
STATE OF NEVADA 
DEPARTMENT OF TRANSPORTATION 

 
M E M O R A N D U M 

 
          January 6, 2015 
 
To:     Jessen Mortensen, Principal Bridge Engineer 
  
 
From:  Jeff Palmer, Principal Geotechnical Engineer 
 
 Subject: US 93 Wildlife Undercrossing 
   Geotechnical Design Parameters 
   EA 73742 
   North of Wells, Elko County 
    
 
 
The NDOT Geotechnical Section drilled two boreholes at approximately Stations ”X”454+37 and 
”X”454+57 on US93 north of Wells, Nevada.  These boreholes were drilled in response to a request 
for information regarding the on-site soils at the proposed location of an animal undercrossing 
beneath US 93 north of Wells in Elko County.  Results from lab testing on samples from these two 
boreholes provided information to develop soil strength parameters. The boring logs for the two 
boreholes are attached. 
 
The allowable bearing capacity of the soil below the proposed footing elevation is 5000 pounds 
per square foot (psf).  This is based on a soil friction angle (ɸ) of 26°, and a cohesion (c) of 500 
psf. 
 
Any settlement due to consolidation of the clay soils should be negligible. This is due to the very 
small net increase in loading to the soil beneath the footings.  The removal of the soil for the animal 
underpass will generally decrease the loading on the soil, except for directly under the structure 
footings. 
 
Should you have any questions or comments, please feel free to contact Dana Boomhower at 888-
7870, or me at 888-7873. 
 
 
 
JP:DB:db 
 
 
 
 
 
Attachment: 
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ASPHALTIC CONCRETE

SANDY LEAN CLAY  

LEAN CLAY with SAND  

CLAYEY SAND with GRAVEL    Medium
brown, moist, very stiff

CLAYEY SAND with GRAVEL    Medium
brown, moist, hard

SANDY LEAN CLAY    Medium brown, moist,
stiff

SANDY LEAN CLAY    Medium brown, moist
to wet, medium stiff

Bulk sample 1
@ 5'-10'.

Bulk sample 2
@ 15'-20'.

(C) Very little
sample
recovery.
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SHEET  1  OF  3

MATERIAL DESCRIPTION

US 93 Wildlife Undercrossing

BACKFILLED

5/22/12

ELEV. ft

6 inch
Increments

5/22/12

TYPE

SAMPLE

Automatic

DEPTH ft

DATE

UC-1

DRILLING
METHOD

Near Milepost 89 North of Wells, Nevada

Percent
Recov'd

73742 GROUNDWATER LEVEL
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DATE
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LAB TESTS

5996.50 (ft)
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E.A. #
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11' Right
Boomhower
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FAT CLAY    Medium brown, moist to wet,
medium stiff

FAT CLAY    Medium brown, moist to wet, stiff

LEAN CLAY with SAND    Medium brown,
moist to wet, medium stiff

SANDY LEAN CLAY with GRAVEL    Medium
brown, moist to wet, stiff

SANDY LEAN CLAY with GRAVEL    Medium
brown, moist to wet, very stiff

CLAYEY SAND with GRAVEL    Medium
brown, moist to wet, dense

SANDY LEAN CLAY    Medium brown, moist
to wet, medium stiff to stiff

CLAYEY GRAVEL with SAND    Medium
brown, moist to wet, medium dense

CLAYEY SAND with GRAVEL    Medium
brown, moist to wet, dense

CLAYEY SAND with GRAVEL    Medium
brown, moist to wet, medium dense

(J) Very little
sample
recovery.

(M) No sample
recovered.
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SHEET  2  OF  3

MATERIAL DESCRIPTION

US 93 Wildlife Undercrossing

BACKFILLED

5/22/12

ELEV. ft

6 inch
Increments

5/22/12

TYPE

SAMPLE

Automatic

DEPTH ft

DATE

UC-1

DRILLING
METHOD

Near Milepost 89 North of Wells, Nevada

Percent
Recov'd

73742 GROUNDWATER LEVEL

EXPLORATION LOG

6" H.S.A.

Yes

USCS
GroupLast

1 foot
DEPTH

(ft)
ELEV.

(ft)

DATE

REMARKS
BLOW COUNT

LAB TESTS

5996.50 (ft)

START DATE

END DATE

JOB DESCRIPTION

LOCATION

BORING

E.A. #

GROUND ELEV.

HAMMER DROP SYSTEM

"X"454+37
11' Right
Boomhower
Diedrich D-120
Pypkowski
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LEAN CLAY    Medium brown, wet, medium
stiff

LEAN CLAY    Medium brown, wet, very stiff

LEAN CLAY with SAND    Medium brown, wet,
stiff

CLAYEY SAND with GRAVEL    Medium
brown, wet, dense

LEAN CLAY    Greenish gray, wet, stiff

B.O.H.

(P) No sample
recovered. Rock
in sampler shoe.
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SHEET  3  OF  3

MATERIAL DESCRIPTION

US 93 Wildlife Undercrossing

BACKFILLED

5/22/12

ELEV. ft

6 inch
Increments

5/22/12

TYPE

SAMPLE

Automatic

DEPTH ft

DATE

UC-1

DRILLING
METHOD

Near Milepost 89 North of Wells, Nevada

Percent
Recov'd

73742 GROUNDWATER LEVEL

EXPLORATION LOG

6" H.S.A.

Yes

USCS
GroupLast
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DEPTH

(ft)
ELEV.

(ft)

DATE

REMARKS
BLOW COUNT

LAB TESTS

5996.50 (ft)

START DATE

END DATE

JOB DESCRIPTION

LOCATION

BORING

E.A. #

GROUND ELEV.

HAMMER DROP SYSTEM

"X"454+37
11' Right
Boomhower
Diedrich D-120
Pypkowski
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ASPHALTIC CONCRETE

CLAYEY SAND with GRAVEL  

SANDY LEAN CLAY with GRAVEL  

LEAN CLAY    Dark brown, moist, stiff

CLAYEY GRAVEL with SAND    Greenish
gray, moist, dense

LEAN CLAY    Greenish gray, moist, medium
stiff

LEAN CLAY    Greenish gray, moist, medium
stiff

Bulk sample 1
@ 2'-5'.

Bulk sample 2
@ 10'-15'.
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SHEET  1  OF  3

MATERIAL DESCRIPTION

US 93 Wildlife Undercrossing

BACKFILLED

5/23/12

ELEV. ft

6 inch
Increments

5/23/12

TYPE

SAMPLE

Automatic

DEPTH ft

DATE

UC-2

DRILLING
METHOD

Near Milepost 89 North of Wells, Nevada

Percent
Recov'd

73742 GROUNDWATER LEVEL

EXPLORATION LOG

6" H.S.A.

Yes
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(ft)
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DATE
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BLOW COUNT

LAB TESTS

5996.10 (ft)

START DATE

END DATE

JOB DESCRIPTION

LOCATION

BORING

E.A. #

GROUND ELEV.

HAMMER DROP SYSTEM

"X"454+57
11' Left
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Pypkowski
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31.50

35.00
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60.00

31.50

33.00

36.50

38.00

41.50

46.50

48.00

51.50

53.00

56.50

E

F

G

H

I

J

K

L

M

N

12

9

8

8

24

14

7

27

63

7

4

3

3

3

9

7

3

11

10

2

5

4

3

3

12

7

3

13

33

3

LEAN CLAY    Greenish brown, moist to wet,
medium stiff

FAT CLAY    Greenish brown, moist to wet,
stiff

SANDY LEAN CLAY    Greenish brown, moist
to wet, medium stiff

GRAVELLY LEAN CLAY    Greenish brown,
moist to wet, medium stiff to stiff

GRAVELLY LEAN CLAY    Greenish brown,
moist to wet, medium stiff

CLAYEY SAND with GRAVEL    Medium
brown, wet, medium dense

CLAYEY SAND with GRAVEL    Medium
brown, wet, very dense

SANDY LEAN CLAY with GRAVEL    Medium
brown, wet, medium stiff

(I) No sample
recovered.
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SHEET  2  OF  3

MATERIAL DESCRIPTION

US 93 Wildlife Undercrossing

BACKFILLED

5/23/12

ELEV. ft

6 inch
Increments

5/23/12

TYPE

SAMPLE

Automatic

DEPTH ft

DATE

UC-2

DRILLING
METHOD

Near Milepost 89 North of Wells, Nevada

Percent
Recov'd

73742 GROUNDWATER LEVEL

EXPLORATION LOG

6" H.S.A.

Yes

USCS
GroupLast

1 foot
DEPTH

(ft)
ELEV.

(ft)
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BLOW COUNT

LAB TESTS

5996.10 (ft)

START DATE

END DATE

JOB DESCRIPTION

LOCATION

BORING

E.A. #

GROUND ELEV.

HAMMER DROP SYSTEM

"X"454+57
11' Left
Boomhower
Diedrich D-120
Pypkowski
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SANDY LEAN CLAY    Medium brown, wet,
medium stiff

SANDY FAT CLAY    Medium brown, wet,
medium stiff

SILT    Greenish gray, wet, hard

LEAN CLAY with SAND    Greenish gray, wet,
stiff

SANDY LEAN CLAY    Greenish gray, wet,
very stiff
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Hard drilling
@73'. 350 psi
down pressure.
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SHEET  3  OF  3

MATERIAL DESCRIPTION

US 93 Wildlife Undercrossing

BACKFILLED

5/23/12

ELEV. ft

6 inch
Increments

5/23/12

TYPE

SAMPLE

Automatic

DEPTH ft

DATE

UC-2

DRILLING
METHOD

Near Milepost 89 North of Wells, Nevada

Percent
Recov'd

73742 GROUNDWATER LEVEL

EXPLORATION LOG

6" H.S.A.

Yes
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LAB TESTS

5996.10 (ft)

START DATE
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JOB DESCRIPTION
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BORING

E.A. #

GROUND ELEV.

HAMMER DROP SYSTEM

"X"454+57
11' Left
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Diedrich D-120
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