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GENERAL

A foundation study was conducted by the Foundation and Engineering
Geoloéy Section of tne Materials and Testing Division for the ramps at
the site of the Bellevue Interchange, Structure No. I-1261. The field
study was conducted during the period of February 29 through March 2, 1972,

and consisted of three borings using wet rotary sample methods, a l.4-inch

(ID) split spoon sampler and three hand auger borings.

GEOLOGY AND SOILS

The site lies on the east edge of an alluvial fan extending eastward
from Musgrove Canyon in the Carson Range.

Rock units in the Carson Range consist of principally Quartzmonzonite,
Granodiorite with some Andesite, Dacite and Rhyolite., These rock units
have decomposed in place, eroded and the material deposited by streams in
their present location.

For the most part, the coarse grains are silicious and therefore,
stable to a degree from further disintegration. No rocks or pebbles
were found in the borings taken and undoubtedly some washing and sorting
of the material has occurred from wave action of Washoe Lake. Some of
the samples taken contained a high percentage of Mica (10% to 15%).
Boring one contained 1.6 feet of soft sandy clay from elevation 5026.7
to 5025.1.

Ground water Qas encountered in all borings and will approximate

the water level of Washoe Lake.



FOUNDATION RECOMMENDATIONS

Foundation conditions encountered at the site indicatelthat the
sub-base for'ramps Ry an& R, may be constructed of granular select
material (Nevada Stnd. Spec. 203.03.09). Ramps R, and'R3 may be con-
structed by placing a blanket of select borrow material from "OG" to
one foot above high water elevation. The select borrow material shall
have the following specifications: |

Native materials passing a 2-inch screen shall be wasted, Native
material retained on a 2-inch scréen up to that material that will pass
a 20-inch grizzly shall be crushed to a size that will pass an 8-inch
grizzly and said crushed material shall be incorporated into the fin-
ished product. Prior to crushing, not less than 50 percent of the
remaining material that has passed over the 2-inch screen shall be
material that is larger than will pass an 8-inch grizzly.

The material placed above the select borrow shall consist of
embankment material (Nevada Stnd. Spec. 203.03.15) and ramp Rz.shall
have a 2-foot surcharge. All ramps should have a 30-day time delay to
allow for compaction of material below the fills.

It is recommended that slope protection be provided for ramp R2.

Submitted by,

Nl G

David G. Cochran
Engineering Geologist II
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STATE OF NEVADA
Department of Highways

Materials and Testing Division

E.A. or Cont. No. _7_05‘4/
Con.Sec. or M.P. A/é

Lab No. /o -25-72

Date A —/3-78

REPORT OF CONSOLIDATION AND SHEAR TESTS ON COHESIVE SOILS

Samplers No. _! -/ Condition of Sample
Location e
Depth O-/+
Sieve Analysis SO0 Hydrometer Analysis
Sieve Size 7. Pass. smaller than 7 Liquid Limit /s
No. & 75/ . 02mm 7.3 Plasticity Index 4/
No. 10 23./ +002mm ElLbT Specific Gravity Q.44 @ 20'C
No. 40 ST .001mm 3.3 Description of Soil
No. 200 /&5 CoAfsL__SAnd.
Consolidation Amount of
Settlement, Cy, Primary
Load Void Ratio Permeability, K feet/foot at sq ft/day at Compression
tons/sq.ft. e ft/day 50% consol. 50% consol. ratio, r
Initial
1/4
1/2
1
2
4
8
Unload2
1/2
1/16
Initial Final Remarks
Moisture Content
Degree of Saturation
Direct Shear* or Triaxial Compression#*¥ @) 2 @ »
Normal Stress, or Chamber pressure
Shear Maximum, Sp, psf
Displacement at sy 5
Shear Ultimate, S,, psf
Displacement at sy Y
Moisture Content: Initial/Final /335‘ /3./ % /50 5 K%
Degree of Saturation: Initial/Final
~VoidRatiot—Fnitiel u77 weyhs L2 oSt /20 _pct [o0xP | —
Final
Angle of Internal Friction, @,
Cohesion, C
Remarks:
J. M. DESHOND, Chicl iaterials & Gesifng bs

USSR RHE
i Stan Moshier
} J. A. Montrose

1 Laboratory M. S. File
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STATE OF NEVADA, DEPARTMENT OF HIGHWAYS, MATERIALS AND TESTING DIVISION

PER CENT FINER BY WEIGHT

TYLER STANDARD SIEVE NUMBERS HYOROME TER
100 3 4 6 8 10 4 20 28 35 48 65 100 150 200
W R L 1
/’
i N
¥
/r
80 N
= \
\
60 /
. )
P /
» N
/1/
I~
S jdl
—Q D |
s
(o]
! 0.1 05 [oY0] 0.005 0.001 Q0005
= 3 _ 99 GRAIN m..PNm IN MILLIMETERS
FINE |COARSE [MEDIUM FINE |VERYFI
MEDIUM GRAVEL |caaveL| sano | SAND |  sanD _ SAND S S
US. BUREAU OF SOILS CLASSIFICATION
PROJECT Billvue lu.\mm\ﬁn\whﬁaﬁnw BORING NO |..I— sameLe o __ /A
DEPTH________  ELEVATION REMARKS

GRAIN SIZE DISTRIBUTION DIAGRAM




STATE OF NEVADA E.A. or Cont. No. 70
Department of Highways Con.Sec. or M.P. é%ﬁ
Materials and Testing Division '
: Lab No. A“g-R#4-72
Date A-/)83-T7R

REPORT OF- CONSOLIDATION AND SHEAR TESTS ON COHESIVE SOILS
.c? A

Condition of Sample cﬁaégzg'ﬂ/e/

Samplers No.
Location /5.
Depth

Sieve Analysis /ag Hydrometer Analysis

Sieve Size % Pass. smaller than 7% Liquid Limit R
No. 4 27 % « 02mm /3. % Plasticity Index S
No. 10 " R .002mm ¢. 2 Specific Gravity Z2.(# e24C
No. 40 A5 .001mm S Description of Soil ngm’ 17 SAnd
No. 200 20./
Consolidation Amount of
Settlement, Cy, Primary
Load Void Ratio Permeability, K feet/foot at sq ft/day at Compression
tons/sq.ft. e ft/day 50% consol. 50% consol. ratio, r
Initial
1/4
1/2
1
2
4
8
Unload2
1/2
1/16

Initial Final Remarks

Moisture Content
Degree of Saturatiom

Direct Shear* or Triaxial Compression¥¥ (/A/COA/’L;—'V/-O/ @G/ﬂ/ﬂeSS/o{?
Normal Stress, or Chamber pressure (3) 4)
Shear—Maximumy—Sy—psf 7077/ /0,90/ gggsz /570 EEE /9300 P| /48 ps5 £
Displacement at sp
Shear Ultimate, S,, psf
Displacement at sy

Moisture Content: Initial/Final 3N D5 /3.5~ /0.1

Degree of Saturation: Initial/Final

VoidRetior—Inieiel (27 07 __/R6.0 gc £ /270 pc P /340pcbl /3%, 7,43
Final

Angle of Internal Friction, @,
Cohesion, C

Remarks: . - ‘(%é 2@ 2

J. M. DESMONI), Chief Materials & Testing kngr.

DISTRIBUTION:

1 Stan Mosher By %ﬂz&
1 J. A. Montrose

1 Laboratory M. S. File




STATE OF NEVADA, DEPARTMENT OF HIGHWAYS, MATERIALS AND TESTING DIVISION

PER CENT FINER BY WEIGHT
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STATE OF NEVADA E.A. or Cont. No. ase

Department of Highways Con.Sec. or M.P. 47
Materials and Testing Division- '
Lab No. /g -8/-72

Date o -/8 -2

REPORT OF CONSOLIDATION AND SHEAR TESTS ON COHESIVE SOILS

Samplers No. =" ; Condition of Sample
Location
Depth
: F mors7. 74N
Sieve Analysis SO0 Hydrometer Analysis
Sieve Size % Pass. smaller than % | Liquid Limit /7
No. 4 P85 .02mm 27 Plasticity Index __ A4/f
No. 10 T B .002mm a./ Specific Gravity £ ¢# & 20C
No. 40 53,45 . 001 mm 9.9 Description of Soil
No. 200 /4.5 CORRSE SRA
Consolidation Amount of
Settlement, Cyvs Primary
Load Void Ratio Permeability, K feet/foot at sq ft/day at Compression
tons/sq.ft. e ft/day 50% consol. 507 comnsol. ratio,
Initial
1/4
1/2
1
2
4
8
Unload2
1/2
1/16
Initial Final Remarks
Moisture Content .
Degree of Saturation
Direct Shear* or Triaxial Compression®*
Normal Stress, or Chamber pressure
Shear Maximum, Sp, psf
Displacement at sp
Shear Ultimate, S,, psf ‘
Displacement at sy
Moisture Content: Initial/Final
Degree of Saturation: Initial/Final
Void Ratio: TInitial
Final
Angle of Internal Friction, @,
Cohesion, C
Remarks: ' A7) )
(744
J. M. DISMONE, Chief Materials & Testing '2gt.
DISTHRIN! TION:
1 Stan Mosher by %ﬁ/&
1 J. A. Montrose ; 74 4

: l.Laboratory M, S. File
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STATE OF MEVADA, DEPARTMENT OF HIGHWAYS, MATERIALS AND TESTING DIVISION

PER CENT FINER BY WEIGHT
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STATE OF NEVADA E.A. or Cont. No. 057,
Department of Highways Con.Sec. or M.P. 4%

Materials and Testing Division
Lab No. /Ao -8 3-23
Date  44-/3-72

REPORT OF  CONSOLIDATION AND SHEAR TESTS ON COHESIVE SOILS

B
= Condition of Sample agaégzkégé

p .__."_“‘:‘- oo

Location
Depth
Sieve Analysis Hydrometer Analysis
Sieve Size % Pass. smaller than % Liquid Limit XY
No. 4 ZZQ_ «02mm /850 Plasticity Index 20
No. 10 ' © 929 . 002mm 7.8 Specific Gravity 2./4 @ 20°C
No. 40 Gl 7 .001mm P Description of Soil 0
. No. 200 QA7 -
Consolidation Amount of
Settlement, Cy, Primary
Load Void Ratio Permeability, K feet/foot at sq ft/day at Compression
tons/sa.ft. e ft/day 50% consol. 50% consol. ratio, r
Initial
1/4
1/2
1
2
4
8
Unl,oad2
1/2
1/16 -
Initial Final Remarks

Moisture Content
Degree of Saturation

oncontned Cormpression

Displacement at sp
Shear Ultimate, S,, psf
Displacement at sy

Direct Shear* or Triaxial Compression¥** @ 1F:)) 6 @
Normal Stress, or Chamber pressure :
—Sheartardmumr—tgy pst )] 'pS,P —%&-ﬂ—g—ﬁ Py 224

Moisture Content: Initial/Final /3.5 % QLA % /74> | f35%

Degree of Saturation: Initial/Final

VoidRatior—Initial ww/7 weghl (A% ocf (843 per  MESEPl/8FHpcf
Final '

Angle of Intermal Friction, @,
Cohesion, C

Remarks: ; yoiv) 7ﬁ7
: i

J. M. DESMOND, Chief Materials & Testing Engr.

ITESTIRT G Ul :
I Stan Mosher O R

1 J. A. Moatrosc 7
~ 1 Laboratory M., S. File




STATE OF MEVADA, DEPARTMENT OF HIGHWAYS, MATERIALS AND TESTING DIVISION

PER CENT FINER BY WEIGHT
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STATE OF NEVADA

E.A. or Cont. No. ZQQ'Q(

Department of Highways Con.Sec. or M.P. 4L A4
Materials and Testing Division
Lab No. A0-30-72R
Date AL -3 -72
%E§OR%E§F CONSOLIDATION AND SHEAR TESTS ON COHESIVE SOILS
Samplers No. b ¥ Condition of Sample
Location (e//vve Zn7eRC ﬁgge
Depth
/ @] ; G — -
Sieve Analysis _}{;& 2 Hydrometer Analysis /0 Mmois /. 299
Sieve Size 7 Pass. smaller than 7% Liquid Limit {5~
No. &4 ?23.0 .02mm /2.2 Plasticity Index __ %/
No. 10 A .002mm 7.5 Specific Gravity _&./¢ @ R0C
No. 40 372.¢ .001mm . 8 Description of Soil
No. 200 /1A CORRSE sand
Consolidation Amount of
Settlement, Cyvy Primary
Load Void Ratio Permeability, K feet/foot at sq ft/day at Compression
tons/sq.ft. e ft/day 50% consol. 50% consol. ratio, r
Initial
1/4
1/2
1
2 —
4
8
Unload2
1/2
1/16
Initial Final Remarks
Moisture Content
Degree of Saturation
Direct Shear* or Triaxial Compression¥#*
Normal Stress, or Chamber pressure
Shear Maximum, Sy, psf
Displacement at sp
Shear Ultimate, S, psf
Displacement at sy,
Moisture Content: Initial/Final
Degree of Saturation: Initial/Final
Void Ratio: Imitial
Final
Angle of Internal Friction, @,
Cohesion, C
Remarks: AZ,0§ZQ7
«
2. M. DESHOND, £ Materials & Teseincings.

DISTRIBUTICN ¢
1 Stan Mosler
1 J. A. Montrose

1 Laboratory M. S. File
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STATE OF MEVADA, DEPARTMENT OF HIGHWAYS, MATERIALS AND TESTING DIVISION

PER CENT FINER BY WEIGHT
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STATE OF NEVADA

Department of Highways
Materials and Testing Division

E.A. or Cont. No. 7gs5¢/
Con.Sec. or M.P. 42

Lab No. f0-27-73

Date A /3-22
REPORT OF CONSOLIDATION AND SHEAR TESTS ON COHESIVE SOILS
{-C
Samplers No. % Condition of Sample
Location /e Tn =437
Depth
Sieve Analysis oG Hydrometer Analysis % s/, =
Sieve Size % Pass. smaller than 7, Liquid Limit 25
No. & 992 . 02mm L2 Plasticity Index ,v/FP
No. 10 20.% .002mm A3 Specific Gravity 2.¢¢ @ 20C
No. 40 432.0 .001mm 40 Description of Soil
No. 200 e CORRSE - medivm s sad,
Consolidation Amount of
Settlement, Cy, Primary
Load Void Ratio Permeability, K feet/foot at sq ft/day at Compression
tons/sq.ft. e ft/day 50% consol. 507 consol. ratio, r
Initial
1/4
1/2
1
2
4
8
Unload2
1/2
1/16
Initial Final Remarks
Moisture Content
Degree of Saturation
Direct Shear* or Triaxial Compression¥*
Normal Stress, or Chamber pressure
Shear Maximum, Sp, psf
Displacement at sp :
Shear Ultimate, S,, psf
Displacement at s,
Moisture Content: Initial/Final
Degree of Saturation: Initial/Final
Void Ratio: Initial
Final i
Angle of Internal Friction, @,
Cohesion, C
Remarks: ,gvy”ﬁﬂ
J. M., 1u:%0ND, Chiof Materials & Testing bns -

DLS . HIPUTICN:
1 Stan Mosher
1 J. A. Montrose
1 Laboratory M. S. File
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STATE OF NEVADA, DEPARTMENT OF HIGHWAYS, MATERIALS AND TESTING DIVISION
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STATE OF NEVADA
Department of Highways
Materials and Testing Division

E.A. or Cont. No. 7756/

. Con.Sec. or M.P, &4&

Lab No. /0 -2 %-72
Date A —/3—7&

REPORT OF'CONSOLIDATION AND SHEAR TESTS ON COHESIVE SOILS

/-0

Samplers No.

Condition of Sample

Location :
Depth /7"
Sieve Analysis /04 Hydrometer Analysis S (R LR
Sieve Size 7% Pass. smaller than 7 Liquid Limit 30
No. &4 AR .02mm 7/ Plasticity Index _ A//
No. 10 " 70.¢ .002mm 2.3 Specific Gravity /9 & 20°C
No. 40 39.2 .001mm /.Y Description of Soil
No. 200 /2%
Consolidation Amount of
Settlement, Cys Primary
Load Void Ratio Permeability, K feet/foot at sq ft/day at Compression
tons/sq.ft. e ft/day 50% consol. 507 consol. ratio, r
Initial
1/4
1/2
1
2
4
8
Unload2
1/2
1/16
Initial Final Remarks

Moisture Content
Degree of Saturation

Direct Shear® or Triaxial Compression*¥
Normal Stress, or Chamber pressure
Shear Maximum, Sp, psf
Displacement at sp
Shear Ultimate, S;, psf
Displacement at sy
Moisture Content: Initial/Final
Degree of Saturation: Initial/Final
VoidRetior—Initial- (,,,7 7

Final
Angle of Internal Friction, @,
Cohesion, C

Remarks:

DI RIBETTONM::
1 Stan Mosher
1. J. A. Montrose
. 1 Laboratory M. S. File

/QO,OCI‘S /8] pct

J. M, DECMAND, Chief Marerials & lestinz kagr.

B y_%g@:
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STATE OF NEVADA, DEPARTMENT OF HIGHWAYS, MATERIALS AND TESTING DIVISION

PER CENT FINER BY WEIGHT
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STATE OF NEVADA E.A. or Cont. No. Zds¢/
Department of Highways _ Con.Sec. or M.P. L /7
Materials and Testing Division
Lab No. Ao -29 -72

Date 4A4-/3-72

REPORT OF CONSOLIDATION AND SHEAR TESTS ON COHESIVE SOILS

e =
Samplers No. S L) Condition of Sample
Location -
Depth
Yo /00 ; ' )
Sieve Analysis ¥, 7RSS Hydrometer Analysis 7 201577 —LEY
Sieve Size 7% Pass. smaller than % Liquid Limit R P
No. 4 6. . 02mm YALO) Plasticity Index _4//
No. 10 ) C_S7.7 .002mm 3.% Specific Gravity ZJ /7 e 20°C
No. 40 ' N9 g .001mm 3.5 Description of Soil
No. 200 . A COASLE SAId.
Consolidation Amount of
Settlement, Cy, Primary
Load Void Ratio Permeability, K feet/foot at sq ft/day at Compression
tons/sq.ft. e ft/day 50% consol. 50% comnsol. ratio, r
Initial
1/4
1/2
1
2
4
8
Unload2
1/2
1/16
Initial Final Remarks

Moisture Content
Degree of Saturation

Direct Shear* or Triaxial Compression*¥*
Normal Stress, or Chamber pressure
Shear Maximum, S, psf
Displacement at sp
Shear Ultimate, S, psf
Displacement at sy
Moisture.Content: Initial/Final
Degree of Saturation: Initial/Final
Void Ratio: TInitial

Final
Angle of Internal Friction, @,
Cohesion, C

Remarks:

J. M. DLSMOND, Chiefl Materiale & Testiug bngr.

DISTREIBUT L 2
1 Stan Mosher By
1 J. A. Montrose .

~ 1 Laboratory M. S. File
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