROU3INGS=-9.O0-- - .---- 
AVCRAGE WATER VELOCITY= 13.803 AVERAGE ROUTING COEFF= 0.8903 NUMBER OF ROUTINGS= 1.27 

.- - A- -A - - - - 



_ _ -- UDRUUTINE RUNOFF CROSS SECTION 5 - --- - ----A --- 
INPUT HYnRnGRAPlI= 0 OUTt'UT HYDROGRAf'H: 6 

t 1 AREA= 0.90 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.72 
- - L ' M P u ~ Q - ~ ~ H . v L N o ~ ~ ~ ~ ~ ~ o  t o  - -___---__--_---- --- -- 

PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS 
- - -"- - --- - 2.79 -.- _ -- _ .-- - 2733.237 - __ . LRUNOFFI . -__ _ 

6.07 395.092 (RONOFF I 

---- - - . - - ---- - 
UBROUTINE ADDHYD CROSS SECTION 5 

INPUT HYOROGRAPtiS= 5 .6  OUTPUT HYDROGRAPH= 7 

- TOT&. WAIERr- I N  .INCHES-ON_ DRAINAGE AREA= 8.3853 - - _  -- CFS-HRS= -15369.. 05  . ACRE-FT= . 1 2 7 0 . 0 9  -- 

UBROUTINE RESVOR STRUCJURE 3 6  
t 

- 
INPUT HYORnGHAPH= 7 OUTPUT HYDROGRAPH= 6 
SURFACE FLLVATION-  1854.65 

+ _- _ - - - _ _ - - - - - 
*********a********* YARNING MAIN TIME INCREMENT CHECK .................... 
******************* UARNING MAIN TIME INCREMENT CHECK .................... - A &  

A H  u 

TIME HYDROGRAPH. TZERO= 0.44 DELTA T= 0.15 DRAINAGE AREA= 2.83 
0.44 DISCHG 0.00 2.16 18.22 79.70 131.89 155.67 190.69 210.47 236.43 253.07 

O . Y L I - E W  1 8 5 % ~ 6 3 1 8 5 4 - e Z 5 ~ E 8 5 % 5 U ~ 5 B * 4 7  1 8 6 2 ~ ~ 2 L - J 4 6 3 ~ 1 2 1 , _ B . 6 6 . 0 4  1864,14-10~0.97-__yB.773315. 

I . % - o _ I _ S C K G 2 7 3 _ * . 2 5 _  - - 2 8 8 ~ 1 0 - 3  OL, IT_-32 3,8P--Y56 &!_a- 1 207L00_o_o_053193 84  74 11,94-7215: 2' 6 099.30- - 1.95 ELEV 1875.83 1878.01 1880.84 1883.52 1887.24 1891.10 1893.57 1894.54 1894.45 1893.93 
U 

3.45 DISCHG 4925.43 4060.08 3463.88 3082.50 2793.59 2564.49 2361.52 2163.15 2027.22 1955,05- 
3.45 ELEV 1893.39 1892.99 1892.72 1892.50 1892.31 1892.16 1892.02 1891.89 1891.80 1891.75 

4.9_5_--DIS.CHG 1872.03 1768.74_--1688.0_8__619.54 _-1562,52_ _15_00.72 ~ ~ 1 ~ 1 8 . 5 7 . ~ ~ 1 3 3 3 . 0 1 ~ ~ 1 2 8 1 . ~ 1 1 2 5 7 , 9 0 ~  
4.95 ELEV 1891.70 1891.62 1891.55 1891.49 1891.43 1891.38 1891.30 1891.22 1891.17 1891.15 

6.45 DISCHG 699.51 1191.94 1030.78 809.19 677.19 654.03 630.91 608,22 586.14 564.75- 
6.45 ELEV 1891.09 1890.94 1890.73 1890.48 1890.18 1889.87 1889.56 1889.26 1888.97 1888.68 

9.95 DISCHG 373.99 360322 346.97 336.64 335.05 333.48 331.91 330,35 328.79 
9.45 ELEV 1886.14 1885.95 1885.78 1885.59 1885.33 1885.08 1884.82 1884.57 1884.32 

_ l _ O , P 5 _ O I S C H L - 3 2 5 . 7 1 - - 3 2 4 . 1 7  __ 322.65 321.13 --319.62 _ 318.12.-316.62 -.._ 315.13 .-313.65- - 312.17 
10 .95  ELEV 1883.82 1883.58 1883.33 1883.09 1882.84 1882.60 1882.36 1882.12 1881.88 1881.64 

12.45 .DISCHG m . 7 1  309 .2 .? -_307~/9206_ ,  3Y-3@~_9.1--30~.*U98~.71-296..~1?_2PP3_~51)___2.910. 3% 
12.45 ELEV 1881.40 1881.17 1880.93 1880.70 1880.35 1879.96 1879.57 1879.19 1878.81 1878.44 

16.95---OISCHG--_l99.31 _ 191.77 178.21 - - 154.36 . 133.71 _ 20.25 -10.67 _ -  5 . 6 2 -  -- -2.96 1.56 
16.95 ELEV 1866.96 1866.15 1864.94 1863.01 1861.35 1855.62- 1854 . I 3  1854.91 1854.50 1054.72 

18 .45  DISCHG 
- - I  ~OA2--02~3--- :0 ,2?-_-  _t~-12_-... -ot!06-O~05--C!.~ol-~--- C.00 :2,oo 0.00- 

18 .45  ELEV 1854.61 1852.67 1854.63 1854.65 1854.64 1854.65 1854.64 1854.65 1854.64 1854.65 

DISCHG-. . 

ELEV 

- - .- - - -- - --- - -- 
TOTAL WATER, I N  INCHES ON DRAINAGE AREA= 8.3701 CFS-HRS= 15341.27 ACRE-FT- 1267.80 



JNMAHY TADLE 1 
- - -  - - - ALT STdRN I 0  nA RAIN AMC DTLTA-T TZEHO PHECIP PRECIP PEAK-O PEAK- PEAK- RUNOFF CSN 

L 1 SO-MI, TBLE tiRS. HRS. IN.  DURATION CFS TIME ELEV IN. 
?___l___J.K__0~70 -- 2 -2 0.15 .. -0.00-  3.20 _ _  _ _  6.00 . --725,67 2.52 0.00 2.17 1036.67 
1 1 3X 1.20 2 2 0.15 0.00 3.20 6.00 1274.63 2.51 2402.33 2.16 1063.19 

'i' OR'S@ FOLLOWING THE I D  REPRESENTS CROSS-SECTION OR STRUCTURE. RESPECTIVELY.--_- . - - -  

I F  A SPACE OCCURS BETWEEN LINES THEN 

c MORE THAN ONE PEAK-Q HAS BEEN COMPUTED FOR THE SAME ALTERNATE-STORM-XSWTRUC COMBINATION FOR THE EVALUATION SERIES. 
___THE_LlrRGEST-PEAKz-Q-IS-SAvEO. - - _ - 

JMMARY TABLE 2 DATA PUNCHED I N  SAME FORMAT FOR INSERTION INTO SCS ECONOWICS PROGRAM VERSION 1 
D I SC WIRI;LI.C~~S_ ? ' .... 

. z. 
X SEC t 

0 uo. 

i ~JLTERNATE NO. 1 

- 56 500.4 505.B- - 1 9 6 . 1  7608.3 0.0 0,O--AL 1 1 
1 725.6 1169.8 1327.5 2724.9 0.0 0.0 A L l  2 
3 1274.6 2070.4 2319.5 4736.8 0.0 0.0 AL 1 3 
4 1930.7 2831.4 3559.3 721-3.2 0.0 0 0 . 0 A L 1 4  
5 2493.3 3695.2 4710.1 9052.5 0.0 0.0 AL 1 5 



fHUCTURE NO. 36 
.TERNATE 1  . - 9 0 0 . 4 3  5 0 5 . 0 8  1 3 1 6 . 1 2  7608 .33  0 .00 . . 0 . 0 0  _ - 0 . 0 0  . _ 0 . 0 0  - 0.00 0 . 0 0  

.SECTION NO. 1  
- J t t f N _ f i I E _ _ _ - l  -.-__ .-...225~67_--1169~80?-_ 1377 .57  - 272 '+*90-  - - - 0 . 0 0 _ _ - _ 0 , 0 L - - O , J 4 O O . O _ O  O.QQ_ 

*SECTION NO. 3  
_. -_ .TERNATE _ 1 - . 1274 .63  2 0 7 0 . 4 3  _ 2319955  4736 .86  _ _  0.00 -- 0 .00  -_ 0.00 0 . 0 0  -_ . -0 .00 0 . 0 0  

.SECTION NO. 4  
- 1 E B B A I E - 2  1930-~77-- 2 8 3 1  ,,9- J-559._32_-7_2_1_3,20 ~ ~ ~ ~ _ O ~ ~ ~ ~ ~ ~ L 0 * 0 . 0 ~ ~ ~ ~ _ 0 _ ~ ~ ~ ~ ~ ~ 0 ~ 0 ~ ~ ~  





. . .  ---q.-w 
: - %<,*.:.;' . r..3 , 
- - * , -  . . .  , .__\ .. 
- L.. . I  

.: - . -  - . -. - _L - - .. ,. - .* *<-?,'- :f;,;,r:..-." , : *-$x : ..-a + '<.-* - .* 
b , : .  ti- :> - , ,*l : . -' *-* %k, 























NO. 36 RETARDATION BASIN STORM 





DENOTES TEST BORING 

DENOTES REFERENCE POINT 

DENOTES CURVE NO. 

NOTE : 
ALL INDICATED COORDINATES REFER TO AN ASSUMED 
COORDINATE SYSTEM WITH bN ORIGIN CIF 20,000 N. 
AND 20,000 E . ,  STATION NO. 123+83.38 OF WE 
CENTERLINE RIGHT-OF- WAY OF SHEA BOULEVARD AS 
ESTABLISHED BY THE MARICOPA COUNTY HllGHWAY DEPT. 

COORDINATES - BE t?.! NORTH EAST 11 REF.PT.I - NQRTH EAST 

CURVE D AT& 

POOROA- L 
' MlCR0FII.M IMAGE CA llE IMPROVED 





POOR ORIGINAL 
MICROFILM IMAGE CANNOT BE m O V E D  



POOR ORIGINAL 
MICROFILM IMAGE CANNOT BE I M ~  



INTERNATIONAL IN(-., 



POOR O R I G W  
MICROFILM IMAGE CANNOTBE IMPROVED 



POOR ORIGINAL 
MlCROFllM IMAGE CANNOT BE m V E D  



PLAN 
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