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...May 28, 1980

-Mr. Francis Lathrop, P.E.
Assistant County Engineer
3325 West Durango
Phoenix, Arizona 85009

RE: 51st Avenue Bridge
Maricopa County, Arizona

Dear Mr. Lathrop:

This is in reference to subject project for your approval and use.

The scour depth for the original 1000 foot bridge as determined by Southwest
Computing was elevation 980 for a 130~000 cfs flood. - Since no additional
hydraulic analysis was made for a 200~OOO cfs flood~ the scour depth was
dropped to elevation 975. The high water elevation was set at top of deck
of the original 51st Avenue Bridge based on photographs taken in March, 1980
at flood peak flow. Using this high water elevation~ a minimum of 51(~) free
boar.d remains at high water elevation and bottom of exterior girder.

Based on Soil Report by Nicholas-Cowie, Inc. dated February 5, 1980 with borings
made on December 12, 1979, all pile caps are above .the water table except hole
No.:3 which is elevation 980. As minor de\'latering~ if any~ will be necessary

- no tremie concrete was included in this design. In the event water is encountered
above pile caps additional costs will be necessary unless the Contractor can
d~water the excavations by means other than tremie concrete.

If-you have any questions relative to the above please call.

Sincerely,

E. M. PLUMMER CONSULTING ENGINEERS, INC.

E. M. Plummer, P.E.

EMP: lc

cc: Nicholas-Cowie, Inc.
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SOILS INVESTIGATION REPORT
NCA NO. S-79566

INTRODUCTION

A FOUNDATION INVESTIGATION FOR THE PROPOSED BRIDGE CONSTRUCTION IN MARICOPA

COUNTY I ARIZONA HAS BEEN AUTHORIZED BY E.M. PLUMMER CONSULTING ENGINEERS I

INC. I THE PROJECT STRUCTURAL ENGINEERS. INFORMATION RECEIVED INDICATES

THAT THE BRIDGE WILL BE 1000 FEET IN LENGTH AND 50 FEET IN WIDTH I SPANNING
i

THE SALT RIVER AT 51ST AVENUE. IT IS FURTHER NOTED THAT THE BRIDGE WILL

CONSIST OF 9 PIERS APPROXIMATELY 100 FEET APART WITH AN ABUTMENT AT'EACH

END.

SITE CONDIT IONS

AT THE TIME OF THIS INVESTIGATION I THE SALT RIVER AT 51ST AVENUE IS MEANDER~

ING AND MULTICHANNELED I WITH A WIDE ALLUVIUM AND LAG DEPOSITED FLOOD PLAIN.

THE RIVER FLOWS IN A WESTERLY DIRECTION AT THIS POINT. THE EXISTING RIVER

BED IS RELATIVELY LEVEL EXCEPT WHERE THE WAtER FLOWS IN A DEEPER CHANNEL BE-

LOW THE EXISTING BRIDGE. MANY OTHER SURFACE IRREGULARITIES OCCUR WHERE SAND

AND GRAVEL HAVE RECENTLY BEEN QUARRIED.

FIELD AND LABORAtORY INVESTIGATION

THIS INVESTIGATION CONSISTED OF THE DRILLING AND SAMPLING OF 8 BORE HOLES,

DRIVEN TO DEPTHS FROM 70 TO 86 FEET. ALL SOIL BORINGS WERE PERFORMED WITH

A TRUCK MOUNTED BECKER HAMMER DRILL RIG UTILIZING THE REVERSE CIRCULATION

METHOD. THE BORINGS WERE ADVANCED WITH A 6 5/8 INCH OUTSIDE DIAMETER DOUBLE

WALL DRIVE PIPE UTILIZING A ROCK BIT TO PENETRATE THE UNCONSOLIDATED RIVER

BED DEPOSIT. THIS PIPE'WAS DRIVEN WITH AN 8000 FOOT LB./SQ. IN DIESEL POWERED

-1-
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SOILS INVESTIGATION REPORT
NCA NO. S-79566

PILE HAMMER. BLOW COUNTS WERE RECORDED AT 1 FOOT INTERVALS TO DETERMINE

THE CONSISTENCY OF COHESIVE SOILS AND/OR THE RELATIVE DENSITY OF COHESION-

LESS SOILS. SAMPLES WERE OBTAINED AT APPROXIMATELY 5 FOOT DEPTH INTERVALS.

REFERENCE IS MADE TO THE SOIL BORING LOCATION SKETCH IN THE APPENDIX TO

THIS REPORT.

LABORATORY TESTING WAS PERFORMED IN ORDER TO DETERMINE THE INDEX PROP-

ERTIES FOR PROPER CLASSIFICATION OF THE SOILS AND THE ENGINEERING PROP-

ERTIES OF THE SOILS IN ORDER TO PREDICT THE BEHAVIOR OF THE BEARING SOILS.

ATTERBERG LIMIT TESTS AND GRAIN SIZE ANALYSES WERE PERFORMED WHERE APPLICABLE

IN ORDER TO PROPERLY CLASSIFY ALL SOILS INTO THE UNIFIED SOIL CLASSIFICATION

SYSTEM. ALL LABORATORY TESTING WAS ACCOMPLISHED IN ACCORDANCE WITH THE

LATEST STANDARD METHODS OF TESTING AS ADOPTED BY THE AMERICAN .SOCIETY FOR

FOR TESTING AND MATERIALS (A.S.T.M.).

GENERAL SUBSURFACE CONDITIONS

THE SOILS FROM GROUND SURFACE TO THE BOTTOM OF ALL BORE HOLES CONSISTS

GENERALLY OF A BROWN TO LIGHT BROWN SANDY GRAVEL (GW) AND/OR GRAVELLY SAND

(SP) OF NON-PLASTIC NATURE WITH COBBLES NOTED. INTERBEDDED CLAY LENSES

AND/OR SEAMS WERE NOTED IN ALL BORE HOLES AT VARIOUS DEPTHS. THE CLAY LENSES

VARIED IN THICKNESS FROM ONE TO SIX FEET. REFERENCE IS MADE TO THE INDIVIDUAL

SOIL BORING LOGS AND SOILS PROFILE IN THE APPENDIX TO THIS REPORT. HOWEVER,

AT AN ELEVATION OF APPROXIMATELY 950, A CLAY LAYER WITH A THICKNESS OF

APPROXIMATELY FOUR TO SIX FEET APPEARS TO BE SOMEWHAT CONTINUOUS THROUGHOUT

-2-
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THE LENGTH OF THE INVESTIGATION. WATER LEVELS WERE NOTED AT VARIOUS

DEPTHS IN BORE HOLES B-1, B-3, B-5 AND B-7, BUT SEEMED TO INVERSELY

FOLLOW THE BANK PROFILE WITH THE HIGHEST LEVEL BELOW THE MAIN CHANNEL

AT AN APPROXIMATE ELEVATION OF 981 fEET (B-3).

BORE HOLES B-2, B-4, B-6 AND B-8 WERE DRY UPON COMPLETION OF DRILLING

OPERATIONS. IT IS POINTED OUT THAT THIS METHOD OF DRILLING ALLOWS A

MAXIMUM PARTICLE DIAMETER OF 3 INCHES TO BE RETRIEVED DURING SAMPLING.

THEREFORE, ALL LARGE COBBLES ARE BROKEN UP BY THE ACTION OF THE ROCK BIT.

THE GRAIN SIZE ANALYSES FOUND IN THE APPENDIX TO THIS REPORT REfLECT

ONLY THE RECOVERED SAMPLES. IN AN ATTEMPT TO ESTABLISH THE PERCENT OF

COBBLES LARGER THAN THE 3 INCH DIAMETER SIZE, A VISUAL INSPECTION WAS
I

MADE ON ALL THE RECOVERED SAMPLES. THE BROKEN PIECES WERE EXAMINED IN

SUCH A WAY AS TO ESTIMATE THE APPROXIMATE DIAMETER PRIOR TO HAVING BEEN

BROKEN DURING THE DRILLING OPERATIONS. RESULTS OF THIS EFFORT ARE fOUND

ON THE INDIVIDUAL BORING LOGS IN TERMS OF AN ESTIMATED PERCENT COBBLES IN

THAT PARTICULAR LAYER. FOR A SCOUR ANALYSIS, AN AVERAGE GRAIN SIZE CURVE

HAD TO BE DEVELOPED. TO 00 THIS, INDIVIDUAL GRAIN SIZE CURVES WERE DRAWN

FOR ALL SAMPLES TESTED. THEY WERE ALL GROUPED BASED ON CLASSIFICATION AND

THEN EACH CLASSIFICATION GROUP PLOTTED AS A COMPOSITE CURVE. THE MAJOR

CLASSIFICATION GROUP WAS SELECTED FOR USE IN THE SCOUR ANALYSIS. THE TOP

PORTION OF THAT CURVE WAS THEN ALTERED TO ACCOUNT FOR THE ESTIMATED PER-

CENT OF COBBLES LARGER THAN 3 INCHES IN DIAMETER. ON THE CURVE THUS

-3-



RECOMMENDED TKL\T STEEL H-PILES BE UTILIZED FOR SUPPORTING THE BRIDGE

STRUCTURE. RESULTS OF THE GRAIN SIZE ANALYSES INDICATE TKL\T THE PILES

-4-

AN ANALYSIS OF THE FIELD AND LABORATORY INVESTIGATION INDICATES TKL\T THE

60

75

40

100

SAFE ALLOWABLE CAPACITY (TONS)

50

30

35

40

LENGTH OF H-PILE (FT.)

BASED ON A REVIEW OF THE SOILS PROFILE AND CONSIDERING THE MAXIMUM SCOUR

TERMINE SAFE ALLOWABLE PILE CAPACITIES, A STEEL H-PILE WITH A DESIGNATION

OF HP 14 X 117 WAS CONSIDERED. FOLLOWING IS A SUtv'MPlRY OF SAFE ALLOWABLE

ANALYSIS AND RECOMMENDATIONS

PILE CAPACITIES FOR VARIOUS LENGTH PILE IMBEDMENTS.

STRUCTION OF DRILLED CAISSONS OR DRIVEN PILES. FOR THIS PROJECT, IT IS

SUBSURFACE CONDITIONS ARE GENERALLY FAVORABLE FOR THE DESIGN AND CON~

CLAY LAYERS THAT BEGIN AT APPROXlMA.TELY ELEVATION 950 AND 940. BASED ON

UTILIZED FOR THE SCOUR ANALYSIS.

CAN PROBABLY BE DRIVEN WITHOUT SIGNIFICANT DIFFICULTY. IN ORDER TO DE-

DEVELOPED, THE MID-POINTS OF EACH PERCENTAGE RANGE WERE THEN PLOTTED

SEPARATELY TO ESTABLISH AN "AVEI<AGElI CURVE WHICH WAS ULTIMA.TELY

DEPTHS, IT IS RECOMMENDED TKL\T PILES BE DRIVEN THROUGH THE COMPRESSIBLE

SOILS INVESTIGATION REPORT
NCA NO. S-79566

II
'I,
'I.

:1
II
I
i

,I,
!

:1

'I
II
i

II

I
I

I
I
I
I
I
II.
I
II
I



j

· SOILS INVESTIGATION REPORT
NCA NO. S-79566

THE SOIL BORING INFORMATION, THE UPPER LAYER SEEMS TO UNDERlY. THE ENTIRE

SPAN OF THE PROPOSED STRUCTURE AND IS APPROXIMATELY 4.0 TO 7.0 FEET THICK,

WHILE THE LOWER LAYER EXISTS IN THE AREA OF THE MAIN CHANNEL AND APPEARS

TO BE ON THE ORDER OF 1.0 TO 2.0 FEET THICK. FOR THE SOUTH ABUTMENT AND

THE ADJACENT SIX PIERS (STATIONS 24 + 00 THRU 30 + 00) THIS REQUIRES A MIN

IMUN TIP ELEVATION OF 940 NECESSITATING A 40 FOOT IMBEDMENT lENGTH. FOR

THE BALANCE OF THE PIERS AND THE NORTH ABUTMENT, A MINIMUM TIP ELEVATION

OF 930 IS NEEDED TO GET BELOW THE LOWER CLAY. SEAM, AND THAT WOULD REQUIRE

A MINIMUM IMBEDMENT LENGTH OF 50 FEET.

CORROSION SHOULD NOT SIGNIFICANTLY AFFECT THE STRENGTH OF THE H-PILES AND

THEREFORE MAY BE NEGLECTED. ANY ATTEMPT TO TREAT THE PILES WITH ANY TIPE

OF CORROSION RESISTANT COATING WOULD REQUIRE A CONCRETE ENCASEMENT OR

SIMILAR PROTECTION THAT WOULD PROBABLY BE UNECONOMIClY FEASIBLE.

IT IS RECOMMENDED THAT TEST PILES BE DRIVEN TO DETERMINE IF MAXIMUM IMBEDMENT

LENGTHS CAN BE ACCOMPLISHED AND WHAT THE DRIVING RESISTANCE WILL BE AT

DEPTH TO ESTABLISH PILE DRIVING CRITERIA FOR THE BALANCE OF THE PROJECT.

SITE PREPARATION

IN ORDER TO ACCOMMODATE THE CONSTRUCTION ACTIVITY ASSOCIATED WITH THE NEW

BRIDGE, TRAFFIC WILL NEED TO BE REROUTED. ONCE THIS HAS BEEN ACCOMPLISHED,

THE EXISTING BRIDGE AND PAVEMENT MAY BE REMOVED. IT IS RECOMMENDED THAT THE

ENTIRE PROPOSED ALIGNMENT BE EXCAVATED TO THE MAXIMUM DEPTH OF SCOUR, WHICH
._-,-,~-""-,~-", ..~.~ ~._,-~._._.""~.,,._,,

HAS BEEN ESTABLISHED TO BE ELEV. 980 FEET. THE MINIMUM WIDTH OF THE EX-

CAVATION WiLL HAVE TO BE SET ACCORDING TO HOW MUCH ROOM WIll BE NEEDED TO

-5-



i

I
I

I
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ACC()Mtv(){)ATE CONSTRUCTION EQUIPMENT. THE DEPTH OF EXCAVATION WILL BE ON

THE ORDER OF 25 TO 30 FEET BELOW EXISTING CHANNEL BOTTOM. BASED UPON

THE UNCONSOLIDATED NATURE OF THE RIVER BED MATERIAL I SIDE SLOPES OF THE

EXCAVATION SHOULD BE 3 HORIZONTAL TO 1 VERTICAL.

THE GROUND WATER TABLE MOST LIKELY FLUCTUATES WITH THE SEASON. THE

GROUND WATER TABLE FOR THE MAJORITY OF THE PROPOSED STRUCTURE WAS FAR

BELOW THE ANTICIPATED EXCAVATION DEPTH AT THE TIME OF THIS INVESTIGATION.

DEWATERING MAY BE NECESSARY DEPENDING ON THE SEASON DURING WHICH CON-

STRUCTION BEGINS. HOWEVER I IN THE AREA OF THE EXISTING BRIDGE WHERE THE

RIVER IS CURRENTLY FLOWING I THE MAIN CHANNEL WILL HAVE TO BE REROUTED TO

ACCOM'1ODATE INSTALLATION OF FOUNDATIONS. ALSO IN THIS AREAl DEWATERING

WILL PROBABLY·BE REQUIRED TO ACCOMMODATE CONSTRUCTION.

BACKFILL

BACKFILLING OPERATIONS WILL REQUIRE SPECIAL CARE TO AVOID DAMAGING THE

CONCRETE PIERS. THE LARGER ROCKS WILL HAVE A TENDENCY TO FALL AGAINST THE

CONCRETE AND CHIP IT. IF A METHOD OF PROTECTION IS DESIRED, A BITUMINOUS

WATER PROOFING MATERIAL IS SUGGESTED. SUCH MATERIAL IS MANUFACTURED IN

SHEETS OF VARYING SIZES AND THICKNESSES AND I ALTHOUGH IT IS BASICALLY A

WATER PROOFING PRODUCT, IT WOULD WORK AS A CUSHION AGAINST THE CONCRETE

DURING BACKFILLING OPERATIONS.

IT IS RECOMMENDED THAT EXCAVATED RIVER BED MATERIALS BE USED AS BACKFILL

IN THE PIER EXCAVATIONS. COMPACTION OF THESE MATERIALS SHOULD BE AC-

-6-
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SOILS INVESTIGATION REPORT
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COMPLISHED BY UTILIZING A GRID TYPE ROLLER. THIS MATERIAL SHOULD BE COM-

PACTED TO 95 PERCENT OF MAXIMUM DENSITY AS DETERMINED BY AS1M D-698 METHOD

OF COMPACTION AT OPTIMUM MOISTURE + 3 PERCENT. AS TESTING OF THESE MATERIALS

WILL BE DIFFICULT BECAUSE OF THE PERCENTAGE OF COBBLES~ IT IS EMPHASIZED

THAT COMPACTI9N OPERATIONS SHOULD BE UNDER FULL TIME OBSERVATION AND SUPER-

VISION OF A SOILS ENGINEER.

GENERAL

IT IS RECOMMENDED THAT A SOILS ENGINEER SUPERVISE THE EARTHWORK PORTIONS

OF. THIS PROJECT TO ENSURE COMPLIANCE TO LOCAL SPECIFICATIONS AND THE REC-

OMMENDATIONS PRESENTED IN THIS REPORT. IF ANY SIGNIFICANT CHANGES ARE MADE

IN THE SCOPE OF WORK OR TYPE OF CONSTRUCTION THAT WAS ASSUMED IN THE "INTRO-

DUCTION" OF THIS REPORT~ WE WOULD APPRECIATE THE OPPORTUNITY TO REVIEW AND

POSSIBLY MODIFY OUR CONSLUSIONS AND RECOMMENDATIONS PRESENTED IN THIS RE-

PORT.

-7-
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10%' (GW)

12, 1979
BORING B-2

DRILLING COMPLETED ON DECEMBER
FIELD ENGINEER: T.M.

SOIL DESCRIPTION
BROWN SANDY GRAVEL COBBLES NOTED

BROWN SILTY CLAYEY SAND (SP)
COBBLES NOTED 5%

CLAY SEAM FROM ELEVATION 956 TO 955 FEET

970

946BROWN SANDY GRAVEL (GW)

BORING B-1
DRILLING COMPLETED ON DECEMBER 12, 1979

FIELD ENGINEER: T.M.
SOIL DESCRIPTION

BROWN SANDY GRAVEL COBBLES NOTED 10% (GW)

i§~~: BROWN SANDY GRAVEL (GW)
,o.~.J.~ ~ . COBBLES NOTED 10%

1""0111 lBROWN SANDY GRAVEL SILT & CLAY NOTED (GW-GM) /Q.~.'!J. CLAY SEAM NOTED AT ELEV. 935GRADES WITH CLAY AT ELEV. 938 - COBBLES NOTED 934 ~'O~"';'::;;"'~I-~ -';"" _

END OF BOr{ING. _.,. = - END OF BORING. HOLE DRY UPON COMPLETION
\ \ i~· I / f3 r:..'"7 ..-.. \' \

948

938
936

ELEV. Symbo1
lOll.tlllUd i

:::'WATER ENCOUNTERED AT ELEVATION 948 FEET
DURING DRI LUNG

- Denotes bag sample from auger cuttings.

Denotes standard penetration test with blow counts for
each 6 inches of penetration by 2 inch 0.0. split spoon
~ampler being driven by a 140 pound weight falling 30
lnches.""'0

£
-i
m
OJ

~
[] - Denotes driven ring sample.

~

LL = LIQUID LIMlT
PL = PLASTIC LIMIT
PI =PLASTICITY INDEX
WC = WATER CONTENT

SOIL BORING LOGS
E.M. PLUMMER CONSULTING ENGRS.
51ST AVENUE SALT RIVER BRIDGE
NCA NO. S79566

~~ NICHOLAS

~
~J~~'COWIE &

, ASSOCIATES
. '.~ SOILS ENGINEERS INC.

~u ••.. THOMA. aUfT. '07.
"HO.NUIl. AZ ••01. ela08.....'0••
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SANDY GRAVEL (GW)
COBBLES NOTED 5%

BROWN SILTY C

BORING B-4
DRILLING COMPLETED ON DECEMBER 12~ 197~,

FIELD ENGINEER: T.M.
SOIL DESCRIPTION

BROWN SANDY GRAVEL (GW)
COBBLES NOTED 5-10%

END OF BORING. HOLE DRY UPON COMPLETION
936

ELEV.. Symbo 1
1009 . 9 0 6.._11 i

CLAY SEAM NOTED AT ELEV. 940

\
::WATER ENCOUNTERED AT ELEV. 980 DURING DRILLING

BROWN SANDY GRAVEL COBBLES NOTED 25%· (GW)
I'·:"'·'.r:-.~::~ :·~·~(:{·.:..l:·.iTl.::'i.·;., .. \,j" !'t.::\f. '~':2 r",.JI:7. ..::: :':. :':~:.~ .. , '.

951
948

BROWN SANDY GRAVEL WITH SILT AND CLAY
COBBLES NOTED 5-30% (GW-GM)

BORING B-3
DRILLING COMPLETED ON DECEMBER 12~ 1979

FIELD ENGINEER: T.M.
SOIL DESCRIPTION

~r=END OF BORING
936.~[ILIJI------_,-------

980.7~.:r I- .. ,

~ - Denotes bag sample from auger cuttings.

-0

~
'-1
·m

n

~
Denotes standard penetration test with blow counts for
each 6 inches of penetration by 2 inch 0.0. split spoon
~ampler being driven by a 140 pound weight falling 30
lnches.

Denotes driven ring sample.

LL = LIQUID LIMIT
PL = PLASTIC LIMIT
PI = PLASTICITY INDEX
WC =WATER CONTENT

SOIL BORING LOGS
E.M. PLUMMER CONSULTING ENGRS.
51ST AVENUE SALT RIVER BRIDGE
NCA NO. 5-79566

rr=;1n.~ NICHOLAS
j!.~~5...~~ COWIE &
~". . ASSOCIATES
I~ ,~ SOILS 'ENGINEERS INC.
lb:£4rirl . 'U •••. THOMA. _UtT. "07.

~HO.Nfk.AZ ••0' •• •eoa, •••.10••
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" I

COBBLES NOTED 5%

END OF BORING. HOLD DRY UPON COMPLETION.

BROWN SANDY GRAVEL (GW)

BROWN SANDY,GRAVEL;(GW)ICOBBLES_NOTED 5-20%
CLAY SEAM NOTED AT ELEV. 982

BORING B-6
DRILLING COMPLETED ON DECEMBER 12, 1979

FIELD ENGINEER: T.M.
ELEV. Symbol SOIL DESCRIPTION

1007.5 £b .(]1! i I SANDY'.'GRAVEL:WITH SILT AND ·CLAY (GW-GM)

986

953

936
NOTED 10% (GW)

'BROWN GRAVELLY SAND COBBLES NOTED 5% (SP)

BORING B-5
DRILLING COMPLETED ON DECEMBER 12, 1979

FIELD ENGINEER: T.M.
ELEV. Symbol SOIL DESCRIPTION
1008. cBVLII I I BROWN SANDY GRAVEL COBBLES NOTED 5% (GW)

END OF BORING

WATER ENCOUNTERED AT ELEV. 945 DURING DRILLING
WATER BECAME BLACK IN COLOR AT ELEV. 924

~ - Denotes bag sample from auger cuttings.

\J

~
-i
rn
o

~
Denotes standard penetration test with blow counts for
each 6 inches of penetration by 2 inch 0.0. split spoon
~ampler being driven by a 140 pound weight falling 30
lnches.

Denotes driven ring sample.

LL = LIQUID LIMIT
PL = PLASTIC LIMIT
PI = PLAST ICITY It-.JDEX
WC =WATER CONTENT

SOIL BORING LOGS
E.M. PLUMMER CONSULTING ENGRS.
51ST AVENUE SALT RIVER BRIDGE
NCA NO. S-79555

rn.A'l.] NICHOLAS
k.J~Y:~;,.,COWl E &
'~·w ASSOCIATES

It'" ·V'"C.~I BOILB ENc)INEE~BINC.[bJ'. ~ .... e. THOMA••UITe "KJ7 •

..... 0 ....1)(. A.Z eeo, ••.•0.1 .... '0••
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BORING B-8
DRILLING COMPLETED ON DECEMBER 12, 1~79

FIELD ENGINEER: T.M.
SOIL DESCRIPTION

END OF BORING. HOLE DRY UPON COMPLETION.

LARGER COBBLES. NOTED AT ElEV. 972

BROWN 51 LTY CLAY CCl) .,

l .:., ,! ~ ~ ", \ 1 .: l.._': l.• ~ •• ' i ..:..' ~,

, .... ,,-',
l_ '. ,

BROWN SANDY GRAVEL (GW) 5-30%
COBBLES

_~(~iif.J~l~-I-BRO~ ~_~_Y ~~~EL ~G'1 :OB~LES NOTED 5%

949
945

933.4

BROWN SANDY GRAVEL (GW) COBBLES NOTED 5%

END OF BORING

BORING B-7
DRILLING COMPLETED ON DECEMBER 12, 1979

FIELD ENGINEER: T.M.
SOIL DESCRIPTION

945 L<,(f/1M- I
BROWN SANDY GRAVEL (GW) ~ORRI F~ NOTFn 5%

952 ~I!~: I BROWN SILTY CLAY (CL)

~ - Denotes bag sample from auger cuttings.

-0

~
'-1,m

m

~

WATER ENCOUNTERED AT ELEV. 921 FEET DURING
I '" , DRILLING

Denotes standard penetration test with blow counts for
each 6 inches of penetration by 2 inch 0.0. split spoon
~ampler being driven by a 140 pound weight falling 30
lnches. ,

- Denotes driven ring sample.

II = lIQUID LIMIT
Pl = PLASTIC lIMIT
PI = PLASTICITY INDEX
WC = WATER CONTENT

SOIL BORING LOGS
E.M. PLUMMER CONSULTING ENGRS.
51ST AVENUE SALT RIVER BRIDGE
NCA NO. 5-79566

~J NICHOLAS

~
' .~~v.c>,COWIE &

"!C' ASSOCIATES
~ ,~ SOILS ENGINEERS INC.U'" ~U 4U •. TMOMA. aUIT. '07.

PHO.Nue, AZ e"01. _lao.) •••·.,0••
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I I GRAV EL I SAND r
SILT OR CLAY ICOBBLES I COARSE I FI NE ICOARSEI MEDI UM I FINE I

DEPTH CLASSIFICATION NAt WC LL PL PI
B-1 25' GW r SANDY GRAVEL

I

0.0010.01

GRADATION CURVE

10 1.0 . 0.1
GRAIN SIZE IN MILLIMETERS

1001000
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I I GRAV El I SAND I
SILT OR CLAY ICOBBLES I COARSE I FI NE ICOARSEI ~EDI UM I FINE 1

DEPTH CLASSIFICATION NAT. WC LL PL PI
B-1 40' GW I SANDY GRAVEL

0.0010.01

GRADATlON CURVE

10 1.0 0.1
GRAIN SIZE IN MILLIMETERS

u.s. STANDARD SIEVE SIZE

31N. 1.~IN.314IN.3/81N.4 10 20 40 60 100 200

1001000
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I I GRAV EL I SAND I
SILT OR CLAY ICOBBLES I COARSE I FI NE ICOARSEI l;jEDIUM I FINE 1

DEPTH CLASSIFICATION NAT. WC LL PL PI
B-1 75 1 GW I SAi'JDY GRAVEL

0.0010.01

GRADATION CURVE I

10 1.0 0.1
GRAIN SIZE IN MILLIMETERS

u.s. STANDARD SIEVE SIZE
31N. US IN. 314 IN. 3181N.4 10 20 40 60 100 200

1001000

00
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0.0010.0110 1.0 0.1
GRAIN SIZE IN MILLIMETERS

U.S. STANDARD SIEVE SIZE
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I I GRAV El I SAND I
SILT OR CLAY 1COBBLES I COARSE I FINE ICOARSEI MEDIUM I FINE 1

DEPTH CLASSI FICATION NAtwC LL PL PI
B-2 70' GW I SJl.NDY GRAVEL

0.0010.01

GRADATION CURVE

10 1.0 0.1
GRAIN SIZE IN MILLIMETERS

u.s. STANDARD SIEVE SIZE
31H. 1.5 IN. 314 IN. 3181N.4 10 20 40 60 100 200

1001000

00
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r I GRAVH I SAND I
! SILT OR CLAY ICOBBLES I COARSE I FINE ICOARSEI MEDIUM I FINE 1

DEPTH CLASSIFICATION NAtWC LL PL PI
B-3 5' GW-GMISANDY GRVL. W/LT.SILT't' CLAY

GRAIN SIZE IN MILLIMETERS

GRAOAnON CURVE

01

00 II" I II I I J I

1\ I I I I
90 I'" I : I I I

\ I I I I..
~ II I I

II [l\ II I II
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I I GRAVEL I SAND I
SILT OR CLAY ICOBBLES I COARSE I FINE ICOARSEI MEDIUM I FINE I
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MODIFIED COMPOSITE OF GW GROUP TO ESTIMATE
, PERCENTAGE OF COBBLES _FOR" SCOUR ANALYS IS.

GRADATION CURVE
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• SUH"'ARY OF BLOW COUNTS

NUMBER OF BLOWS

I) ELEVATION eFT.) B-1 B-2 B-3 B-4 B-5 B-6 B-7. B-8

, 1011 8 3 U

I
1010 17 17 30 3 16 34
1009 66 34 22 47 3 34 36 42
1008 67 23 59 4 52 39 165
1007 33 64 26 62 6 34 32 90
1006 49 49 15 53 12 30 28 31
1005 81 33 14 48 13 25 31 52
1004 95 30 19 49 96 21 18 35

I 1003 110 33 29 57 123 19 26 63
1002 95 64 48 61 117 36 36 72
1001 101 45 23 62 98 35 39 87

I
1000 68 52 17 81 61 41 57 85

999 47 52 11 66· 53 37 60 85
998 78 54 12 77 52 38 101 103

I) 997 78 48 18 93 86 31 91 69
996 83 36 21 121 161 46 107 69
995 65 23 34 106 222 56 109 65
994 66 33 18 82 121 96 84 70

1 993 25 43 20 82 142 109 64 72
992 46 93 46 80 115 95 65 69
991 43 87 65 95 99 60 49 50

I 990 39 96 52 55 77 35 41 50
989 54 75 67 84 133 33 51 46
988 87 82 71 73 129 33 35 26

I
987 78 65 52 68 95 15 53 25
986 83 66 72 65 55 10 57 46
985 92 58 52 42 64 21 58 62
984 80 53 52 40 56 25 54 87

I 983 78 49 56 64 61 55 53 99
982 75 56 32 63 51 76 75 97
981 96 61 58 57 60 109 86 100

1 980 110 39 61 65 75 69 79 84
979 91 75 73 58 61 85 56 102
978 92 85 69 70 66 138 94 222

')

977 127 79 60 82 77 101 107 190I 976 60 70 79 100 73 133 210 137
975 83 44 98 132 78 65 168 73

I
974 135 48 116 98 83 116 136 76
973 230 71 86 105 87 98 74 70
972 234 95 69 97 III 91 78 109

I )
971 194 124 112 58 83 88 158 122II 970 224 203 133 64 92 82 104 129
969 165 122 135 55 35 88 97 191
968 86 132 151 57 98 91 110 145

:1 967 91 140 89 65 99 152 124 115
966 114 139 103 61 81 108 225 132

--

I
PLATE I

I
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PARTICLE SIZE

GRADATION
MATERIAL SIZE I

_'::':'::'::"::""':':':'::":"'--f---';;';~~";";'

SAND
FINE .074 1200* 0.42 '40*
MEOIUM 0.42 '40* 2.00 '10*
COARSE 2.00 '10* 4.76 #4*

GRAVEL
FINE 4.76 #4* 191 3/4"·
COARSE 191 3/4"· 76,2 3"·

COBBLES 762 3". 304.8 12"
BOULDERS 304.8 12"! 914.4 36"

*U.S. Standard ·Clear Square Openln9S

UNIFIED
SOIL CLASSIACATION

SYSTEM

TYPICAL DESCRIPTIONS

WELL-GRADED GRAVELS, GRAVEL-SAND
MIXTURES, LITTLE OR NO FINES

POORLY-GRADED GRAVELS, GRAVEL-SAND
MI XTURES, LI TTLE OR NO FI NES

CLAYEY GRAVELS, GRAVEL-SAND CLAY
MIXTURES

SILTY GRAVELS, GRAVEL-SANO SILT
MI~TURES

WELL-GRADED SANDS, GRAVELLY SANDS.
LITTLE OR NO FI NES

POORLY-GRADED SANDS, GRAVELLY
SANDS. LITTLE OR NO FINES

INORGANIC CLAYS OF HIGH
PLASTICITY. FAT CLAYS

CHART

GM
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SP

MH

ML
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LIQUID LIMIT
GREATER THAN 50

LIQUID LIMIT
bill THAN 50

CLASSIFICATION

SilTS
AND
CLAYS

SILTS
AND
CLAYS

HIGHLY ORGANIC SOILS

SOILS

FINE
GRAINED

SOilS

MAJOR DIVISIONS

GRAVEL
CLEAN GRAVELSAND

GRAVELLY
(LITTLE OR NOSOILS

FINES)

COARSE
GRAINED /'()RE THAN SOX GRAVEL WITH FINES
SOILS OF COARSE FRAC-

TION RETAINED (APPRECIABLE
ON NO:4STIVE Al'()UNT OF FI NES)

SAND CLEAN SAND
AND
SA.~DY (LITTLE OR NO
SOILS FINES)

I
/'()RE THAN SOX

" ,mn" I' I I,..~ 'I" F1'"LARGER THAN NO. /'()RE THAN SOX
200 SIEVE SIZE OF COARSE FRAC- (APPRECIABLE

T10N PASSING ON Al'()UNT OF FINES)
NO.4srrYr

MORE THAN 50%
OF MATERIAL IS
SMALLER THAN NO.
200 SIEVE SIZE

\ - \ '

.../"... /, SILTY SANDS, SAND-SILT MIXTURES
//,1/, SM

':;:/- PLASTICITY
9 1\ .,.. # ~ SC CLAYEY SANDS, SAND-CLAY MIXTURES LIQUID LIMIT
~:::::~ 010 20110 40 150 60 70 8090100

1------~-----L-------4,;;:-i""1'n~,..,"rf--:....-1'::IN=D::RGAN=I:-:C-:S:-:I:-:LT::S-:A~ND:-:':VE:::R::'Y-:F:':'IN:::E~--t-----80 V 1
SANDSJ ROCK FLOUR, SILTY OR CLAYEY
FINE )ANDS OR CLAYEY SILTS WITH ..J
SLIGHT PLASTICITY ClO

INORGANIC CLAYS OF LOW TO MEDIUM z: V I
PLASTICITYt GRAVELLY CLAYS. SANDY ::: CH /
CLAYS. SIL Y CLAYS. LEAN CLAYS I-

< I
~~ )(40 V I I

RGANIC SILTS AND ORGANIC SILTY ~~ ~ ~ 1/
CLAYS OF lOW PLASTICITY V'l - -t

~~ >- 30 III .<' I II
INORGANIC SILTS, MICACEOUS OR u~ Ii ~.v I I I I
DIATOMACEOUS FINE SAND OR SILTY ;;:~ i= CL
SOILS :: '" '" I I I

~~ ~ 20 V I J I ! I
"' ....

~::; / I I I
a: 10

ORGANIC CLAYS OF MEDIUM TO HIGH ~ ~7 V I I I I I I
'\~~~~~ OH PLASTICITY. ORGANIC SILTS ~i.:.M - MLBT OL
,\, '" 0 I I I

~~I.:':.;""'.,~,;,/:".
~;\. ;~':::.l:·: EAT. HUHUS, SWAMP SOILS
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