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FOREWORD

This volume of geotechnical data was compiled for the Department
of the Air Force, Ballistic Missile Office (BMO), in compliance
with Contract No. F04704-80-C-0006, CDRL Item 004A6. It con-
tains the field data and laboratory test results from the inves-
tigation of the proposed Operational Base Site, Beryl, Utah. A
synthesis of these data is available in Volume I.

The data in each section of this volume are preceded by an
explanation of the format and terms used in the compilation.

If
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2.0 EXPLANATION OF BORING, TRENCH, AND TEST PIT LOGS

All data from borings, trenches, and test pits are presented

on standard Fugro National logs in Sections 2.0, 3.0, and

4.0. Explanations of the column headings on the logs are as

follows:

A. Designations - Borings, trenches, and test pits are identi-

fied as follows:

BL-B-I
BL - abbreviation for the site (e.g., BL-Beryl)
B - abbreviation for activity (e.g., B-boring,

T-trench, P-test pit)
1 - number of activity

B. Sample Type - Different sampling techniques were used and

the symbols are explained at the bottom of the boring logs.

IFor details of sampling techniques, see Section A4.0 of

Appendix in Volume I. Horizontal lines, to scale, indi-

cate the depth where sampling was attempted.

C. Percent Recovery - The numbers shown represent the ratio

(in percent) of the soil sample recovered in the sampler to

the full penetration of the sampler.I
D. N Value - Corresponds to standard penetra Lon resistance

which is the number of blows required to drive a standard

split-spoon sampler for the second and third of three

6-inch (15-cm) increments with a 140-pound (63.5-kg) hammer

falling 30 inches (76 cm) (ASTM D 1586-67).

I

WUR ATIO"AL. 1N0.
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E. Depth - Corresponds to depth below ground surface in meters

and feet.I
F. Lithology - Graphic r~presentation of the soil and rock

types.

G. USCS - Unified Soil Classification System symbols (see

Table 11-2-1 for complete details).

H. Soil Description - Except in cases where samples were clas-

sified based on laboratory test data, the descriptions are

based on visual classification. The procedures outlined in

ASTM D 2487-69, Classification of Soils for Engineering

Purposes, and D 2488-69, Description of Soils (Visual-Manual

Procedure), were followed. Solid lines across the column

indicate known change in strata at the depth shown.

Definitions of some of the terms and criteria to describe

soils and conditions encountered during the exploration

follow.

Gradation A coarse-grained soil is well graded if it has
a wide range in grain size and substantial
amounts of most intermediate particle sizes.

Poorly graded indicates that the soil consists
predominantly of one size (uniformly graded) or
has a wide range of sizes with some intermedi-
ate sizes obviously missing (gap-graded).

Moisture Dry - no feel of moisture
Slightly Moist - much less than normal moisture
Moist - normal moisture for soil
Very Moist - much greater than normal

moisture
Wet - for soils below the water

table

I
|II
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Consistency: Consistency descriptions of coarse-grained
soils (GW, GP, GM, GC, SW, SP, SM, SC) are as
follows.

_N Value
Consistency (ASTM D 1586-67)

Very Loose 0 - 4
Loose 4 - 10
Medium Dense 10 - 30
Dense 30 - 50
Very Dense >50

Consistency descriptions of fine-grained soils
(ML, CL, MH, CH,) are as follows:

Shear Strength
Consistency (ksf) (kN/m 2 ) Field Guide

Very Soft 0.25 12 Sample with
height equal to
twice the diam-
eter, sags under
own weight

Soft 0.25- 12 - Can be squeezed
0.50 24 between thumb and

forefinger

Firm 0.50- 24- Can be molded
I 1.00 48 easily with

fingers

I Stiff 1.00- 48- Can be imprinted
2.00 96 with slight pres-

sure from fingers

I Very Stiff 2.00- 96- Can be imprinted
4.00 192 with considerable

pressure from
fingers

Hard over over Cannot be im-
4.00 192 printed by

fingers

Grain Shape: Angular - particles have sharp edges and
relatively plane sides with
unpolished surfaces.

Subangular - particles are similar to angular
but have somewhat rounded edges.

|~UR NcATIONAL, IN., 7- -
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i Subrounded - particles exhibit nearly plane
sides but have well-rounded
corners and edges.

Rounded - particles have smoothly curved
I sides and no edges.

Plasticity Plasticity index is the range of water con-
tent, expressed as a percentage of the weight
of the oven-dried soil, through which the soil
is plastic. It is defined as the liquid limit
minus the plastic limit. Descriptive ranges
used on the logs include:

Nonplastic (PI, 0 - 4)
Slightly Plastic (PI, 4 - 15)
Medium Plastic (PI, 15 - 30)

l a Highly Plastic (PI, >30)

Cobbles and

Boulders : A cobble is a rock fragment, usually rounded
Iby weathering or abrasion, with an average

diameter ranging between 3 and 12 inches (8
and 30 cm).

A boulder is a rock fragment, usually rounded
by weathering or abrasion, with an average
diameter of 12 inches (30 cm) or more.

I. Remarks - This column was provided on boring and trench logs

i for comments regarding drilling difficulty, number and size

of cobbles or boulders encountered, loss of drilling fluid

in the boring, trench wall stability, and other conditions

encountered during drilling and excavations.

g J. Dry Density and Moisture Content - The boring logs include

a graphical display of laboratory test results for dry den-

sity (ASTM D 2937-71) in pounds per cubic foot and kilograms

per cubic meter and moisture content (ASTM D 2216-71) in

I percent from representative samples taken during drilling.

i The symbols are explained at the bottom of the boring logs.

I GRO NATIONAL. #NO.
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l K. Sieve Analysis - The numbers represent the percentage by

dry weight (ASTM D 422-63) of each of the following soil

components:

GR - Gravel, rock particles that will pass a 3-inch (76-mm)
sieve and are retained on No. 4 (4.75 mm) sieve.

SA - Sand, soil particles passing No. 4 sieve and retained
on No. 200 (0.075 mm) sieve.

F1 - Fines, silt or clay, soil particles passing No. 200
I sieve.

L. Atterberg Limits (LL and PI) -

LL - Liquid Limit, the water content corresponding to the
arbitrary limit between the liquid and plastic states
of consistency of a soil (ASTM D 423-66).

PL - Plastic Limit, the water content corresponding to an
* arbitrary limit between the plastic and the semisolid

state of consistency of a soil (ASTM D 424-59).

PI - Plasticity Index, numerical difference between the
liquid limit (LL) and the plastic limit (PL) indicat-
ing the range of moisture content within which a soil-
water mixture is plastic.

NP - Nonplastic.

M. Miscellaneous Information -

Elevations - indicated elevations on the logs are esti-
mated from topographic maps of the study
area, within an accuracy of half the con-

Surficial tour interval.

Geologic Unit - indicates the surficial geologic unit in
which the activity is located.

Date Drilled - indicates the period from beginning to

ii completion of the 
activity.

Drilling

Method - signifies the type of drilling procedure
*used such as rotary wash.

Hole Diameter - nominal size of boring drilled.

I WaiguA.,I..
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I Water Level -indicates depth from ground surface to water

table where encountered.

Trench Length - length at ground surface of final trench exca-
vation.

Trench
Orientation - bearing of longitudinal trench centerline.

I
I
I
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3.0 EXPLANATION OF TRENCH 
LOGS

See Section 2.0, "Explanation of Boring, Trench, and Test Pit
Logs", for explanations.
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ti DEPTH -_ _ _ _ _ _ _ _ _ _
46 SIEVE

asSI DESCRIPTION REMARKS AALSI

CLAYEY SANuD, bmow, fie to comes, poody
graded, ighfh moiet, subangular to out)

* rounded; some medium Pleede obey; litl fine 411
*Sc dense to coseise l~. 1 14

2

1 GRAVELLY SAND, Iitt brown, fine wo
4 cowu.poorly Waeded, dry, subangular to sub-

* rounded, caieereaus some grwel; traee non-
* Pin* ift; stage MH calihe (3.04-.0'); stage
* Kocallehe 06.0%14.0').

2 vortical YM4S
stahie

..... P1- %arv

.SI dense

12-

-4

'4.
TOTAL DEPTH 14.0' (4.3m)

56

20-

TRENCN DETAILS ______________________

SURFACE ELEVATE ON 5520 (1682m) LOG OF fRENCH BL-T- 1
DATE EXCAVATED :28 OCTOBER 1960 OPERATIONAL BASE SITE
SUIFICIAL GEOLOGIC UNIT: A51BRLUA
TRENCH LENGTH :14.01 (4.3m)
TRENCH ORIENTATION :E-W 1STN IVS1G7N

20MAR81 nD0 NATIONAL ENOD.
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!IDEPTH- ____________________

SIEVE
a UMSOIL DESCRIPTION REMARKS ANALYSIS

-OR GN Ft LLIPI.

0 0 4 .7 SANDY GRAVEL, light brown, fine to court,
'b e poorly graded, slightly moist, angularto sb-

* C ~angular, calcareous; little fine to coarmsa nd; 7 2
tootrace nonplaseic silt; stage Xcalkhle (1.0'-

2 - 3.0');sampef1cdache (3.0'4.O'1; u scobbles
and bauiders to 20" sine.

[ .

2 ccGP-vertical walls
00 ae Gm stable

10- 0 Gib

12- ~ C

0 a *
-4.

TOTAL DEPTH 14.0' (4.3m)

18-
5

20-

TRENCH DETAILS

SURFACE LLEVATIUN 5860 (I 792ml LOG OF TRENCH BL-T- 2
DATE EXCAVATED 29.OCTOUER 1960 OPERATIONAL BASE SITE
SURFICIAL GEOLOGIC UNIT.:'ASo BERYL, UTAH
TRENCH LENGTH : 14.0' 14.3m) ________________________

TRENCH ORIENTATION ENJ MI SITING INVESTIGATION io

DEPARTMENT OF THE AIR FORCE - NO 11-3-2

___ ___ ___ ___ ___ ___ ___ NATIONAL U1N .-

20 MAR81 -USA-37
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SDEPTHSEV

Ztm it i SOIL DESCRIPTION REMARKS ANA LviIs
Z OSR SA FI LL P1

9, 0 *11poovigraded, dry to slighily moist, sub-
1 .* 0 :*. arigula to uwrounded. calcaeus; sam fine.: GM 45 29 26 51 18

to cow..e send; trus to same slightly to med- O1.V01
2 lurn plastic silt; stage Mcaliche (1.0'-3.0');

*~ ~ ~ ~ ~~~U 1Z. .~* ___ tg culiche (30O'4.01); truce cobbles to

6GP- very
GM_ In67 21 12

TOTAL DEPTH 4.0' (1.2m) cementation at 4.0'
exceeded capacity

of Case 580C
backh',e

-2

12-

-4

f 14-

5Is

20-

TRENCH DETAILS_______________ ______

SURFACE ELEVATION : 56W0' 731m) LOG OF TRENCH 8BL-T- 3
DATE EXCAVATED : 29 OCTOBER 19W9 OPERATIONAL BASE SITE
SURFICIAL GEOLOGIC UNIT: AS.BRLUA
TRENCH LENGTH :10.0' (3.0m) BERYL.______________UTAH______

TOEN ORIENTATION :E-W MI SITING INVESTIGATION isen
DEPARTMENT OF THE AIR FORCE - j 11-"-

20 MAR 81



FN-TR-45 23

!3 DEPTH
4L M SIEVE

SOIL DESCRIPTION REMARKS ANALYSIS

c., 'a GR SA FI LL P1

SILTY SAND, brown, fieto coare, pori
- . meum graed sl~igty moiast bmagW to sub--

SM dne rounded, calcereous; some medium plank 23 43 34 41 15
dne silt; some f Ins to coam grewl.

* GRAVELLY SAND, llit brown, fins to
coare. poorly waeded. dry, vubensiar to
gubrounded, caloweous; little fins to comre

4-~ gmM~; Mas Noelsh. (2.5'-5.0').

6 .

2 vertical wlls
stable

U mnedium
dene

-0

12-

4

TOTAL DEPTH 14.0'1(4.3m)

-5

20-

TRENCH DETAILS
SURFACE ELEVATION :5620 411682m) LOG OF TRENCH BL-T- 4
DATE EXCAVATED ' 29OCTOUER 19sW OPERATIONAL BASE SITE
SURFICIAL GEOLOGIC UNIT' AM ERL UA
TRENCH LENITH :14.0' 14.3m) EY.UA
TRENCH ORIENTATION N-8 MI SITING INVESTIGATION r isent

OEPARTMENI OF THE AIR FORCE ---

2MAR 81 GAMMA



FN-TR.45 24

a C-SOIL DESCRIPTION REMARKS AAS IE
mex

W ~ -0I SA Fl LLIP1

SM dorm rounded, calcareous; sane medium platic
sill; some flae fa saw"e gravel.

GRAVELLY SAND, light brown, fine to
cowae, well gWaded, dry. subergular to sub-
rounded, odlewecue; some flee grave; stage

de M mcallhe (2.0'-5.0'); ocasional cobbes end
4- bouldeua 111.0'-14.0').

3563 2

vertica wells
2 stable

......

........ ..... S

.W

medium

12

TOTAL DEPTrH 14.0'(4.3m)

-5

20-

TRENCH DETAILS_______________ ______

SURFACE ELEVATJON :5 6 60,11725m) LOG OF TRENCH BL-T- 5
DATE EXCAVATED - 29 OCTOBER 1969 OPERATIONAL BASE SITE
SURFICIAL GEOLOGIC UNIT : A5l BERYL.UTAH
TRENCH LENGTH : 14.0' (4.3m)
TRENCH ORIENTATION : E-W MI SITING INVESTIGATION 1Fa,

DEPARTMENT OF THE AIR FORCE - j 11-3-5

- Df - NATIONLIN'.
2MAR 91 USAF-Il



FN-TR45 25

5- EPTH SIEV
IL l $ EY

SOIL DESCRIPTION REMARKS ANALYSIS
-A l

= M 311 OR SA Fl LL PI
0 -

- SILTY SAND, brown, fine to coi,... poorly

graded, dry to slgtly moist, subenguaw to
subrounded. calcaruous; some medium plastic
slit; some tine to aem. grevei; s~ae Ucliche

2medium (2.0'-4.0'); trace cobbles and boulders to vertical well,
dense 20' size Staowe

TOTAL DEPTH 4.0' (1 .2m) cementation at 4.0'
exceeded capacity

of Case 580C
backhoe

8-

-2

12-

4

14-

5

TRENCHI DETAILS _____________________

SUIFICIAL IKOLNSIC UNIT: AN ERLlUATRENCH LENUTH :10.0 (3.0n')
TRENCH ORIENTATION E-W MI SITING INVESTIGATION li

DEPARTMENT OF THEAIFOC-M

BUONO NATIONA& ONO.
0MAR S1iAF1



FN.TR-45 26

DEPTHSIV

$ OIL DESCRIPTION REMARKS ANA LYSI1

U ~ ~ ~ ~ ~ ~ ~ ~ ~ O S___-____________I A FI LL PI
a SILTY SAND, light brown, fine to coa,

poorly graded, dry, subengular to sub-
rounded, cicareous; same slightly plastic;

SMslt;Ilittle fine gravl;stagesmUcalch* (1.'-1552
2 SM ense 3.0').

4- GRAVELLY SAND, lght bownm, fine to
- ~ ~ c -as. poorly peed dry. subengular to

subrounded. calcareous; som fine to coera
* .grael; ~ugIcaliche 13.0'- 10.01);occsidonal

cobbles to 6" size.

2 ........ vertical wells
stable

mnedium
dense

12-

4 ... ____________________

* TOTAL DEPTH 14.0' (4.3m)

5.

20-

TRENCH DETAILS ______________________

SURFACE ELEVATJON : 5640 (168m) LOG OF TRENCH BL-T-7
DATE EXCAVATED :30 OCTOBER 1910 OPERATIONAL BASE SITE
SUIFICIAL UtULOIC UNIT' A51 BERYL, UTAH
TRENCH LENGTH :14.01 (4.3m) _______________________

TRENCN ORIENTATION N-3 MX SITING INVESTIGATION r.f

DEPARTMENT OF THE AIR FORCE - m j -l3-7

______ ______ ______ ______ EN MATIMMAL. ONO,

2MAR 81 USIIT I



FN-TR45 27

DEPTH SI EVE

Goa e SOIL DESCRIPTION REMARKS ANALYSIS

I~0 II IF LL P1.
a a CLAYEY SAND, light brown, flng to cairse,

*poorly graded. dry, subangula to subuunded.
* *calcareous; some medim plasticclay; steps 3 56 39 45 19
*~~ .. Ilche (2.5'-.01 .

2

SC derime

4

verticalu
stable

S SILTY SAND, light brown, fins to cairne,
* poorly graded, dry, subengular to subrounded,

2 calcwaous; little nonpiasti sWt; tra gre".

/S GRVLL ANdrkb fne

coas, wall graded, dry. saaonul to sub-
* .* meium rounded; lile fir g 18 79

MH heed rmedium plastic, udamreeus; stop JY caliche 32

exceeded capacity
12- of Caw 580C

backhoe

14-

'Is

20-

TRENCHI DETAILS _____________________

SURFACE ELEVATION :541W 11649m) LOG OF TRENCH BL-T- 8
DATE EXCAVATED 31 OCTOBER I99 OPERATIONAL BASE SITE
SUIFICIAL GEOLOGIC UNIT* ASI BERYL. UTAH
TRENCH LENGTH :14.01 (4.3mn)
TOWN ORIENTATION E*W III SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - M 1 U1-3-8

Lffif -N ATIIUA one
2MAR 81 u-



FN-TR-4528

9. m = SIEVE
-J USOIL flFSC'I "ION RENARKS ANALYSIS

=~~0 * - 63* LL PI

TT - SILTY SAND, brown, fine 10 cowes, poorly

suip de, grde. igy mtoes, rAbmwdbl to sub-
rounded. caicusaus; some medium Plastic
$at,

2 -GRAVELLY SAND, light to deark bown,
fine to omes - .poorly graded, dry, sub-

dens anglar to subrounded, ciarewous; traceSM to little fine grs"e; trame nonplatic silt;
stege M clihe (1 .0'-4.0'); oeasional

4 ~ cobbies to 6" sie.

medium

-2 Von"ca VemiS
stable

SP. medium
SM dense

.......................

-4

TOTAL DEP TH 14.0'(4.3m)

20-

- TRENCH DETAILS

SURFACE ELEVATJON : 8460 11664m) LOG OF TRENCH 8BL-T- 9
DATE EXCAVATEU- 31 OCTOBER 1960 OPERATIONAL BASE SITE

SURIICIL GOLOGC UIT'A51BERYL, UTAH
TRENCH LENUTN : 14.0' (4.3m) ________________________
TRENCH ORIENTATION : E-VW MK SITING INVESTIGATIONMo

DEPARTMENT OF THE AIR FORCE - M 11--

t~ffi NAT 1 NAL.IU-7
20 MAR 81USF7



FN-TR.46 29

A. 'eWH SIEVE

SOIL DESCRIPTION REMARKS ANALYSIS

~h W SM USA FLL I'll
- rT .SILTY SAND, dark brown, fine to COam,

poorly Wade~d, ofgt moit;l subangulaf
SM deuiin to subrounded, calcareous; ome medium I2 60 38

plastic SIL.

SANDY GRAVEL, light brown, fine to coarse, vertical wels

poorly graded, dry, subenguiar to subraunded, stale
00 to calcareous; some fine to coarve tend; trae

4- 0 P nonpianti silt.

TOTAL DEPTH 6.0' (1.8m) bedrock at 6.0'
-2 exceeded capacity

of Case 580C
backhoe

- i 3 10-

12-

-4

14-

-5

20-

TRENCH DETAILS
SURFACE ELEVATJON 58W (I 792m) LOG OF TRENCH BL-T-1O
RATE EXCAVATED 31 OCTOBER 199 OPERATIONAL BASE SITE
SURFICIAL OEILNGIC UNIT: 14 BERYL, UTAH
TRENCN LENUTH :12.0 (3.7m)
TRENCHI ORIENTATION :E-VJ MX SITING INVESTIGATION

DEPARTMEN'T OF THE AIR FORCE - M1-310

LI -N NATIIUUU J~
20 MAR 81 USAF-3T



FN-TR-45 30

!i DEPTH . -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
A. Z SIEVE

a a a SOIL DESCRIPTION RENARKS ANA LYS IS
ld I - us4

=a W. am
W ai ORI SAIFl LL PH

- 0ui SANDY SILT, bron, Sigh~tly moist medium

plastic, culeweous; mom fine to cooem sub.
* -ngultoaarounsd snd.4 36 60

2J

4-* MM L stiff

2 verticel Vaiks

~ ~ ~t rotowe

SIT SAD lgtbea, imtocom( ~ calearm;s. 5e diohUy plastic silt.

3101

12

14-
TOTAL DEPTH 14.0' (4.3m")

S-

20-

TRENCH DETAILS _____________________

SURFACE ELEVATION 5760 (I TU6mi LOG OF TRENCH 8BL-T-1 I
DATE EXCAVATED 31 OCTOBER 1960 OPERATIONAL BASE SITE
SUEFICIAL GEOLOGIC UNIT: 14 4EYUA
TRENCN LENUTN :14.0' (4.3m)BEYUH-
TRENCH ORIENTATION : 5W MI SITING INVESTIGATION Fo

DEPARTMENT OF THE AIR FORCE 1-31

____ ____ ___ ____ _ _SRO_ NATIONAL, II O.j
2MAR 81 UA-



*F14-TR-45 31

tfDEPTH 3- IEV
z SIEV

SOIL DESCRIPTION REMARKS ANALYSIS

3 GiR SA Fl LL PI

SILTY SAND, light brown to brown, fine to
cos. poorly Waed. dry. subengul to sub-
roundd calcareous; little to somte non- to
slightly plastic silt; trace to little fine grewei 6 3

2stagellcalllhe (1.5'-12.0'); trauecobbles

dense

4

6- SM vertical wlls.
medium stble 1 5

-2 -dense 1 13

3I 10 dens

12-- -

TOTAL DEPTH 12.0' (3.7m) cementartion at12.0'
exceeded capacity

-4 of Case 580C
beckhoe

14-

16-

20

TRENCH DETAILS ______________________

SURFACE ELEVATIONS 5515' (1681m) LOG OF TRENCH BL-T-12IDATE EXCAVATED . 31 OCTOBER 1960 OPERATIONAL BASE SITE
SURFICIAL GEOLOGIC UNIT' AM ERLIUA
TRENCH LENGTH :14.0' 14.3m)
TRENCH ORIENTATION N.SMXSTN IVEIGIOflw

3 20MR81ONO NATIONAL. END.

MAR~~ 81UAb3



FN-TR-45 32

-tI EPTH
&)~ - SE VE

OfSOIL DESCRIPTION REMARKS AAYI

- -*______________________________0I 
SA Fl LL PI

* * SANDY SILT, brown,, dry, medium Plastic;
* calcareous; sonme fine to coarge subangular

to subrotanded send; stage U caliche 12.5'-

2 *ML stiff 10.01).

SILTY SAND, light brown, fine to costs..

4- SM dense poorly gradeddry, subangular to sub-

SAND, light brown, fine to coats., poouty
* graded, dry, subangular to subtounded,

2 calcareous; trac nonpiastic silt.

stable

SIP dense

-3to SM

12

4

14 -

TOTAL DEPTH 14.0' (4.3m)

20-

TRENCHI DETAILS _____________________

SURFACE ELEVAT ION :5420' (1652m) LOG OF TRENCH BL-T-13
DATE EXCAVATED :31 OCTOBER 1980 OPERATIONAL BASE SITE
SURFICIAL OESLOGIC UItT AM ERL UA
TRENCH LENGTH 14.0' (4.3m) ________________________*TRmENC ORIENTATION E- 11SITING INVESTIGATION Fille

DEPARTMENT OF THE AIR FORCE - 1-I3-13

*~~~~ - R-1UW A E3 m
20 MAR 81

Lff-M-.W0~ NAINL IN0.



FN-TR.4 33

-!I DEPTH 5.. SIEVE

u 22 SOIL DESCRIPTION REMARKS ANALYSIS
erX
.- -

..,.u GA SA Fl LL PI

_ o SANOY GRAVEL, light brown, fine to coarse,

0... ~. GP- ~n poorly graded. dry. angular to subangular, wal
S dense calcareous; some fine to comrse sand; trace non- stable 70 24 6
GM plastic silt; some cobbles to 6" size.

TOTAL DEPTH 2.5' (0.8m) bedrock at 2.5'
exceeded capacity

of Case 580C
4- backhoe

-2

3ll

12-

* -4

14-

Is-

-S

20-

TRENCH DETAILS
SURFACE ELEVATION 5700' 11737m) LOG OF TRENCH BL-T-14
DATE EXCAVATED : 1 NOVEMBER 1980
SUFICIAL ELIC UNIT: 14 OPERATIONAL BASE SITE

TRENCH LENITH : 10.0' (3.0m) BERY___ UTAH_

TRENCH ORIENTATION .X SITING INVESTIGATION r Fli

DEPARTMENT OF THE AIR FORCE - W 314

"V- o NATIONAL, INO,
20 MAR 81 USA-



FN-TR-45 34

DEPTHSIEVE

SOIL DESCRIPTION REMARKS AAYI
-I ii 1 -ZSRGil F LL PI

* GRAVELLY SAND, brown to light brown,
fine to coarse, poorly graded, dry, subengular,

* calcareous; some fine to coarse gravel; little I 36 51 13
slightly plastic silt; stage Mf cullche (1.0'- wsi

21 SM dense 3.5'); stage IV culiche (3.5'-4.0'); occasional al
cobbles to 6" size. sal

TOTAL DEPTH 4.0' 11.2m) cementation at
4.0' exceeded
capacity of
Case 580C

5 backhoe

2

12-

4

14-

Is-

20-

TRENCH DETAILS_______________ ______

SURFACE ELEVATION :5520' (1682m) LOG OF TRENCH BL-T-15IDATE EXCAVATED : 1 NOVEMBER 1980 OPERATIONAL BASE SITE
SURFICIAL GEOLOGIC UNIT: A51 BERYL, UTAH
TRENCH LENGTH :10.0* (3.0m)
TRENCH ORIENTATION :E-W MX SITING INVESTIGATION P61

DEPARTMENT OF THE AIR FORCE - M 111-3-15

_____________________________ ~ UE NATIONAL. ONO.I 20 MAR 81 CIA"?4



FN-TR-45 35

a. z SIEV
aSOIL ULSCNI IONU REMARKS ANA LYS Is

- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ G SMS ___________________O A Fl LL PI

: ' SILTY SAND, Ilight brown, fine to coarse,
* poorly graded, dry, subengular to subrounded,

calcareous; some nooplastic silt; supg 11 caliche
1.-5.01).

2-
SMmedium

4

GRAVE LLY SAND, dark brown, fine to
5 coarse, poorly graded, dry, subengular to sub-

rounded, calcareous; somec fine to coass
2 grvelvertical walls'

stable

medium

-3 dense

12-

-4

.14.

TOTAL DEPTH 14.0' (4.3m)

5

20-

TRENCH DETAILS _____________________

SURFACE ELEVATION :5375' 11638m) LOG OF TRENCH BL-T-16
DATE EXCAVATED 1 NOVEMBER 1989 OPERATIONAL BASE SITE'
SURFICIAL GEOLOGIC UNIT: ASI BERYLUTAH
TRENCH LENGTH 14.0'14.3m)_________________________
TRENCH ORIENTATION :N.S MX SITING INVESTIGATION IFii

DEPARTMENT OF THE AIR FORCE - up 11-3-16

tjU**D NATIONL INO,
20 MAR 81 U3AF-37



FN-TR-45 36

3S DEPTH . -EV

21 g oSOIL DESCRIPTION REMARKS ANALYSIS
= * ~GA SR A Fl LL PI

SILTY CLAY, brown to dark gray, wry moist
to saturated, slightly plastic, calcareous.

/////0 3- 7. 26 10

2
o/ /// '

TOTAL ~ ~ ~ a DETH1.003.'

2

12

'14

TRENCH DETAILS

SUDAE EAVATDH 200 NOVEMER 19 LOG OF TRENCH BL-T-17
DATEEXCVATE 2 OVEMER 980OPERATIONAL BASE SITE

SUIFICIAL IEILNGIC UNIT: Al/Mo BERYL, UTAH
TRENCH LENGTH :12.0 (3.7m)
TUENN ORIENTATION E411 MI SITING INVESTIGATION IFillet

DEPARTMENT OF THE AIR FORCE- -- 71

___________________________ U.. RTIUNA END.
20 MAR 81

I 1 - .



FN-TR-45. 37 ~

!I DEPTH - V

C, SOIL DESCRIPTION REMARKS ANA LYSI S
us 

G 
' 

R IA FI LL P1l

S ILT. brown to dark olive-gray, moist to
saturated, medium Plastic, calcareous; some
f finsetomedium send; stage Icalch* (10-2.01; 0 38 62 59 19

2-f r stage M caliche (2.0'-5.0*1.

1- 1Vertical 
wells

stable
MH water encountered

stiffat 7.5'

-2

firm

10-

TOTAL DEPTH 10.0' (3.0m) excavation
termi nated at 10.0'

due to water

12- infiltration

-4

14]

Is-
-5

I

20-

TRENCH DETAILS ______________________

SURFACE ELEVATION 5090' (1551m) O FTEC LT1
DATE EXCAVATED 2 NOVEMBER 1980LO OPER TONL BS-STE
SURFICIAL ISILUIC UNIT: Ao ERYONL UTASEST

TRENCH LENGTH 12.0' (3.7m)i EY.UA

TRENCHURIENTTIUN :E.WMU SITING INVESTIGATION Fla

OEPARTNENT OF THE AIR FORCE -M 1-38

- END0 NATIONAL, INS.J
20 MAR 81 6WI



FN-TR-45 3

!I DEPTHSEV

.SOIL DESCRIPTION REMARKS ANA LYSI S
Z GASI A FI LL PI

j G O..SILTY SAND. light brown, fine to medum.

poorly graded. moist. subanglw to sub.
rounded, calcareous; some alightly plastic 40 54 46
silt; stags IUcallcha (1 .0'-3.0').

2-- SM mediumdense

P'Illli~iiiriiIi
I CLAY, light brown, moist, highly plastic,
i~ ~ ,,~~I''cakcarsas.

It vrtmcall wells

A. CH4 firmIY

12 4rIIII II 111 I I

TOTAL DEPTH 14.0'(4.36n)

20-

TRENCH DETAILS ______________________

SURFACE ELEVATION :5108' (1556m) LOG OF TRENCH BL-T-19
DATE EXCAVATED :2 NOVEMBER 1W~ OPERATIONAL BASC SITE
SURFICIAL 11E1L911C UNIT: A5yIA4oBEYUA
TRENCHI 1.EN111811 14.0' (4.3m) ________________________

TRENCHI ORIENTATION E-W MI SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - M 13-19
___ __ __ __ __ __ __ __ __ - G 1*U T D M -1*

20 MAR 81



FN-TR-45 3

asaa
USOIL DESCEIPTION REAK NSI

I U RISA FILL P1

* - SANDY SILT, light brown, moist. non~4asde
calcareoua; littl fir Is braunded sand. 2.080 N

2 -

*ML firm

4-

6 SAND, brown, fine to coars, poorly graded

2dry, subangular to subrounded, calcaus; vria el
trace gravel; trace nonplastlc silt. sal

7 87 6

-3SP. medium
10.........SM densin

12

TOTAL DEPTH 14.0' 14.3m)

-5

20-

TRENCH DETAILS _____________________

SURFACE ELEVATION :514(r (1567m) LOG OF TRENCH BL-T-20
DATE EXCAVATED :2 NOVEMBER 1960 OPERATIONAL BASE SITE
SURFICIAL IEILUIC UNIT: ASy BERYL, UTAH
TRENCN LENGTH 14.0' (4.3m)
TRENCHI ORIENTATION N-S MI SITING INVESTIGATION F I typ

DEPARTMENT OF TH4E AIR FORCE - I1-3-20

___ ___ __ ___ __ ___ ___ __ ___ - ONO NATIONAL INC.5 20 MAR 81ua n



FN-TR-45 40,

!3 DEPTH -_ _ _ _ _ _ _ _

a.'a S I EVE
as ..

SOIL DESCRIPTION REMARKS ANALYSIS

SILTY CLAY, brown, moist. medium plastic, RI F L

cacros trc Iri ad
2-//////// CL firm

- - ~SILT, lightbrown, dry, slightly plastic, cal- ~~9

I - ML firm Stertia

-310

SILTY SAND, brown, fine to coarse, poorly
graded, dry, subangular to subrounded, cal-
careous; some nonpiastic silt.

12 medium
SMdense

-4

TOTAL DEPTH 14.0' (4,3m)-

20

TRENCH DETAILS
SURFACE ELEVATION :5145' (1 568m) LOG OF TRENCH BL-T-21
DATE EXCAVATED 2 NOVEMBER 1980, OPERATIONAL BASE SITE
SURFICIAL GEOLOGIC UNIT" A5yIA4o BERYL,_______UTAH__
TRENCH LENGTH :14.0' (4.3m)_________________________
TRENCH O11IENTATION :N-S MI SITING INVESTIGATION sm

DEPARTMENT OF THE AIR FORCE -21

I - **DUO AT1UA N **
20 MAR 81VSF3



FN-TR-45 41

~ DEPTHSIEVE

-SOIL DESCRIPTION REMARKS ANALYSIS
as U.R1SA FI LL PI

0 U -

lntorbedded layers of SILTY SAND and
SANDY SILT:

5 73 22
SILTY SAND (SM): brown to Illpht brown, fine

2- to cogam. poorly Waded, slightly moist, sub-
Smemdiumn angular to subrounded. calcareous; little to

dese sme flonplastle silit; trace fine to coas gravel;

1 SANDY SLT MI 3t brown fty mobt, etclws

su*i ML stiffde sid

00

12 m redium

4

TOTAL DEPTH 14.0' (4.3m)

Is5
5

20-

TRENCH DETAILS
SURFACE ELEVATION :51W50(579m) LOG OF TRENCH BL-T-22
DATE EXCAVATERE 2 NOVEMBER 1960 O)PERATIONAL BASE SITE
SUEIFICIAL 1111.08C UNIT: A51 BERYL, UTAH
TRENCH LENUIN 14.0' (4.3mn)-
TRENCH ORIENTATION E-W III SITING INVESTIGATION Fillet

0EPAEN O TE IFN RKE IR 13-22

Er N NATIONAL IN,-
20 MAR 81 JN4



FN-TR-45 42

a EP a- - SIEVE

= OLDSEPINREMARK: ANALYSIS
" a - SO L D SC I T O

7777SILTY SAND, brow., f ine to cows*, poorly
graded, slightly moist, smbengular to sub-

- - rounded, calcareous: som nonplastic alilt;
stope Ircilthe (2.0'-5.012.

* 2.

I 4-

2 .. SM edium wrfical vamis

stbl

12-

4.

*1 ~~~~~~~14. ___ - ____________

TOTAL DEPTH 14.0' (4.3ml

Is

20-

TRENCII DETAILS ______________________

SURFACE ELEVATION :6200' (1585m) LOG OF TRENCH BL-T-23
DATE EXCAVATED : 2 NOVEMBER 1960 OPERATIONAL BASE SITE
SURFICIAL IEULONIC UNIT: ASI 8ERYL. UTAH
TRENCH LENGTH 14.0' (4.3m)
TRENCH ORIENTATION :E-W Ml SITING INVESTIGATION SE

DEPARTMENT OF THE AIR FORCE - = 1 1323

ON N AWTIOA IK
20 MAR 81

*7 17.



I N-TR-45 43

!I~ DEPTHSIE

ZSOIL DESCRIPTION REMARKS ANA LYSI1S

0 uOC R a s ri L L F l

I SILTY SAND-CLAYEY SAND, light brown,
fine to coarse, poorly graded, slightly moist.
subangular tosubrounded, calcareous; some 1 49 50 26 7
slightly plastic silt-clay; stage I caliche (1.5'-

2 5.0'.

* SM- medium
*. SC dense

6 GRAVELLY SAND, brown, fine to coarse.
2 ... poorly graded, dry, subangular to sub.

rounded, calcalos some grael. vetia wells

stbl

medinm
SP dense

10

12-
-. SANDY SILT, light brown, dry, slightly plastic,

4* ML firm calcareous; some fine subangular to subrounded
4 sand.

TOTAL DEPTH 14.0' 14.3m)

20-

TRENCH DETAILS ______________________

SURFACE ELEVATION 5175'(1 577m) LOG OF TRENCH BL-T-24
DATE EXCAVATED :3 NOVEMBER 1980 OPERATIONAL BASE SITE
SURIFICIAL GEOLOGIC UNIT: A5y BERYL, UTAH
TRENCH LENGTH :14.0' (4.3ml
TRENCH ORIENTATION :E-W MX SITING INVESTIGATION

OEPARTMENT Of TH4E AIR FORCE - U-3-24

___ ___ ___ __ ___ ___ __ ___ ___ __MINO NATION IL lUG.
2MAR 81 USAF-37
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- U SI EVE

-aSOIL DESCRIPTION REMARIS ANALYSIS

-a~~~~O S* * -zI A Fl LL PI
0 a w* -

- SILTY SAND, light brown, fine to medium.
poorly gWaded, slightly moist, swhenular

SMmedium to subrourided. calcareous; samne slIghtiyV613
S dense plastic slit.0613

2-

SANDY SILT, light gWay, moist slightly
plastic. calcareous; little fine to medium

4 - mubanigular to subrounded send; stae MI
4- callche (7.5'-10.51).

*.ML firm

2 verical waIs

stable

SANDY CLAY, light gray to light
S /////,brown, moist, slightivyplastic,

calcareous little fine tomedium 1 16 83 31 9
/ / / , ,,,subangulsa to subrounded send.

3

///,.CL firm

4

14. ___________________

TOTAL DEPTH 140f (4.3m)

-5IS

20-

TRENCH DETAILS_______________ ______

SURFACE ELEVATJON : 51W (1570ms) LOG OF TRENCH BL-T-25
DATE EXCAVATED : 3 NOVEMBER 1980 OPERATIONAL BASE SITE
SURFICIAL GEOLOGIC UNIT: A3IA40 EYUA
TRENCH LENGTH :14.0' (4.3m)__________________________
TRENCH IRIENTATION E-W MX SITING INVESTIGATION SV

DEPARTMENT OF THE AIR FORCE -u = 111-3-25

20 MAR 81 uwa
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CDEP' SOIL DESCRIP"ION REMARKS ANALYSISLLP

GRAVELLY1 76 23

2- SM deems c-- poorly graded, dry, wsuengularto sub.
rounded, calcareous; little gae;sae

send (8.0O-14.0').

I ~SP dns

-2 vanicl we~s

-310

SC dens.e524

12

4

14.______________________ _______

TOTAL DEPTH 14.0' (4.3m)

20-

TRENCH DETAILS
SURFACE ELEVATION 51W0 11573m) LOG OF TRENCH BL-T- 26
DATE EXCAVATED :3 NOVEMBER 1980 OPERATIONAL BASE SITE
SURFICIAL IEDLOIIC UNIT: A4o/A5y BERYL, UTAH
TRENCH LENGTH :14.0' (4.3m)
TRENCH ORIENTATION :E-W MI SITING INVESTIGATION ml

DEPARTMENT OF THE AIR FORCE 11- ll3-26

2MAR 81 VIA"-?
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* DEPTH - a
CM o Z SIEVE

-a -SOIL DESCRIPTION EAK ANLYI

21 ONA. - - SA FlI LL Pt
TT ~SANDY SILT, brown to light brow, moist

to slightly moist, slightly plastic. calcareous;

2 itl to some firw to medium sand. 32 8

. * firm

4.

2 - vea ~ls
* '.ML stemse

~10 Stiff

12-

4.

14- TOTAL DEPTH 14.0' 14.3m)

-5

20-

TRENCH DETAILS______________________
SURFACE ELEVATJOh 5175' 11577m) LOG OF TRENCH BL-T-27
DATE EXCAVATED :3 NOVEMBER 1980 OPERATIONAL BASE SITE
SURFICIAL GEOLOGIC UNIT: A4o/A5yBE LTA

TRENCH LENGTH :14.0' (4.3m)
TRENCH IRIENTATION : N-S MX SITING INVESTIGATION r i v

DEPARTMENT OF THE AIR FORCE - GONI 11-.3-27
t(ftUaN NATIONAL, ONO.

2MAR 81 UAFS
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ti DEPTH m z SIEVE

I.m SOIL DESCRIPTION REMARKS ANALYSIS

40 Gi a. 'I A Fl LL Fl

- SILTY SAND, light brown. fine tw medium.
PooctY Wraded, drV. subngula t subrounded,
caicaeus; samne medium plastic lot.

2-

4-

2m medium 'dI'nx* WON$
SM deorm stable

12-

-4

14- ___

TOTAL DEPITH 14.0' (4.3m)

-5Is

20-

TRENCH DETAILS _____________________

SURFACE ELEVATION 5185' (1580m) LOG OF TRENCH BL-T-28SDATE EXCAVATED 3 NOVEMBER 1980 OPERATIONAL BASE SITE
SURIFICIAL GEOLOGIC UNIT: A~yIA4o
TRENCH LENGTH :14.0' (4.3m) BERYL, UTAH
TRENCH ORIENTATION :N-S MI SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - 11-3-28

* - *ED0NATUOUL, EU.
20 MAR891 APU
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tj DEPTH -LSIE

SOIL DESCRIPTION REMARKS ANALYSIS

~GR SAI IFI -z
- ~~ - LI ~ GRAVELLY SAND, light brown, fine to G AF LP

coare poorly graded, dry, subsngar to sub-

dne nonpmumi salt.

SILTY SANDl light brown, fine to coarse,
SM ~~~Poorly waded, dry, subanguls to subrounded,8751

4- S ffmediuml calcareous; little nonplmstic siit; true fine8751
4'dense grve.

* CLAYEY SAND, light brown, fine to come.,
poorly graded, dry, subangular to stjbrounded,

cakwous som meiumplastic cWay.
2 vertical wells

Stable
2 63 35 43 19

3 SC ens

12-

-4 .

141
TOTAL DEPTH 14.0' (4.3m)

-5 Is

20-

TRENCH DETAILS
SURFACE ELEVATJON 5200' (1585m) LOG OF TRENCH BL-T-29
DATE EXCAVATED 3 NOVEMBER 1990 OPERATIONAL BASE SITE
SURFICIAL GEOLOGIC UNIT: A5v/A4o BERYL. UTAH
TRENCH LENGTH :14.0' 14.3m)
TRENCH ORIENTATION N-S MX SITING INVESTIGATION Iso

DEPARTMENT OF THE AIR FORCE - M 111-3-29

-- WO NATIONAL END.
20 MAR 81 hPI
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-1 DET SIEVEa ~ M
- s -SOIL DESCRIP'TION REMARKS ANA LYS IS

Z=b - ~ N5 Fl LL Pt

* SILTY SAND, brown, fine to com poorly
graded. AM011y moist. subangula to sub.

*rounded, cdaeous; som nonpiasti silt;N
*........op ugIrcalhahe 12.0'-3.51) and 16.0'-10.0');

2*sigmcllci(10.'-11.01.

4

SM denasvertical walls*m stalze

-2

TOTAL DEPTH 11.0' (3.4m) ementation at 1 1.0
exceeded capacity

12- of Case 58C
backhoe

4

14-

-5

20

TRUNCN DETAILS ______________________

SURFACE ELEVATJON : 5225' (1593m) LOG OF TRENCH SL-T-30
DATE EXCAVATED :3 NOVEMBER 1980 OPERATIONAL BASE SITE
SUIPICIAL SEILUOIC UNIT: A~y BERYL. UTAH
TRENCH LENGTH :14.0' (4.3m) FnTRENCH ORIENTATION : N-S MX SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - M 11-3-0

20 MAR 81 1Wa
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!I OEPTN SIEVE

us&SC OIL DESCRIPTION REMARKS ANALSS
SM ~ Z

U -J -S ____________________________GO SA Fl LL PI

TT SILTY SAND, lIit brown, fine to camsa.
poorly graded, sigtly molet. suaengular
to subrounded. caleeous; samne nonplatie
sit; aeMaliche (4.5'-7.0') and (10.0'-

2- 12.0').
2 meditam

dorm

4-

vertical wall
ISM stable

2

3

12
TOTAL DEPTH 12.0' (3.7m) cmentation at 12.11

exceeded capacity
of Caoe 58C

4 beckhoe

14-

5Is

20-

TREMCN DETAILS_______________ ______

SURFACE ELEVATION :52W* (1603m) LOG OF TRENCH BL*T-31
DATE EXCAVATED : 3 NOVEMBER 1960 OPERATIONAL BASE SITE
SURFICIAL *EILOOIC UNIT: All BERYL, UTAH
TRENCH LENGTH :14.0' (4.3m)
TRENCH ORIENTATION N-S 01 SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE ]a1-3-31

________________________WINO__ WUD ATUUNAIL U..
0MAR 8t13-S
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TEST PIT LOGS
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4.0 EXPLANATION OF TEST PIT LOGS

See Section 2.0, "Explanation of Boring, Trench, and Test Pit
Logs", for explanations.

61

"'CR flED A& msINOa..
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3 OPTN- a
a. SIEVE

SOIL DESCRIPTION REMARKS ANALYSIS

-i1 lSA F1ILL PI
aF - U _ _ __ _ _ _

SILTY SAND-.CLAYEY SAND. bhw -- tolgt
brown. fine to comae, poasly Waded, slightly
moist to dry, subengalar so sbraunded. cal-

mediu womi; somne slightly plastic sit-clay; ttam
Idense v'; . M caliehe (2.0'-5.0').

10 4 423 5

Sm-
SC

3-

dense vertical vills
ste

4

5

4 SILTY SAND, light bNown fine to coar".
poorly graded, dry, iuwnil to subroundid,
calcareous; some nonplf slit; u= gravel;
stope ]I csllche (5.0-10.01I; trac cobbles to

8 10" size 17.0Y'100').

-2

SM dense

caving

SURFAE 10 -2-.--.--. -TOTAL OEPTH 10.0' (3.0rn)

SRAEELEVATION: 5670T (172&m)
SURPICIAL GEOLOGIC UNIT: A5I

LOG OF TEST PIT 81-P-I
OPERATIONAL BASE SITE

BERYL.UTAH

MI SITING INVESTIGATION

DEPARTMENT OP THE AIR FORCE - NO 114-1

20 MAR 81 UNAr-21
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6 Z. SIEVE
Go 2 , SOIL DESCRIPTION REMARKS AAYI

- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ____________________USA Fl LL Fl

"'T SANDY CLAY-SANDY SILT, brown, Slightly
/ // /,-v /moixt. sighly pin&t*; sao fins to com sub-
// / ///angular to mabraunded send.

o//////// CL- sif22 4
///~///ML

2

GRAVELLY SAND, light brawn, fine to
3 -~ -: - coarse, porly graded, dry. subanguiar to

subrounded, calcareous; same fine to coarse

Stw

spMedium
2 SPdense

.3

TOTAL DEPTH 10.0' (3.0m)

SURFACE ELEVATION: 5300 oiBImI

SURFICIAL GEOLOGIC UNIT. A~i/A~v

LOG OF TEST PIT BL.P-2
OPERATIONAL BASE SITE

BERYL. UTAH

III SITING INVESTIGATION
DEPARTMENT OF THE AIR FORCE - 00 11-4-2

0 U*N AT 10 mA L I INIL
20 MAR 81 USAP-21
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5 DEPTN IV

41SOIL DESCHIP"ION REMARKS ANALYSIS

-Ji SA A FI LL PI

- '.6 SANDY SILT. brown. Sightly moist medhim
* plastic; swm Tfil to cowsei suwmtgu to sub-

1ML stiff

GRAVELLY SAND, lIit boon, fin, to
coss poorty gi dsd. sy. bengu to Sub-
rounded. calcaeouas; same tine to com

Sp- very gmww; -se nonplse* sit; quo Mallche
m SM dens (2.0%4.01). sums 1Zcalahe (4.01; ogeasioned

cobblesto6" sine.

4-
TOTAL DEPTH 4.0' (1.2m) cementation

at 4.0*
exceeded

capacity of

backhoe

-2

.3

SURFACE ELEVAION: SOW0 (1731m)j SUEFICIAL IEILIIIC UNIT: A51

LOG OF TEST PIT BL-P-3
OPERATIONAL BASE SITE

BERYL, UTAH

MI SITING INVESTIGATION P33

DEPARTMENT OF THE AIR FORCE - NO 1-4-3

r- ManN TIUna ogj
20 MAR 81 UIAF-21
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U SIEVE
w : OIL DESCRIPTION REMARKS ANALYSIS

-~~~~8 SA___ _ __ _ F15 FLL Pl

7 6033
SM dens

2-

.... GRAVELLY SAND, light brown, fine
to coms., poorly waeded. dry, subnguau to
subraunded. calicarsous; same fine to cws
grave; trace noniplatuc silta M~ ifcaliche

.. (3.0'-.O ); stag UI celiche (6.0O"10.0'),
occasional cobbles to 6" size.

verticl voels
stable

8:

SP.
2 SM dens.

I 0I - - I II .

SURFACE ELEVATION 554T0689m1
SUIFICIAL 41011.4IC UNIT: A!:i

LOG OF TEST PIT BL'P-4
BERYL. UTAH

MI SITING INVESTIGATION
DEPARTMENT OF THE AIR FORCE - 00 114

NATIOA.I~
20 MAR 81 USAF-21
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as 
SIEVE

m m &SOJIL DESCRIPTION REMARKS ANALYSIS

-h IA SA Ft LL Pt

- SILTY SAND. brown, fine to coerse, poorly :
Waded. slightly moist, suabengw to sub.
rounded. calcareoue; smem nonplensteit;
asjond cobbles to 6" size (0.0'-7.0Ol.

SMmedium

dene

.00.~O SANDY GRAVEL, light brown. fine to comm.,
3 ~ well graded, dry, subangular to subrounded.3 .0 0calcareous; some fine to coarse sand; trace vertical wlls

nonpiastic silt; stage M caliche (2.0'-7.0'). stable

0

~GW- 64 27 9

7. TOTAL DEPTH 7.0' (2.1m) ceetation
at 7.01

exceeded
capacity of
Cas 580C

bockhoe

.3

SURFACE ELEVATION: 5530' (1686m)
SURFICIAL GEOLOGIC UNIT: ASo

LOG OF TEST PIT BL-P-5
OPERATIONAL BASE SITE

BERYL. UTAH

MX SITING INVESTIGATION
DEPARTMENT OF THE AIR FORCE NO E14-

- *RDN NATIONA.l*
20 MAR 81 USAF-21I
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-SOIL DESCEIP"ION REMANDS ANIALYSIS

e~g SANDY GRAVEL, Wom toight b o'm.
to ea.AF 40 dne fiLoCasePI wdd lghl os

TOTA s EPTH 1Zclch .0'-2.0"j; trc oblst

61,c4n. itmsf
cv 80

3 backhoe

06so,

2s?0

SUOTAC EDEPTTHN 2.0'04m)7t02.0
SURPIGAL IESISIC UIT: Ad

LOG cit OFTSoITf *-
OPAINAL BASESIT

SURFACE SITINGON INVESTIGATIO

DEPARTMENT OF THE AIR FORCE - Of J1-4-6

20 MAR 81
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9L 1 b. - SIEVE

1 3 -SOIL DESCRIPTION REMARKS ANALysis

-9 OR__ _ __ _ SA3 FI LL PI

* * SILTY SANDO, brown, fine to coarse poorty
*SM medium graded, slghtly moist, subenguiwr to eb-

dolS rounded, calcareoues some naolsmtrdlift.

0 SANDY GRAVEL, light brovwn, fine to comre.
* BPoorly ~.ed dry, subengular to subrounded,

0 caloenous; sme fine to coorse send; tie non-
;* ccplastic slit; stage MI callahe (1 .0'4.5'); urc

2- *--*e cobbles to 6" size.
6440 vertical wells

6~ *tle stabL
:.' . GP- dn

0 .0C GM des
3 %

0
.h I

4-

STOTAL DEPTH 4.5' (1 .4m) cemn45'o

exceeded
caacity of
Case 58C
backhos

-2

.3

SURFACE ELEVATION: 5400 (164G)
SURFICIAL IEILOBIC UNIT: Ai

LOG OF TEST PIT BL-P-7
OPERATIONAL BASE SITE

BERYL, UTAH

MX SITING INVESTIGATION FlS

DEPARTMENT OF THE AIR FORCE - 00 14-7

_______________________________ NA I N TUUNM-
20 MAR 81UA-I
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DEPTHSIEVE

it ii q SOIL DESCRIPTION RMKS ALSIs

'&. a -____________________0S SAJFI LL PI

*SANDY SILT, br~.n moist, slghl plstc
* sarme fine to cowls subenguw to subrounded
*swid trame sw; mp 1cache (1.5'-2.0'); 6 33 61

ML firm truellt
stable

cemeftotonTOTAL DEPTH 2.0'(0.6m) at 2.0'
exceeded

capacity of
Cam 58DC

3- backhoe

4

2

7-

3

SURFACE ELEVATION: 5480' (1670m)
SURFICIAL SEOLOSIC UNIT: ASi

LOG OF TEST PIT BL.-P-8
OPERATIONAL BASE SITE

BERYL, UTAH

III SITING INVESTIGATION PSR

DEPARTMENT OF THE AIR FORCE - NO 1-4-8

____ ____ ____ ____ ____ ___ ND ATIMINAL, INS,

20 MAR 81 USAF-21
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09"N1 S 3*IEVE

- BgSOIL DESCIPT"ION REMARKS ANALYSIS

-'O USA FI LL PI

CLAYEY SAND. bemon. fire 'to comee Poouly

graded, distiy moist, suw*Awga to sub.
rounded; smedium plasti clay.

SC dee 4 48 48 47 28

2.

*SILTY SAND, ligt two bv , fe to coerse. stable
3- poorly graded, dry, suaengular to whirounded.

* calcareous; little nonpstic silt; trae gravel;
stage me7clich. 13.0'-6.0').

SM dense

* GR~AVELLY SAND, tt bmwen, fine to
2 .::4coarse, well graded, dry, sbangular to sub-

rounded, calcareous; some fine 'to coarse

*:.v.".~: ~ gravel; trace nonplatic sit; stage Icliche
-L-e.(67O'10.01I; trame cobbles end boulders

to 20" sine.

* W caving
SM dense

3

TOTAL DEPTH 10.0' (3.0m)

SURFACE ILIVATImN: 5400 1165MMI
SUIPICIAL 1111L1.I8I UNIT: AWi

LOG OF TEST PIT BL.P-9
OPERATIONAL BASE SITE

BERYL, UTAH

MI SITING INVESTIGATION
DEPARTMENT OF THE AIR FORCE - 00 114-

20 MAR 81 USAF-11
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= -[T

46 SIEVE
2 1 . e SOIL DESCRIPTION REUAIU ANOALYS IS

OR1 ElA FI LL Ff.

SILTY SAND, light brown, fie to comise,
pocaly grded. slity moist to dry. subengulw
to subiounded, acareous; sam norplarnic
slit; Use fine used; sup. I cailsie (1.0'-

9 60 31

2.

SM

3-

4-

GRAVELLY SAND, lgtbraws, fine to

rounded, calcareous, some fle to come

gravel;t ra e d drylsicslt. bblesr b

Sp. medium
SM deo.

.3

TOTAL DEPTH 10.0'.(3.0m)

SURFACE ELEVAT IN 5320Y (1622m) ---SUIFICIAL BIOLOGIC UNIT: AMI

ILOG OF TEST PIT BL-P-1O

OPERATIONAL 
BASE SITE

BERYL, UTAH

F : MX SITING INVESTIGATION FSR

DEPARTMENT OF THE A IR FORCE - 00 11-4-10

inJm'* 0 NATIONAL. IE
20 MAR 81 J IfAF-21
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SIEVE

IS WSOIL OESCI "'ION REMARKS ANIALYS is

9 01 lSA FI LL PI

meimGRAVELLY SAND, brown me light bown.
dne to drv. subamp~w tosbrounded. calowecus;

some fine to coarse grael; little nonPlsetic
silt; stagsm MI cailche Ii1.0'-4.0'); stWg I celiche
14.0'6.5*); ocasonl cobbles to ItW' size. 24 59 17

SM

2

3.

dium vertical wellsmetable

SS

2
SILTY SAND, light brown fine to coarse,

dimpoorly graded, dry, wubanguiar to subrounded,
SM mdu acros little nonpiastic silt.

GRAVE LLY SAND, light brown , fine to
co.ee Poouly graded, dry, subengular to
subrundsd, calcareous; samne fine to cout

TOTAL DEPTH 10.0'1(3.0m)

SURFACE ELEVAIO: 5360' (1 634m)
SURFICIAL IEOLIIIC UNIT: A~i

LOG OF TEST PIT BL-P-1 1
OPERATIONAL BASE SITE

_____________________BERYL,_______________UTAH_______

III SITING INVESTIGATION FSR

DEPARTMENT OF THE AIR FORCE - NO 1-41

20 MAR 81 USAF-u1
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~ DZT SIEVE

asSOIL DESCRIPTION REMARKS ANALYSIS

-h lIA FI LL PI

SANDY SILT, light bron, slightly mnois,
slightly plstc c~uWGa; litteneas ub-
angular to wubrounded send.

a,.0 13 87 32 8

2-

ML stiff

3-

4 ,

- a stable

CLAYEY SAND, brown, fine to coarse,
*SC dens Poorly graded, dry, wubengular to subrounded.

calcareous; some slightlyplastic clay; trace 5 60 35 28 8
fine gravel.

SILTY SAND, light brown, fine to coarse,

2 poorly graded, dry, subangular to subrounded,
* calcareous; somne nonpstic sift; trac gravel;

SM deo. stage Mcaiche (6.0'-7.0').

* GRAVELLY SAND, light brown, tine to
* coarse, Poorly gwaded, dry, ubeaguier to sub-

rounded, calcareous: soome fine to coar"
grw4W; tiac nonpkset salt.

SM

41 50 9

TOTAL DEPTH 10.0' (3.0m)

SURFACE ELEVAT fIN: 5210Y (1688m)
SUIFICIAL GEOLOGIC UNIT: A3

LOG OF TEST PIT BL-P-1 2
OPERATIONAL BASE SITE

BERYL. UTAH

MX SITING INVESTIGATION IFSR
DEPARTMENT OF THE AIR FORCE - *0 11-4-12

20 MAR 81 1 I R U T O A . USAF-21
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ofPH SIEVE

a a D SOIL DESCIPT ION REMARKS ANALYSIS10 a

I URA FI LL PI

. . CLAYEY SAND, lgt beown , flew w comm,

* .2.fine paW~; amp mcalch (1.5'4.5').

* .15 6025

2

3

SC darme vee wal
stable

N

5

-2

TOTAL DEPTH 7.0' (2.1 mi c~ett
at 7.0'

Can 590C
S backhos

10-

SURFACE ELEVATION: 5420' (1652m)
SURFICIAL 89E1.018C UNIT: ANi

LOG OF TEST PIT BL-P-13
OPERATIONAL BASE SITE

BERYL. UTAH

MI SITING INVESTIGATION
DEPARTMENT OF THE AIR FORCE _ e fl1--3

20 MAR 81 JUSAF-21I
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*SOIL OESCEIPTIOU REAKS ANALYSIS

as an~ SA FI LL PI

1T SILTY SAND, light brown, fine to come.
meim poorly graded, slightly moiet to dry. sub-

dSww angula to subrounded. calcareous; little to
some nonplati silt; little fine to coars

* gravrl; stage Illfcaliche (1 .0'-3.0'); trace
cobbles to 6" size.

2. es

3.

SM

44

verili Wa

medium

dlanse

GRAVELLY SAND, light brown, fine to
coarse, poorly graded, slightly moist, sub-
angular to subrasanded, calcareous; little fine
to coars grael; trame nonpleatic slit.

SM 1aiwa 19 76 5

.3

TOTAL DEPTH 10.0' (3.0m)

SURFACE ELEVAT IN: 53W (1622m)
SURFICIAL IEULIIIC UNIT. A51

LOG OF TEST PIT BL-P-14
OPERATIONAL BASE SITE

BERYL, UTAH

MI SITING INVESTIGATION pilot#

DEPARTMENT OF THE AIR FORCE - 00 11-414

20 MAR 81 U"2
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-6 SIEVE

SOL ESII"IN EUAID ANALYSIS

-a I61 II FI LL PI

SILTY SAND, light brown, fine to medium, A
poorly ~rde. slightly moist. jubsnujlar to

* subraundod, calcareous; some non0Iastic slilt;
oocasional cobbles and boulders at 10.0'.

1 74 25

2-

medium Vertical wals
Sivi denas stable

2

TOTAL DEPTH 10.0' (3.0m)

SURFACE ELEVATION: 5340'(C1628m)
SURFICIAL IEOL8IIC UNIT: A5i

LOG OF TEST PIT BL-P-15
OPERATIONAL B3ASE SITE

BERYL, UTAH

MX SITING INVESTIGATION FlE

DEPARTMENT OF THE AIR FORCE - 30 11-4-15

20 MAR181 -USAF-21
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11 a . SOIL OSCIPI1 ENAR ANIALYSIUm2

UO ElA IIl LL Fl

CLAYEY SAND, Ilo brown, fine to cowue.,
* . .* .. Poorly gedd dry, suengulue to wubrounded,

calcareous; soesihlypamcday; p
calich. 41.0'41.51).

* . . SC dee

2

3-

GRAVELLY SAND, dark brown. fine to
4 -Cagru. Poorly Wraded, dry, subangular to

ubrouanded, calcuaus; some fine to comrse

verticel Wells
stoble

-2
sp deClem

.3

TOTAL DEPrH 10.0'13.0m)

SURFACE ELEVATION: 5480' 1670m)
SUIFICIAL BIOLOIC UNIT: A51

LOG OF TEST PIT BL-P-16
OPERATIONAL BASE SITE

BERYL, UTAH

UX SITING INVESTIGATIONFia
DEPARTMENT OF THE AIR FORCE - Of 11-4-16

20 MAR 81 U3W-I
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K PTN I EV EISOIL nECRI ION REUAW ANALYSIS

*I o I SA IILL PI

CLAYEY SAND. brown, fine to coarse, Poorly
gradd slightly moist. snglw to suangulair,

1:1 calcareous, somne medium plastic clay; little
fine gravel. stage Mcliche (1.0'-2.5;te

1 cobbles to 6" size.
1353 34

2

>\ Sc dens vertical well$
stable

4.

GRAVELLY SAND, dark brown, fine to

U coarse, poorly graded, dry, angular to sub-
angular, caleareoas; some fine to coarse

gravel; trace cobbles to 10" size.

caving

~: SP medium

TOTAL DEPTH 10.0' (3.0m)

SURACE ELEVATION: 6600'0(707m)
SUR EI L ILOIC UNIT: A~i

LOG OF TEST PIT BL-P- 17
OPERATIONAL BASE SITE

BERYL, UTAH

91 SITING INVESTIGATIONIDEPARTMENT OF THE AIR FORCE 00 Hl1-4-17

ag WTIR 11a
20 MAR 81 USAF-I I

7: -a 
ofoogm
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2 SOIL DESCRIPTION RENAIUS Ah1EV!

a M. -4 1URSA PILL Fl

* SILTY SAND. brown. fine to cowse, Poorly
graded. slightly moist, mabangular to sub-

* - rounded, calcareous; some nonpiastic silt.

SMmedium
dense

2-

GRAVELLY SAND, daerk brown, fine to
4- coarse, poorly graded, dry, subanguiar to

subrounded, calcareous; some lne gravel;
stage M ciche (3.5'-.0').

vertical wells

U stable

-2

SP dee
7-

.3
10. ____________________

TOTAL DEPTH 10.0' (3.0m)

LURFACE ELEVATION: 5350'(1631m)
SUFCA 1EULIUIC UNIT: A5i

LOG OF TEST PIT 81-P-iS
OPERATIONAL BASE SITE

OEPATMETOF BERYL, UTAH

MI ITN INVESTIGATION
DEARMET FTHE AIR FORCE - NO 11-4-18

3 20 MAR 81 U~E
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~ 'SOIL DESCEIP"ION REUARK ANALYSIS

U lI1SA FILLIP1

CLAYEY SAND. brown, fine tocamae
*poorly grde. slghl most ws.aml to
* .. sibrounded. cacaeos little ulightly plastic

clay; stae 1 callche (1 .5'-4.5').

2
SC dense

4

. r verfical wells
stable

GRAVELLY SA-ND. oarK brown, fin* to
U . coarse, poorly graded, dry, subengular to

subrounded. calcareous; some fine to coarse
suangular gravel; occasional cobbles to 6"
Size.

eB.

-2

SP dense

..

10.

I - TOTAL DEPTH 10.0' (3.0m) jL
* SURFACE ELEVTISI: 5300' (1615m)

SURFICIAL IKILONIC UNIT: AS.

LOG OF TEST PIT BL-P-19
OPERATIONAL BASE SITE

BERYL, UTAH

MX SITING INVESTIGATION F111121

DEPARTMENT OF THE AIR FORCE - 00 114-19

20 MAR 81 VIAN-tl
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96 at SIEVE
S3SOIL DESCEIP"ION RENARKS ANA LyI I

W- 02 SA FI LL PI

SILTY SAND, light brown, fine to cowri.,
poorly graded, dry, sumisr to subrounded.
calcareous; little nonpiestic tit: trece grael.

medium verticel VellS
SM deisstable

3-

4-

TOTAL DEPTH 5.0' (0 .5m) Aedik at 5.0

U. _______________________________________exceeded cepecity

beckhoe

7-

10-

SURFACE ELEVATION: 5440' (1658mln
SUIFICIAL IEILSUGIC UNIT: AS.

LOG OF TEST PIT BL-P-20
OPERATIONAL BASE SITE

BERYL, UTAH

11 SITING INVESTIGATION pg.

OEPARTUENT OF THlE AIR FORCE - 00 11-4-20

20 MAR 81 UFI
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SIEVE
S~LREMARKS AliALYSIS

IN 62__ _ __ _ _ _ S - F1 ILL PI

SILTY SAND, light brown, fine to medium,
poorIy graded. moist, subangular to sub-
rounded. calcareous; some nonpiactic silt;
stagellcalliche (2.0'-5.O').

2 50 48

2-

3-

4-.

5-SM medKium vertica wells
dense stable

2

j TOTAL DEPTH 10.0' (3.0m)

SURACE ELEVATION: 52001f1584m?

U1111A MIMLIC UNIT: A~i

LOG OF TEST PIT BL-P-21
OPERATIONAL BASE SITE

* BERYL, UTAH

III SITING INVESTIGATION FSU

D EPARTMENT OF THE AIR FORCE - 00 f1-4-21

-NATI~~lIS

20 MAR 81 USAF-21

- - - - - - - -''4-*
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EXPLANATION OF
LABORATORY TEST RESULTS
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5.0 EXPLANATION OF LABORATORY TEST RESULTS

Laboratory test results are presented in this section. Table

11-5-1 contains a summary of laboratory test results. This

table contains results of sieve analysis; plasticity data; in-

situ dry unit weight, moisture content, degree of saturation,

and void ratio for drive and Pitcher samples; results of compac-

tion tests; and specific gravity of solids. Other tests such as

triaxial compression, unconfined compression, direct shear, con-

solidation, chemical, and California Bearing Ratio (CBR) are in-

dicated on the table. Tables 11-5-2 through 11-5-4 and Figures

11-5-1 through 11-5-5 present results of triaxial compression,

unconfined compression, direct shear, consolidation, chemical,

and CBR tests.

All tests were performed in general accordance with the American

Society for Testing and Materials (ASTM) procedures. The fol-

lowing list presents the ASTM designations for the tests po -

formed during the investigation.

Type of Test ASTM Designations

Particle Size Analysis D 422-61
Liquid Limit D 423-66
Plastic Limit D 424-59
Unit Weight D 2937-71
Moisture Content D 2216-71
Compaction D 1557-70
Specific Gravity of Solids D 854-58
Triaxial D 2850-70
Unconfined Compression D 2166-66
Direct Shear D 3080-72
Consolidation D 2435-70
Test for Alkalinity (pH) D 1067-70
Water Soluble Sodium D 1428-64
Water-Soluble Chloride D 512-67
Water Soluble Sulphate D 516-68
Water Soluble Calcium D 511-72
Calcium Carbonate D 1126-67
California Bearing Ratio (CBR) D 1883-73

fiGM NATIONAL. ONO.
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Explanation for the tables and figures presented in this section

are as follows:

A. Activity Number - Boring, trench, or test pit sample designa-

tion.

B. Sample Number - Prefix indicates the type of sample; expla-

nation is at the bottom of the table.

C. Sample Interval - This is the depth range measured from

ground surface over which the sample was obtained.

D. Percent Finer by Weight - Presents the results of laboratory

particle-size analysis (ASTM D 422-63) performed on repre-

sentative soil samples at the depth indicated. The numbers

represent the percent (by dry weight) of the total sample

weight passing through each sieve size indicated.

E. Atterberg Limits (ASTM D 423-66 and D 424-59) -

LL - Liquid Limit, the water content (as percent of soil dry
weight) corresponding to the arbitrary limit between
the liquid and plastic states of consistency of a soil
(ASTM D 423-66).

PL - Plastic Limit, the water content corresponding to an
arbitrary limit between the plastic and the semisolid
state of consistency of a soil (ASTM D 424-59).

PI - Plasticity Index, numerical difference between the
liquid limit (LL) and the plastic limit (PL) indicating
the range of moisture content within which a soil-water
mixture is plastic.

NP - Nonplastic.

P. USCS - Unified Soil Classification Symbols are given here;

see Table 11-2-1 in Section 2.0, "Boring Logs", for complete

details of USCS system.

iGRCO NaTIONAL. 1N0.
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G. In Situ - Presents results of tests on drive and Pitcher

samples.

Dry Unit Weight - indicates dry unit weight of soil deter-
mined as per ASTM D 2937-71.

Moisture Content - weight of water reported in percent of
dry weight of soil sample (ASTM D 2216-
71).

Saturation - the degree of saturation in a soil sample
is defined as the ratio (in percent) of
the volume of water to the volume of all
voids in the soil.

Void Ratio - the numerical ratio of the volume of
voids to the volume of solids in a soil
specimen.

H. Compacted - Indicates results of laboratory maximum dry

density and optimum moisture content test as per ASTM

D 1557-70.

I. Specific Gravity of Solids (ASTM D 854-58) - Indicates the

ratio of 1) the weight in air of a given volume of soil

solids at a stated temperature, to 2) the weight in air of

an equal volume of distilled water at a stated temperature.

J. Triaxial - The triaxial compression tests were performed in

accordance with the procedures of ASTM D 2850-70. The

following explanations and definitions apply.

Triaxial Compression Test - a cylindrical specimen of soil
is surrounded by a fluid in a pressure chamber and sub-
jected to an isotropic pressure. An additional compressive
load is then applied, directed along the axis of the speci-
men called the axial load.

Consolidated-Drained (CD) Test - a triaxial compression
test in which the soil was first consolidated under an all
around confining stress (test chamber pressure) and was
then compressed (and hence sheared) by increasing the
vertical stress. "Drained" indicates that excess pore water

UGRO NATIONAL, $NU.
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pressure generated by strains is permitted to dissipate by
the free movement of pore water during consolidation and
compression.

Consolidated-Undrained (CU) Test - a triaxial compression
test in which essentially complete consolidation under the
confining (chamber) pressure is followed by a shear test at
constant water content.

Confining Pressure ( 3) - the isotropic chamber pressure
applied to the soil specimen during consolidation and com-
pression.

Maximum Deviator Stress ( i- 3) - the difference between the
major and minor principal stresses in the specimen at fail-
ure. The major principal stress on the specimen is equal to
the unit axial load plus the chamber pressure, and the minor
principal stress on the specimen is equal to the chamber
pressure.

Strain Rate - axial strain, , at a given stress level is
defined as the ratio of the change in length ( L) of the
specimen to the original length of the specimen (Lo). The
rate of strain was controlled during the test so that this
ratio increased at equal increments for each minute of test-
ing.

Back Pressure - pressure in excess of atmospheric applied
to the pore water of a soil sample. Back pressure is usu-
ally applied to 1) increase saturation of the sample, or
2) simulate the actual in situ pressure regime.

K. Unconfined Compression - Test procedures were as described

in ASTM D 2166-66. Unconfined compressive strength is de-

fined as the load per unit area at which an unconfined pris-

matic or cylindrical specimen of soil will fail in a -imple

compression test. In these methods, unconfined compressive

strength is taken as the maximum load attained per unit area

or the load per unit area at 20 percent axial strain, which-

ever occurred first during the performance of a test.

L. Direct Shear - The procedures of ASTM D 3080-72 were fol-

lowed for direct shear testing. In this test, soil under an

I
" WGR ATIUNAL. IWn.
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applied normal load is stressed to failure by moving one

section of the soil container (shear box) relative to the

other section. Normal stress is the value of load per unit

area acting perpendicular to the plane of shearing. Maximum

shear strength is defined as the maximum resistance (ksf) of

a soil to shearing (tangential) stresses.

M. Consolidation (ASTM D 2435-70) - A consolidation test is a

test in which a cylindrical soil specimen is laterally con-

fined in a ring and compressed between porous plates. The

term "consolidation", as used here, indicates the gradual

reduction in volume of the soil mass resulting from an

increase in compressive stress (axial load per unit area).

N. Chemical - The chemical tests performed on soil samples

included: pH; water soluble sodium, chloride, sulphate,

calcium; and calcium carbonate content. pH is an index of

the acidity or alkalinity of a soil in terms of the loga-

rithm of the reciprocal of the hydrogen ion concentration.

ASTM test procedure designations for these chemical tests

are included in the list on the first page of these Explana-

tions.

0. CBR - California Bearing Ratio (CBR) is the ratio (in per-

cent) of the resistance to penetration developed by a sub-

grade soil to that developed by a standard crushed-rock

base material. The procedures for conducting a CBR test

were as outlined in ASTM D 1883-73. The materials tested

'3Gfl NATIONAL, INC.
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for CBR were also analyzed for particle-size distribution

(ASTM D 422-63) and compaction characteristics (ASTM D

1557-70). The term "percentage of maximum density" indi-

cates the ratio (as a percentage) of the compacted sample

dry unit weight to maximum dry density obtained in the

laboratory from ASTM D 1557-70, "Moisture-Density Relations

of Soils Using 10-Pound (4.5-kg) Hammer and 18-inch (457-mm)

Drop."

T GM WNAVOAL. 
@NO.



D-4 10.2-11.0 3.11-3.35 100
D-6 15.2- 16.0 4.63- 4.88 100
D-6 20.2-21.0 6.16- 6.40
D-7 25.2- 26.0 7.68- 7.92 100 90
D-8 30.2- 31.0 9.20-9.45
0-9 35.1-35.9 10.70 - 10.94 100 90

0-10 40.2-41.0 12.25 - 12.50 -- 100 97
0-12 50.2-51.0 15.30 - 15.54
0-13 60.2 -61.0 18.35 - 18.59 100 81
D-14 70.2- 71.0 21.40 - 21.64 100 84
D-15 80.2-81.0 24.44 - 24.69
0-17 100.2- 101.0 30.54-30.78

D-2 1.7 - 2.5 0.52 -0.76 100 89
D-4 3.7-4.5 1.13-1.37
0-6 6.2-7.0 1.89-2.13

D-9 11.2-12.0 3.41-3.66
D-10 15.2- 16.0 4.63 - 4.88 100 91
0-12 25.2-26.0 7.68-7.92
D-13 30.2 - 31.0 9.20 - 2A45
0-14 37.2-38.0 11.34 - 11.58
D-15 41.2-42.0 12.56 - 12.80 100 97
0-17 49.2-50.0 15.00 - 15.24
D-18 60.2-61.0 18.35 - 18.59

D-19 70.2-71.0 21.40 - 21.64 100
D-19 70.2-71.0 21.40 - 21.641
0-20 80.1 - 80.9 24.41 - 24.66 100 80 70
D-21 90.2- 91.0 27.49 - 27.74
D-22 101.2 - 102.0 30.84 - 31.09

D-3 b3.2 - 4.0 0.98- 1.22
P-6 7.0- 7.8 2.13- 2.38
P-8 13.5-14.2 4.11-4.33
P-8 13.5 - 14.2 4.11 - 4.33

P-8 14.2- 15.0 4.33-4.57
P-9 19.0- 19.7 5.79- 6.00
P-9 19.7 - 20.4 6.00- 6.22

0-10 25.2 - 26.0 7.68- 7.92
P-11 29.9-30.7 9.11-9.36 100



I? BY VEIIHT I N-S I TU COMPACTED
U S STANDARD SIEVE NO. ARIC ATTERBER UNIT MAXIMUM =SIZE n LIMITS (b) USCS - -

- oSAN SILT OR CLAY (c) WEIGHT - DENSITY
4 10 40 100 200 .005 .001 LL PL PI (pcf) hch/'gin CD ( ) U

II___SM 95.3 1527 11.2 39.6 0.77
__ SM 95.3 1527 14.1 49.7 0.77 _ J

94 86 66 45 33 SM 100.7 1613 11.5 46.2 0.67 J i
95 86 25 11 9 SW-SM 104.3 1671 9.1 39.9 0.62 ___

96 88 68 47 33 SM 96.9 1552 13.3 48.4. 0.74 i _

I IGPGM 111.9 1793 13.4 71.6 0.51 I
71 54 24 13 9 SW-SM 118.8 1903 5.3 34.1 0.41 _

__ SW-SM 122.9 1969 9.5 69.2 0.37
64 44 17 8 6 SW-SM 120.3 1927 9.8 66.4 0.40 I
67 49 27 15 12^ SW-SM 118.9 1905 7.5 48.4 0.42 1

__ SM 117.0 1874 9.3 57.3 0.44 1
54 43 23 I 13 10 GP-GM 121.6 1948 8.8 61.9 0.39 1 i
55 45 25 13 10 SW-SM 117.2 1878 7.1 43.7 0.44

I ! I GP 111.8 1791 13.6 72.3 0.51 !
- i - SM 108.4 1737 17.6 85.4 0.56

66 53 36 24 20 SM 106.6 1708 6.0 28.1 0.581
-!NP SM 113A 1817 5.9 32.9 0.49 I 4

I II SP 109.1 1748 7.2 35.9 0.55 1
97 91 1 77 57 41 NP SM 105.7 1693 5.2 23.7 0.59 |
70 63 22 11 8 SW-SM 110.1 1764 8.7 44.4 0.53 J

I_!___ SP 117.0 1874 5.8 35.8 0.44 I11
I _ I IsM 113.6 1820 8.4 47.0 0.48 I

I___IsP 114.5 1834 7.6 43.7 0.47 I
67 53 27 13 7 SP-SM 117.7 1886 10.8 67.7 0.43 J

I I SP-SM 131.4 2105 4.6 43.9 0.28 1
IISP-SM 112.7 1805 11.1 60.5 0.49 I

97 86 39 21 15 - NP SM 92.1 1475 6.1 19.8 0.83 J -

SM 109.3 1751 11.9 59.5 0.54 I 1 1
39 29 16 9 6 -GP-GM 126.5 2027 9.9 81.1 0.33 _ -

1____ __ ____ GP-GM 1121.7 11950 9.8 68.7 0.38
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IN-SITU COMPACTED "
U_ -4 C.4(b) uscs -Uz- "-,

(c) WEIGHT - 2 DRY DENSITY M 2 z m
(c) WEwH IV_1 - C. _

P1(pei) (k&/,E3 31 CMc (k-c) U)C 0. c" .S- 1 = C - 2 21 -

SM 95.3 1527 11.2 39.6 0.77____ ______-- __ -

SM 96.3 1527 14.1 49.7 0.771
I SM 100.7 1613 11.5 462 0.67 *
I_ SW-SM 104.3 1671 9.1 30.9 0.62

SM 96.9 1552 13.3 48.4. 0.74 __

I GP-GM 111.9 1793 13.4 71.6 0.51
SW-SM 118.8 1903 5.3 34.1 0.41 _

SW-SM 122.9 1969 9.5 69.2 0.371
SW-SM 120.3 1927 9.8 66.4 0.40
SW-SM 118.9 1905 7.5 48.4 0.42

SM 117.0 1874 9.3 57.3 0.44
GP-GM 121.6 1948 8.8 61.9 0.39
SW-SM 117.2 1878 7.1 43.7 0.44

GP 111.8 1791 13.6 72.3 0.51 1
SM 108.4 1737 17.6 85.4 0.561

SM 106.6 1708 6.0 28.1 0.581
, NP SM 113A 1817 5.9 32.9 0.49

SP 109.1 1748 7.2 35.9 0.55
NP SM 105.7 1693 5.2 23.7 0.59

_ SW-SM 110.1 1764 8.7 44.4 0.53
_ SP 117.0 1874 5.8 35.8 0.44

_ SM 113.6 1820 8.4 47.0 0.48
| SP 114.5 1834 7.6 43.7 0.47 1
| SP-SM 117.7 1886 10.8 67.7 0.431

_ SP-SM 131.4 2105 4.6 43.9 0.28

SP-SM 112.7 1805 11.1 60.5 0.491
NP SM 92.1 1475 6.1 19.8 0.831

I SM 109.3 1751 11.9 59.5 0.54 1
__GP-GM 126.5 2027 9.9 81.1 0.331

GP-GM 121.7 1950 9.8 68.7 0.381
[GP-GM 107.9 1729 11.0 53.0 0.561

_ GP 119.3 1911 6.3 41.6 0.411
_ GP 97.6 1564 14.4 53.7 0.731

CL 94.6 1515 17.1 59.2 0.78 112 CL 88.8 1423 17.8 53.6 0.901

20 CL 93.9 1504 17.1 58.3 0.79 IN
20 MH 71.1 1139 28.6 57.0 1.34 2.67

| MH 81.7 1309 14.4 36.7 1.06
| GM 115.2 1846 9.0 52.6 0.46 1 1 1 1

SW-SM 113.0 1810 11.5 63.5 0.49
8 1 ML 75.0 1202 17.6 83.1 1.25

SUMMARY OF LABORATORY TEST RESULTS
OPERATIONAL BASE SITE

BERYL. UTAH

"", ODEPARTMENT OF THE AIR FORCE -I ]-5-1e

- X ITNATIONAL EINO



10.7-11.5 3.26- 3.51
14.0- 14.6 4.27- 4.45
14.6- 15.2 4.45- 4.63
19.2- 19.9 5.85 -6.07
19.2- 19.9 5.85-6.07
19.9-20.7 6.07-6.31
25.2 - 25.8 7.68- 7.86
29.5- 30.3 8.99 - 9.24
30.3- 31.0 9.24- 9.45
35.0- 35.7 10.67 - 10.88
35.0- 35.7 10.67 - 10.88
40.5 -41.2 12.34 - 12.56

47.0- 47.8 14.33- 14.57
47.8- 48.7 14.57 - 14.84
49.2- 50.0 15.00 - 15.24

0.7- 1.5 0.21-0.46
3.2 - 4.0 0.98- 1.22
6.2-7.0 1.89-2.13
9.1 -9.9 2.77-3.02

1.2-2.0 0.37-0.61



I BY WEIGHT IN-SITU COMPACTED

U S STANOARO SIEVE NO. ARIC ATTERBERG DRY UNIT MAXIMM
SIZE (m) LIMITS (b) USCS W H " . Buy DENSITY Z;'

SAND SILT OR CLAY (c) WI.GHT !2 D E
4 I0 40 100 200 .005 .001 LL PL PI (pcf) (kg/u) as  c (pef) ](kg/uo a

ML 99.4 1593 13.8 53.4 0.70
. ... . . .. . . . . M--L 79.6 1275 13.2 92.7 1.12

93 81 53 34 26 .. .. NP SM 99.9 1600 11.3 49.6 0.601
100 98 9 9 - NP ML 97.1 1556 21.9 80.6 0.741

ML 94.8 1519 15.9 55.5 0.78

. . .. .. . . . . . ..__. ... . Sc 82.0 1313 15.5 39.8 1.06
98 9 80 57 47 __ -_ 31] 17 14 SC 96,8 1535 14.2 50.4 0.76

_SM 102.7 1645 18.6 78.5 0.64
SP 117.2 1878 12.9 79.7 0.4

100 1 98 1 92 83 78 NP ML 81.5 1306 16.8 42.6 1.07
I I ML 81.6 1307 18.7 47.3 1,0

100 98 94 75 52 " NP ML 95.2 1525 9.8 34.2 0.77
- _ ML 99.2 1589 9.7 37.4 0.70

100 99 9 83 68 ---8. r8NP ML 99.3 1591 10.1 39.0 0.70
ML 104.5 1674 11.5 _0.6 0.61 --

100 99 90 62 45 NP SM 90.0 1442 13.0 40.3 0.87
____ ___ ___.. .._- SM 100.5 1610 10.3 41.2 0.68 2

al 78 67 36 25 NP SM 98.3 1575 14.2 57.5 0.64
- _ ___ I _- -1SM 103.1 1652 19.5 88.6 0.57

SM 100.8 i 1615 22.4 , 90.1 0.67

69 50 37 26 19 __ _ _ SM 106.4 -- 1705 15.6 /12.21 0.68 _____

-S'-1 0-T2.5 1642 14.2 59.5 0.64

77 65 47 33 25 SM 115.2 - 1846 8.0 46.6 0.46

__ _ _ _ SM 93.8 1503 11.9 40.3 0.80
4C 32 20 13 10 ' GW-GM 126.6 2028 b.3 42.9 o.3

GW-GM 123.2 1974 8.4 61.5 0.3-
GW-GM 119.9 1921 8.1 54.2 0.41

SM 94.6 1515 6.4 22.1 (.18
-_ _ __ - _ SM 98.4 1576 20.0 76.0 0.71

SM 110.3 1761 7.0 35.9 0. ___

76 66 46 31 23 SM 107.0 1714 5.5 26.1 0.57
__ _ .. ..... . . .... GP-GM 128.2 2054 3.3 28.9 0.31

76 59 33 21 17 SM 118.3 1894 8.2 52.3 0.42
___SP-SM 114.2 1829 13.1 /4.5 0.48

99 97 82 S9 43 NP SM _ 107.2 I1717 7.1 36.4 0.5 --

____-__-- ___ ___ SM 101.8 1631 12.1 49.5 0.66
_ ___ __ ,GP 119.1 1908 11.0 11.b 0.41 _ _'

__GP-GM 123.2 1974 6.3 46.5 0.37
61 4851 2 _ SP 120.5 1930 5.2 3b.2 .40_

- - SP-SM. 113.3 1815 7.7 42.8 ( 149 - - -

DEP
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I--SITU COMPACTED 2 9

,,AER,,u,, MAXIMUM -C .
(b)WEIGHT ' -BER'~ WEIGT t;t! 2 DRY DENSITY 0%(c) docf)- .- - - - . - "-- -,, -- P Ie ( p e f ) 1 ( k U , " ' M 3,) : k , ) " ' "

ML 99.4 1593 13.8 53.4 0.70

ML 79.6 1275 13.2 92.7 1.12 _

IP SM 99.9 1600 11.3 49.6 0.69

I NIP ML 97.1 1556 21.9 80.6 0.74 * -

ML 94.8 1519 15.9 55.5 0.78

Sc 82.0 1313 15.5 39.8 1.06
14 Sc 95.8 1535 14.2 50.4 0.76

SM 102.7 1645 18.6 78.5 0.64

SP 117.2 1878 12.9 79.7 0.441
NP ML 81.5 1306 16.8 42.6 1.071

! ML 81.6 1307 18.7 47.3 1.06 _ __

NP ML 95.2 1525 9.8 34.2 0.77
ML 99.2 1589 9.7 37.4 0,70 _

NP ML 99.3 1591 10.1 39.0 0.70
ML 104.5 1674 11.5 50.6 0.61

NP SM 90.0 144"2 13.0 40.3 0.87 1 --

SM 100.5 1610 10.3 41.2 0.681
NP SM 98.3 1575 14.2 57.5 0.64 2.59

SM 103.1 1652 19.5 88.6 0.57 1 _

___SM 100.8 1615 22.4 90.1 0.67 1

- SM 106.4 1705 15.6 72.2 0.58

SM 102.5 1642 14.2 59.5 0.64

SM 115.2 1846 8.0 46.6 0.46

SM 93.8 1503 11.9 40.3 0.80

GW-GM 126.6 2028 5.3 42.9 0.33 -

GW-GM 123.2 1974 8.4 61.5 0.37
GW-GM 119.9 1921 8.1 54.2 0.41

I SM 94.6 1515 6.4 22.1 0.78
SM 98.4 1576 20.0 76.0 0.71

_ SM 110.3 1767 7.0 35.9 0.53
SM 107.0 1714 5.5 26.1 0.57

GP-GM 128.2 2054 3.3 28.9 0.31
SM 118.3 1894 8.2 52.3 0.42

SP-SM 114.2 1829 13.1 74.5 0.48
NP SM 107.2 1717 7.7 36.4 0.57

SM 101.8 1631 12.1 49.5 0.66

GP 119.1 1908 11.0 71.5 0.41

GPGM 123.2 1974 6.3 46.5 0.37
I s5 120.5 1930 5.2 35.2 0.40

M 113.3 1815 7.7 .42.8 10.49

SUMMARY OF LABORATORY TEST RESULTS

OPF -TIONAL BASE SITE
BERYL. UTAH

MX SITING INVESTIGATION TAIL[

DEPARTMENT OF THE AIR FORCE -mc M-.5-1

SO NATIONAL. INC"
AFV-1



30.8 31.5 9.39-9.60
35.0- 35.7 10.07- 10.88
35.7-36.3 10.88- 11.06
36.3 36.6 11.06- 11.16
39.0-39.6 11.89- 12.07
45.2 -45.8 13.78 - 13.96

49.0- 49.7 14.94 - 15.15
49.7 50.5 15.15- 15.39
50.7 51.5 15.45- 15.70

0.7 - 1.5 0.21 -0.46
4.7 -5.5 1.43- 1.68

7.2-8.0 2.19- 2.44
10.2- 11.0 3.11 -3.35

15.2 - 16.0 4.63-4.88
20.0- 20.4 6.10- 6.22

25.1 - 25.8 7.65 - 7.86

25.8 26.2 7.86- 7.99
30.2 - 31.0 9.20- 9.45
35.2 36.0 10.73- 10.97



SP-SM 110.9 1777 1 15.6 80.9 b052

SP-SM 114.2 1829 5.3 30.3 0.48

35 16 12 SP SM 114.4 1833 9.4 53.8 0.47

SP-SM 89.4 1432 17.6 53.8 0.89
SM 92.9 1488 15.9 52.6 0.81

45 26 19 5 2 NP SM 99.9 1600 12.1 47.7 0.69
_ SM 104.9 1680 12.9 57.7 0.61

84 65 54 29 21 8 Ci 94.5 1514 20.8 71.8 0.78
Ct 106.7 1709 12.9 60.1 0.58
CL 111.1 1780 11.3 58.7 0.52
SM 108.2 1733 14.5 70.6 0.56
SM 98.9 1584 22.3 85.5 0.70

88 66 49 NP SM 107.2 1717 11.8 55.7 0.57
SM 104.5 1674 13.7 60.3 0.61
SM 110.9 1777 13.0 67.8 0.52

SM 115.6 1852 11.4 67.4 0.46
66 48 42 SM 92.5 1482 11.1 36.5 0.82

SM 114.1 1828 4.5 25.5 0.48

36 25 22 SM 106.6 1708 9.4 43.9 0.58
69 48 34 NP SM 106.9 1713 7.3 34.3 0.58
51 21 13 SM 108.1 1732 12.3 59.5 0.56
79 46 29 NP SM 100.9 1616 14.3 59.2 0.64

SM 101.9 1632 14.7 62.8 0.62
32 17 11 SP-SM 113.8 1823 5.8 32.4 0.48

SM 105.2 1685 9.3 41.6 0.60
15 8 5 1 GP-GM 126.2 2022 8.1 65.5 0.34
74 43 28 SM 79.4 1272 13.2 92.4 1.12

SM 97.5 1562 15.1 55.9 0.73
74 47 29 NP SM 91.0 1458 14.4 45.8 0.85
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IN-SITU COMPACTED c m
) DRY UNIT .mjI.- MAXIMUM ,_ - .

(C) WEIGHT , " -2 DRY DENSITY - J- -- C am. i
- r 1= - 9L CL =.. g 5

Pi (pal) lka/' m3)-n - - dm (pef) (kg/3)C M C ~.C2 ."o _4

SM 86.8 1391 8.4 24.0 0.94. 
C.2

SM 102.6 1644 16,4 68.8 0.641

SM 89.9 1440 10.1 31.2 0.871
NP SM 109.2 1749 7.8 38.9 0.541
NP GP-GM 113.1 1812 13.6 75.3 0.49 -

SP-SM 110.9 1777 15.6 80.9 0.52 *

SP-SM 114.2 1829 5.3 30.3 0.48
SPSM 114.4 1833 9.4 53.8 0.471 . * -

SP-SM 89.4 1432 17.6 53.8 0.89-
SM 92.9 1488 15.9 52.6 0.81

NP SM 99.9 1600 112.1 47.7 0.691
SM 104.9 1680 12.9 57.7 0.1 -

8 Cli 94.5 1514 20.8 71.8 0.78 _____ * - --

CL 106.7 1709 12.9 60.1 0
CL 111.1 1780 11.3 58.7 0.52
SM 108.2 1733 14.5 70.6 0.56
SM 98.9 1584 22.3 85.5 0.70

NP SM 107.2 1 1717 11.8 55.7 0.57-
sm 104.5 1674 13.7 60.3 0.61
SM 110.9 1777 13.0 67.8 0.52-

SM 115.6 1852 11.4 67.4 0.46
SM 92.5 1482 11.1 36.5 0.82 *
SM 114.1 1828 4.5 25.5 0.48
SM 106.6 1708 9.4 43.9 0.58 -

NP SM 106.9 1713 7.3 34.3 0.58
SM 108.1 1732 12.3 59.5 0.56

NP SM 100.9 1616 14.3 59.2 0.64 2.65 *

SM 101.9 1632 14.7 62.8 0.62

SPISM 113.8 1823 5.8 32.4 0.48
SM 105.2 1685 9.3 41.6 0.60

GP-GM 126.2 2022 8.1 65.5 0.34
SM 79.4 1272 13.2 92.4 1.12 -

So 97.5 1562 15.1 55.9 0.73
NP SM 91.0 1458 14.4 45.8 0.85

SM 98.3 1575 11.5 43.7 0.71 -_- _- .

SM 107.0 1714 14.9 69.9 0.58

NP SM 109.0 1746 12.4 61.4 0.55*
S7 S 85.4 1368 16.1 100.0 0.97

SM 100.3 1607 19.2 76.2 '0.68
SP-S&I 91.4 1464 18.2 100.0 0.84

SM 111.9 1793 15.2 81.2 0.51 -- 4 1
SM 111.6 1788 16.8 88.9 0.51 - -1

SUMMARY OF LABORATORY TEST RESULTS
OPERATIONAL BASE SITE

BERYL, UTAH

MX SITING INVESTIGATION TAIL[

DEPARTMENT OF THE AIR FORCE -NO 11-5-1
T 

30F '

AFV-41



FN rH-45

PERCENT FINER BY WEIGHT

SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARIM

BLDRS COBBLES GRAVEL SAND' FEET METERS 24" 12" 6" 3" 1 " 3/4"@ 3/8" 4 l0 41

8L-8-9 D-2 3.2.4.0 0.98- 1.22 100 70 60 51 38 is
D-3 5.2-6.0 1.58- 1.83

D-6 13.1 - 13.9 3.99-4.24 100 92 68 46 21

D-6 19.2 - 20.0 5.85- 6.10
D-7 25.2- 26.0 7.68 - 7.92

D-8 30.2•31.0 9.20-9.45
D-9 35.2- 36.0 10.73- 10.97 100 86 83 76 65 49 21
D-10 40.1 -40.9 12.22 - 12.47

D-12 50.1 -50.9 15.27 - 15.31

BL-B-10 P-1 0.5 1.2 0.15-0.37
D-2 3.2 -4.0 0.98- 1.22 100 90 87 81 68 46
P-3 6.5 - 7.7 1.98- 2.35 100 96 86 53
P3 7.7 -8.5 2.35-2.59
D-4 10.2- 11.0 3.11 3.35 100 91 73 52 24

D-5 15.2 - 16.0 4.63 - 4.88
D-6 20.2- 21.0 6.16 6.40
P-7 25.0- 25.6 7.62 - 7.80
D-8 30.2 - 31.0 9.20 -9.45
D-9 35.2- 36.0 10.73 10.97 100 196 89 79 66 26

D-10 40.2-41.0 12.25 -12.50
P-11 46.6 47.1 14.20- 14.36
D-12 50.2 - 51.0 15.30 - 15.54
D-13 60.2- 61.0 18.35 - 18.59
P-14 70.8-71.4 21.58 -21.76
P-15 81.8 -8.25 24.93 -25.15 100 96 72 16

P-16 90.9 91.8 27.71 - 27.98 100 79 69 60 49 24
D-17 100.2- 101.0 30.54 - 30.78

B1 B 11 D-1 0.7- 1.5 0.21 -0.46 100 84 76 72 67 57
D-4 5.2-6.0 1.58-1.83 100 81 64 49 37 22
D-6 10.2- 11.0 3.11 -3.35

__ _ D-7 15.2- 16.0 4.63 -4.88
D-8 20.2-21.0 6.16-6.40
D-10 29.2-30.0 8.90-9.14 100 91 68 51 38 23

D-11 35.0- 35.5 10.67 - 10.82
D-12 40.2-41.0 12.25 -12.50

D-14 50.2-51.0 15.30 - 15.54
D-15 60.2-61.0 18.35 -18.59
D-16 70.7- 71.5 21.55. 21.79
D-17 80.2-81.0 24.44- 24.69 100 88 78 65 49 26

I D-19 100.2- 101.0 30.54 30.78

NOTES:

(a) Sample types (c) USCS - Unified Soil Classification System

SS- Standard split spoon

P - Pitcher (d) * Indicates that test has been performed
0 - Fugro Drive and results are included in this report

B,b - Bulk

(b) NP - Not Plastic
20 MAR 81



FINER BY WEIGHT IN-SITU COMPACTED

U S STANDARD SIEVE 0.. PATCE ATREGDYUI m MAXIMUM % ZN SIZE (mm) LIMITS (b) USCS WEIT I = D..DEN Y ..3
SAND SILT OR CLAY (c) WEIGHT 2 DRY D T Z

A" 10 , 4o 0 100 200 .005 .001 LL PL PI (PC,) i(,g. 1,-) t = ,PC1, ,(,., C4 e

s0 1 38 18 10 1 GPGM 110.6 1172 7.1 42.2 0.48 2A

__ _ . .. . . . (PGM 103./ 1661 13.1 56./ 0.63

92 68 46 21 10 8 ... . SWSM 113.8 1823 1.9 43.6 0.49

GP-GM 115.4 1849 4.5 26.6 0.46

GP-GM 110.2 1165 6.2 31.9 0.53

GP(6M 109.9 1161 4.9 24.7 0.53

76 65 49 21 10 / - -sW-sM 116.5 1866 1.6 45.8 0.45

r_ _ GP GM 116.4 i86. 9.5 51.1 0.45

GP-GM 12/.9 2049 1.2 61.4 0.32

sM 101.1 1629 1.2 29.1 0.661
87 81 68 46 30 25 SM 109.3 1/51 9.9 49.5 0.54
t00 96 86 53 3!) s( 95./ 1,33 1/.6 62.6 0.16

SM 98.1 1512 13.2 49.1 0.12 _

91 1.1 52 24 13 10 NP SW.SM 113./ 1821 S.6 31.1 0.48

SP 109.8 I1/59 8.! 43.1 0,53

SP SM 115.3 184/ 10.0 58./ 0.46,

SP 101.8 1121 13.1 63.0 0.561
SP 113.6 1820 10.1 59.6 0.48

-89 19 66 26 16 13 . . ..... .SM 116.8 18/1 10.3 0:1.0 0.44

.SM 106.9 1113 14.1 66.2 0.!,8
Sp sM 112.0 1/94 13.9 14.3 0.50

1_ _ ! SPSM 110.6 11/2 9.6 49.1 0.,2
[ _ __ _ SM 113.5 1818 1.1 43.1 0.481

I _1 _ I 1 s,, 110.1 1 /64 14./ /5.0 01,31
100 96 12 16 8 6 SW SM 104.8 1619 19.4 86.3 0.61 1
609 60 49 4 15 13 SM 105.6 1692 21.1 98.6 (,.,_o

____ _ SM 121.0 19:38 10.9 15.1 0.39

76 12 6 1 h1 43 :5 . .. .... .. SM 94.6 1515 10.2 35.2 0.18
64 49 37 22 15 11 GW-GM 109.1 1148 6./ 33.5 0.54

__ I 1 GPGM 116.2 1862 8.1 48.6 0.45

1 l i _ _GP GM 111.8 1791 11.2 1 59.6 0.51
GP-(GM 119.2 1910 14.9 97.3 0.41 ___ __

68 i51 38 23 15 11 -GP-GM 117.4 1881 10.4 64.6 0.44

l__ 1 I..GP-GM 126.5 2021 10,1 82.2 0.33
I 1___ GP (M 117.2 1878 10.6 65.3 0.44

_ _GP-GM 113.6 1820 14.1 79.1 0.48
I_.... ... (;P-GM 127.3 2039 8.3 69.6 0.32 [ I

GP GM 121.9 1953 10.5 /4.3 0.38 [ __ !

61 , 49 25 13 10 SWSM 121.4 1945 10.4 72.1 0.39 _ 1 1
l _I I _ _GP GM 123.4 191 10.9 80.9 0.31 | _ i

1 !- I - - - - 1

I .



7.6 145.8 0.451____ __

9.5 57.1 0.45
7.2 61.4 0.32

7.2 29.7 0.66
9.9 49.5 0.54

17.6 62.6 0.76
13.2 49.7 0.72
5.6 31.1 0.48
8.5 43.1 0.53

10.0 58.7 0.46
13.1 63.0 0.56
10.7 59.6 0.48
10.3 63.0 0.44
14.1 66.2 0.58
13.9 74.3 0.50
9.6 49.7 0.52
7.7 43.1 0.48

14.7 75.0 0.53
19.4 86.3 0.61
21.7 98.6 0.60
10.9 75./ 0.39

10.2 35.2 0.78
6.7 33.5 0.54
8.1 48.6 0.45
11.2 59.6 0.51
14.9 97.3 0.41
10.4 64.6 0.44
10.1 82.2 0.33



0.5 -2.0 0.15-0.61 __ 100 65 41 26

0.5-2.0 0.15- 0.61 - __ - 100 80 65 55
3.0-4.0 0.91 -1.22 loo 10 91 63 40 33

0.5- 2.0 0.15-0.61 ___100 193 85 77

4.0-5.0 1.22- 1.52 __ ___100 97 165

0.5-2.0 0.15-0.61 ___100 94 85

0.5-2.0 0.15-0.61 ___100 99 97
4.0-5.0 1.22- 1.52 __

9.0-10.0 2.74- 3.05 - _ -100 97 8
10.0- 11.0 3.05-3.35 1__

0.5-2.0 0.15-0.61 __ __100 98
4.0-5.0 1.22- 1.52 __ __

0.5- 2.0 0.15- 0.61 ___100 98 96

0.5- 2.0 0.15-0.61 ___ __100 99
6.0 7.0 1.83-2.13 __ __100 92 85

0.5-2.0 0.15-0.61 _ 100 88 60 41 30

0.5-2.0 0.15-0.61 l__ 10 96 73 64

0.5-2.0 0.15-0.61 __

0.5-2.0 0.15-0.61 __



PARTISIEV AILILHLG)AR SIEVE D. CRY UNIT MAXIMUM S I Z E ( m ) L I M I T S ( b ) U C 2 D Y D N I Yz
ID SILT OR CLAY WEIGHT DRY DENSITY

___(c) 11 m
40 100 200 .005 .001 LL PL PI (pcI) (ku/u) (pcf) (kg/U, 3 ) ca m

61 47 41 SC

12 8 6 GP-GM 125.5 2011 11.0

39 31 26 51 33 18 GM 115.0 1842 15.0

21 15 12 GP-GM

56 40 34 41 26 15 SM 118.8 1903 11.8

6 2 2 SW

51 33 26 SM

73 48 39 45 26 19 SC
SC

21 6 3 SW

63 35 28 MH

66 46 38 SM

GP-GM

73 66 60 ML

86 54 37 SM

66 47 34 SM

12 8 6 GP-GM

28 16 13 SM

100 99 97 47 23 26 16 10 CL 2.72

90 70 62 59 40 19 MH

87 58 46 SM

67 32 35 CH

99 94 80 19 10 NP ML
54 13 6 SP-SM

100 98 92 30 24 6 ML
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RBERG -- -" - --

WEGT -- ,,,ENEA ucs DRY UNIT ~- ~MAXIMUM co ~ ca=4 -

ITS(b) =sc c - ca

tI !2 GP-G 1I=. 201 11.

() WEIGHT DRY DENSITY 7. m o .m
Pl PI - Pf '7 (pcf l~g - -c-a-

GP-GM ____ __ __125.5 2011 11.0 _ __ *

33 18 GM 115.0 1842 15.0 -

GP-GM

26 15 SM 118.8 1903 11.8 _ _-

SM

26 19 Sc

SC
SW

35 28 MH

SM

GP-GM

ML

SM

SM

GP-GM

SM

16 10 CL 2.72 - 1

40 19 MH

SM

32 35 CH

INP ML 
-

SP-SM I

24 6 ML -

SUMMARY OF LABORATORY TEST RESULTS

OPERATIONAL BASE SITE

BERYL. UTAH

MX SITING INVESTIGATION TABLE

DEPARTMENT OF THE AIR FORCE -10 I 1J-5-150F

Wno NATIONL IN.
AFV



B-1 0.5-2.0 0.5 0.61 -_ -----------

b-2 8.0 9.0 2.44 2.74 __

B 1 0.5 2.0 0.15-0.61 __

b3 10.0 11.0 3.05- 3.35 __ _ 100,

hi 0.5 -2.0 0.15-0.61 __ __

Bi 0.5 2.0 0.15 -0.61 ___ 10
b-2 3.0-4.0 0.91 - 1.22 ___ ___100

b-3 7.0 8.0 2.13-2.44 __ __

b 1 0.5 2.0 0.15-0.61 __

B-1 0.5-2.0 0.15-0.61 ___100

b-i 0.5-2.0 0.15-0.61
b-2 4.0-5.0 1.22- 1.52 __

b-i1 0.5-2.0 0.15-0.61 ___100

b-2 4.0-5.0 1.22 1.52 100 87 59

b-i1 0.0 1.5 0.00-0.46 __ _ 100

b 0.5-2.0 0.15-0.61 100

B-1 0.5-2.0 0.15-0.61 _ 100 99

b-i1 0.5-2.0 0.15-0.61 _ 100 97

B-i 0.5- 2.0 0.15-0.61 __

b-2 5.0-6.0 1.52- 1.83 ______100

b-4 9.0 10.0 2.74 -3.05- - 100 96



43 24 19 - SC ___

23 1 SM-SC ___

22 lB 4 CL-MI ___

SP ____

SM ___

GW-GM ___

ML

47 19 28 SC
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I N-S IT U COMPACTED S

ERGDRRVUNIT ~ . -MAXIMUM -

(b) USCS cc

(C)WEIGHT I T. .3.RY DENSIYD- w
=2 DR DEN C3 - J C.

ca- - at - m - -a - - -

7 SMSC ____ _

SM _ _ __ _

9 CL- - - _ _ _ - - - - - -

SM _ _ _ _ _ _ _ _ _ _ _

8 M L___ _

SM___ 122.9 1969 11.4 -

SM __ _ __ __ _ _ _ _

19 SC ___ _ _ __

N P SM ___ _

5i SM-SC

4 CL-ML__ _ _ ___ __ _

SP___*

SM __

__GW.GM

SM _ _ _ _ _ _125.2 2006 9.8 - - --

SM ____98_ _ _

8 ML ____ ______112.6 1804 16.4*

8i SC- - - - -- - - - -

__ SP-SM ____ ____ ___

Sc

SUMAR OFLAOATR-TSTRSUT

- - -- P-R-TIONA- -ASE-SITE

AFY-el

j31
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_ _ _I -N-S ITU COMPACTED _ -

DRYR UNTc MAXIMUM w-~ C.*-

ITS (b) USCS DR UNT DYDNI '_ -

() WEIGHT Z, DR DESTY , cc-
,c m. a C.

P.2 P1 (pf),r*)iL)cf) l(ka/U3)~ CD' C- c

SM 125.0 2003 10.9

SM 122.5 1962 11.5 - - -- - *

-i 

s -o 

7-O

-~~~~~~~L ENO--- -----

SUMMAY OF ABORTORY ESTFRSULT



FN-TR-45

MAX

SYMBO BORING SAMPLE SAMPLE INTERVAL SOIL TYP DRY DENSITY MOISTURE CONFINING DEVI

NO. NO. TYPE OF CONTENT PRESSURE( 3 ) TRESI

-- FEET METERS TEST pcf kg/m (%) ksf kN/m 2 kasf

O BL-B-3 P-12 35.1 -35.7 10.70- 10.88 ML CD 75.0 1202 17.6 2.0 96 10.5

P-12 36.3. 37.0 11.06- 11.28 ML CD 79.6 1275 13.2 8.1 388 30.9

S BLB4 P-5 140- 14.6 4.27-4.45 ML CD 181.5 1306 16.8 2.0 96 6.3

I_ _

P-5 14.6- 15.2 4.45-4.63 ML CD 81.6 1307 18.7 5.0 239 13.0

A BL-B.4 P-8 29.5-30.3 8.99- 9.24 SM CD 90.0' 1442 13.0 1.4 67 7.2

IP-8 30.3-31.0 9.24 -9.45 SM CD 100O.5 1610 10.3 6.0 287 28.2

V BL-B 7 P-10 35.0 35.7 10.67- 10.88 CL CD 94.5 1514 20.8 1.7 81 6.2

I P-1O 35.7- 36.3 10.88- 11.06 CL CD 106.7 1709 12.9 6.0 287 19.7

I

INOTES p CI -,. q flI
II

cosoo , 0 = sin "1 (toao)

I! 0A8

I*



CONFINING DEVIATOR STRAIN COHESION FRICTION
RESSUR E I3 TRESS(VC AT ci__ NLE( p(k N/r2 )

- -~/ sfjNm %mi. s k/2DGE 0 500 1000 11,00 2000
2.0 96 10.5 503 0.05 4

- - - - - 1.0 48 39 4
8.1 388 30.9 1479 0.05

2.0 96 6.3 302 0.07
- - - 0.5 24 32

5.0 239 13.0 622 0.07 30

1.4 61 7.2 345 0.07
- - 0.0 0 44

16.0 287 28.2 1350 0.07

_____ i~20
1.7 81 6.2 297 0.05 c

6.0 287 19.7 943 0.05 0. 14 30

10

0'10 23040

lid- - p(ksf)

SUMMARY OF TRIAXIALI

TEST RESUP
OPERATIONAL BBERYL. UT

MX SITING INVESTIGATICI

DEPARTMENT OF THE AIR FOR4

O WNO NATE~
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~ OHSINFRICTION pjkN/m2)
RATE __()__ANG E(

0~mjijks kNmZDEGREES
0.05 0 500 1000 11100 2000

0.050 I1.0 48 3940
0.05

0 .5.403
05 24 321500

-~~3 - ___

0.0 0 44
10.07

- - --~ 201000 .

OL5 0.3 14 3B 1

0.05

10 -500

a

010 20 30 40 50

- - -P(ksf)

SUMMARY OF TRIAXIAL COMPRESSION
TEST RESULTS

OPERATIONAL BASE SITE
BERYL. UTAH

MX SITING INVESTIGATION FIGURE

DEPARTMENT Of THE AIR FORCE - @MO 11-5-1

______________________________ NO NATIONAL, 0N.



F N-TR-45 87

0 0 0 0 -

-2 W12 (' c C4 04 Ci C4 " 0) in C-4 C-4 c (N 0 C4 v C

-c,

cc ~ ~ ~ ( wen t-- c6 cyi 0i a)c o d (6 -Tc) to LN o in (D

cm N-0 0 (l) Cl u') q m 0 0)0 L ED m~ m LO Lo

LJ Co i
C- ul .o r- IR 17 71r It V

C-

C-3

c) Co ( r c) co r, 00 0~ -T mo C o co N 00 oCo o
Co

2'2 - -- - -- (

0..icl 00 N N toooii 0 piD m M

C~) u-2

u -Eco O N-)666 r ;~r

m m-(N c CN -- cnoA

an LoN Co 0
C-3o

OPRAIOA BAS SITE-I

DEATMN OF WE AI NOC -O M maWoM

II



SYMBOL BORING SAMPLE SAMPLE INTERVAL SOIL TYPE DRY DENSITY MOISTURE COHESION FRICI
NO. No. ______ ______TYPE OF gI3CONTENT -(C) ANG.LE

II FEE_ MEER TEST pcf Ikgr (%~) ksf jk/M DEGR

o BL-B-6 117 24.1 -24.9 17.35- 7.53 SP-SM CD 114.2 1829 13.1 0.9 143 42

*18.3 1.4 67 4W

A B1-.&7 D-7 19.2-20.0 5.85 -6.10 SP-S CD 114.4 1833 9.4 0.5 24 41f'

7 8-8 D-12 30.2-3 .1.0 9.20 -9.45 SP-S CD 113.8 1823 5.8 1.0 48 4f

o 8L-8-8 P-20 92.1-93ao 28.07 - 28.35 SP-SM CD 91.4 1464 18.2 1.1 53 37'

0,A, V 0 - Tested at natural moisture content

0, V, U - Tested in soaked condition

20 MAR681



N FRICTION NORMAL STRESS (kN/m2)

DEGREES

3 420 0 200 4061 600 Bo0
16-

7 420

12- 600

330

cc ~I.-
37 - 400 cc

8 - 0.

1-0 0 NORMAL STRESS (kst) BRL

SUMMARY OF DI RECT SHEARi TEST RESULTS
OPE RATIONAL BASE SITE

BRLUTAH

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - smo 11-5-2

- *RD NATIONAL, IN
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SYMBOL BORING SAMPLE SAMPLE INTERVAL SOIL TYPE DRY DENSITY MOISTURE COHESION FRICTION
NO. NO. TYPE OF CONTENT () ANGLE(6

FEET METERS TEST pcf k Nm3  (%) ksf IkN/m2 DEGREES

0 BL-8-1 D-4 10.2-11.0 3.11- 3.35 SW- CD 104.3 1671 9.1 0.1 5 48!SM

A BL-B-2 D-10 15.2-16.0 4.63-4.88 SM CD 110.1 1764 8.7 0.8 38 39

V BL-B3 P-11 29.3.29.9 8.93-9.11 CD 113.0 1810 11.5 0.9 43 34

0, , ~V - Tested at natural moisture content

20 MAR 81 /



FRICTION NORMAL STRESS 1kN/m 2)

DEGREES
o 200 400 600 800

16 I I I,

z

39,.

34 12,
8 2400

-20

0 4 8 12 16 20

NORMAL STRESS (kd)

SUMMARY OF DIRECT SHEAR TEST RESULTS

OPERATIONAL BASE SITE
BERYL, UTAH

MX SITING INVIESTIGATION FIGURE

oEPRTENT OF THE AIR FORCE - 8*2

"- *RO NATIONAL , INO.

,e
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SYMBOL BORING SAMPLE SAMPLE INTERVAL SOIL TYPE DRY DENSITY MOISTURE COHESION FRI
NO. NO. ______ _____TYPE OF -CONTENT (c) ANG

FEET__METERS TEST pct kg/rn N% ksf Ik~m DEGRR

0 BL-B-1 D-3 6.7-7.5 2.04-2.29 SM CD 100. 163 11.5 0.5 24

A~ BL-8-1 D-6 15.2- 16.0 4.63-4.88 SM CD 96.9 15,52 13.3 0.4 19 47'

25.6 0.5 24 39G

EI L-B-2 D-2 1.7-2.5 0.52-0.76 SM CD 106.6 1708 6.0 1.9 gI 31

CONTINUED ON NEXT PAGE

0,A V - Tested at natural moisture content

0A, V - Tested in soaked condition

20 MAR 81(
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FRICTION NORMAL STRESS Mk/m2

DEGREES
0 200 400 600 800

44'16- I

47

39 12600

z

31 J

-- 400
8 8c

0 0

0 4 8 12 16 20

NORMAL STRESS (kif)

SUMMARY OF DIRECT SHEAR TEST RESULTS
OPERATIONAL BASE SITE

BERYL, UTAH

MX SITING INVESTIGATION Flaunt

DEPARTMENT OF THE AlA FORCE - smio 11-5-2
3 0F6

_____ ____ _____ ____ ____ _____ ____ _ ** NATIONAL, ENO.
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SYMBOL BORING SAMPLE SAMPLE INTERVAL SOIL TYPE DRY DENSITY MOISTURE COHESION FRICTION
NO. NO. ______ ._____ TYPE OF -rCONTENT (c) ANL61

FEET METERS ___TEST pcf kTar, N% ksf ____2 DEGREES

o B L-B-8 P-10 20,4 -21.2 6.22-6.46 SM CD 108.1 1732 12.3 0.9 43

* 17.8 0.6 23 d1

A BL-"- D-17 60.2-61.0 15.35 - 18.59 SM CD 107.0 1714 14.9 1.8 86 33

A 20.4 1.1 53 34

7 BL-B-- P-19 80.1 -80.8 24.41-.24.63 SM CD 85.4 1368 16.1 0.7 34 34

S25.6 1.2 157 31

O OL-B-11 D-1 0.7 -1.5 0.21-0.46 SM CD 94.6 1515 10.2 0.4 19 43

0 26.5 0.0 0 36

0, &,V0 - Tested at natural moisture content

*A, V, U Tested in soaked condition

20 fAR 81/
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NGLECIO NORMAL STRESS (kN/m2 )

ODGEE 200 400 600 800
d 16-

* 33

34 12-
E
z

* 34 L

310to

Lu 8- 40

3 43 z

36 
t

44
4 -200

0 4 8 12 16 20

NORMAL STRESS (kaf)

SUMMARY OF DIRECT SHEAR TEST RESULTS
OPERATIONAL BASE SITE

BERYL, UTAH

MX SITING INVESTIGATION FIGURE

DEPARMENTOF TE AI FORE - llm 11-56-2
OEPATMET OFTHEAIR ORC - SO 4O~r5

- URDNATIONAL, INO.
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SYMBOL BORING SAMPLE SAMPLE INTERVAL SOIL TYPE DRY DENSITY MOISTURE COHESION FRICTION
NO. NO. ___________TYPE OF CONTENT (c) ANGLE (6)

FEET METERS ___TES pcf kg/rn3  N% ksf kNim2 DEGREES

o BL-B-3 P-15 49.2-50.0 15.00 - 15.24 ML CD 97.1 1556 21.9 0.9 43 40

*20.4 0.0 0

o-Tested at natural moisture content

*-Tested in soaked condition

20 MAR 81
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FRICTION NORMAL STRESS (kN/i 2)
ANGLE()
DEGREES

r-0 200 400 600 800
40 16- II

39

12-

Lu

8- 0400

0

0 0

0 4 8 12 16 20

NORMAL STRESS (ksf)

DEPARTMENT OF THE AIR FORCE - GMO 1 O 115

____________________________________ORO__ * _NATIONAL,IN.
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COMPRESSIVE STRESS (kst)

4

10

u- 12

c= 1

1-

18

200 0 3 0020 3040 0 00 10
C.3E~VESRS (Mr 2

200 40. so 71. 00.6 200 1 409. 1500 1 1.9 0 0.5 0 9.

-OPESV COMPRESSIONm2

- - - RDONDIN ITI INIETIA TI AL I UA

SATE ADIIO O WTE PER ATILASE SITE .

20 MAPR81 USAF-09
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COMPRESSIVE STRESS (ksf)

0.25 0.3 0.5 1 2 3 4 5 6718 9 10 to 32

'4

Ca

'44

20 40 60 so 100 200 300 400 500 lOGO 1500

COMPRESSIVE STRESS (kN/rn2)

INITIAL INITIAL INITIAL INITIAL
SYMBOL BORING SAMPLE SAMPLE INTERVAL SOIL DRY DENSITY MOISTURE VOI DEGREE OF

No. NO. TYPE "CONTENT RATIO SATURATION
FEET METERS pef kg/m3  (I.) -(%)I

0,0 BL-8-3 P-8 13.5.14.2 4.11 -4J3 CL 94.8 1515 17.1 0.78 59.2-
0,0 BL.B-3 P-8 13.5.14 .2 4.11- -4. 33 CL 90.9 1456 16.7 0.86 5.

0,0 AT FIELD MOISTURE CONSOLIDATION TEST RESULTS
0 AFTER AUDITION OF WATER OPERATIONAL BASE SITEF

- CONPRESSION II IIGIVSIAINFGR

-- REBOUND 3XSTN NETGTO 15-3
DEPARTMENT OF THE AIR FORCE -m NOF

_____ _____ ____ _____ ____ NU ATIONAL, INma.

2MAR 81 USAF-OI
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COMPRESSIVE STRESS (ksf)

0.25 0.3 0.5 1 2 3 4 5 6 768910 16 32

T12

12

'.3 -4__

= 14IW

'.3

22-

20 40 60 80 100 200 300 400 500 1000 1500

COMPRESSIVE STRESS (kN/M2)

INITIAL INITIAL INITIAL INITIAL
SYNIOL BORING SAMPLE SAMPLE INTERVAL SOIL DRY DENSITY NDISTUNE VOID DEGREE OF

No. No. TYPE CONTENT RATIO SATURATION
- - -FEET METERS pei kg.m3  (s) -()

0,0 BL-B-4 P-8 19.219.9155.6-07 MIL 99.2 158t 9.7 0.70 37.4

0,0 BL-- 1& 2 99+ 5.5-60 MIL 97-.1 1556 14.2 0.74 51.8

0,0 AT FIELD MOISTURE CONSOLIDATION TEST RESULTS
0 AFER DDIION F WTEROPERATIONAL BASE SITE

* AFER UDIION F WTERBERYL. UTAH

- COMPRESSION M IIGIVSIAINFGR

--- REBOUND SIIGU-~IUIUII15-3
OEPARTMENT OF THE AIR FORCE - no 3 OF 9

_______________________________RD NATIONAL, INU

20 MAR SI8A1O
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COMPRESSIVE STRESS (ksf)
0.250.3 0.5 1 2 3 4 5 67 8 910 111 32

-2

a, 10 -

m_ 12 - ___

m 14-

S18 ____

.3 2

22-

20 40 50 60 100 200 300 400 560 1000 1500

COMPRESSIVE STRESS (kN/m 2)

INITIAL INITIAL INITIAL INITIAL
SYMBOL BORING SAMPLE SAMPLE INTERVAL SOIL DRY DENSITY NOISTLlE VOID DEGREE OF

No. NO. TYPE CONTENT RATIO SATURATION
FEET METERS - pcf kg/. 3  (%) (IS)

S0.0 BL-8.41 P-9 35.-7 1.67 -10.8 sm 133.1i 1652 19.5 0.57 88.6

4.0 BL-8-.4 P.9 3573. 08 09 SM 103.7 1861 16.8 0.56 77.7

00 AT FIELD MOISTURE CONSOLIDATION TEST RESULTS

* AFTER ADDITION OF WATER OPERONL BTASEST

- COMPRESSION BRL THFGR
REBOUND YX SITING INVESTIGATION 1I-5-3

DEPARTMENT OF THE AIR FORCE -O No 40F

- - U U: NATIONAL, INIM
2MAR 81 USAF-01
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COMPRESSIVE STRESS (kSt)

0.25 03 0.5 1 2 3 4 5867 89 10 111 32

2 

....

T4-

a-0

6.

10 _ _ _ __ _ _ _ _ _ __ _ _

12

20140 8 0020 30 40 0 00 10

COPESVlTRSek/ 2

020 BL- so8 32- . 9. 02003004101. 1631 12.1 0.6 0 4.

-OPESV STRESRESSION2

IN ITING INIETIA TI AL IIA
SYBO BOIN SAPL REILEINERVLOI DPRTDENST O STRFRE VOID DEGREEO

0~~~~~ AFTER ADIINOWTROEATIONASE SITE
20BERYL. USAF-O
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I
COMPRESSIVE STRESS (ksf)

0.25 0.3 0.5 1 2 3 4 5 8 7 $ 910 is 32

I - 12

I

I I"
I

4

I-

I 16'

18-

C-

12-

I20

26 -,

20 40 60 O0 100 200 300 400 500 1000 1500

COMPRESSIVE STRESS (kl/m 2)

INITIAL INITIAL INITIAL INITIAL
SYBLBORING SAMPLE SAMPLE INTERVAL SOIL DRY DENSITY MOISTURE VOID DEGREE OF

NO. NO. TYPE CONTENT RATIO SATURATION
FEET METERS - pef k, (%) - ( )

O,0 BL-6-7 P-10 36.3 - 36.6 11.06 - 11.15 CL 111.1 1780 11.3 0.52 58.7

0, 0 AT FIELD MOISTURE CONSOLIDATION TEST RESULTS~OPE RATIONAL BASE SITE
• AFTER ADDITION OF WATER O ERYL U T E

REIOUgO STINGBERYL. UTAHCOMPRESSOP NEI 
FIGURE,. , REBOUND MX SITING INVESTIGATION IFGR

DEPARTMENT OF THE AIR FORCE -O -3

"- RO NATIONAL IN.
20 MAR 81 USAr,09
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COMPRESSIVE STRESS (ksf)

0.25 0.3 0.5 1 2 3 4 5 5 7 8 IS0 is 32

.4
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-A

21-

II

II

SITA INTA INTA IIiA

FETMTES - p I hg. % i
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*IFENAIIINTFWAEOA INAL INAL S NIT A
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COMPRESSIVE STRESS (ksf)

0.25 0.3 0.5 1 2 3 4 5 5 78 910 1532

C.3
8

L_ _

-J-

I-,

22__________ _______________________

24-___

26
ic 4 "1' i 3I4 6 0010

COPESV STES ___m 2

BOIGSML APEITRA OI NTA NT NTA NTA

SYBLDYDNIY=ITR VI EREO

INIT IAL ITAL IIIL NTASYMBO BORIG SAMLE SMPLE NTERVL _RY DEN SI TY MSTR VI EREONo. NO. TYECONTENT RATIO SATURATION
FET METERS pc%) '.(%)

0. 0 BL-B8 P-16 50.3-50.9 15.33 - 15.51 SM~ 98.3 11575 11.5 10.71 43.7

10,0 1 -B-S P-1lB 50.3.- 50.9 15.33 - 15.51 SM 102.1 1636 1. 0.65 42.0

40,0 AT FIELD MOISTURE CONSOLIDATION TEST RESULTS
0 AFER DDIION F WTEROPERATIONAL BASE SITE

* AFER DDIION P WTERBERYL. UTAH
-COMPRESSION

REBOUND I VGX
DEP4RTMENT OF THE AIR FORCE -XSTN NETIAINo 1-5 3

a OF 9

_______________________ - Uw NATUGNA Ina,

20 MAR 81 USAF-Ol
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m~ f%

-444

a

1 4.0-1 .e 4. N Cc~

N U2 N5 N 0 - N
d4 idO m ~oI~ qw

iq% 0 () 0 - d e, Lo

NM R

SM N O ON ca N0 0

BERYL UTAH

SUMARYN OF HEIOCAL TEST RESULT

- OR-O NATIONAL, IO
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GRAVE OPNN 1 SAND SILT 01 CLAY

10 r I" 3/4' 3/8 4 111 20 40 00 100 200

-4

IM -L

0.

20.

34---. -4

20-

50. 0 10.0 5.0 1.0 0.5 0.1 .05 O01 .005 .661

GRAIN SIZE IN MILLIMETER

COMPOSITE ACTIVITY, SAMPLE INTERVAL SOIL

NUMBER NUMBER FEMTRS TYPE

- B-T2 0.5-2.0 0.15-0.61 GP-
A_____ ________ Gm

-- BL-T-3 0.5-2.0 0.15-0.61 Gm

C BLT.4 0.5-2.0 0.15-0.61

D BL.-T-29 0.5-2.0 0.15-0.61 S

GRAIN SIZE CURVES. CBR TESTS
OPERATIONAL BASE SITE

BERYL, UTAH

MX ITN INVESTIGATION IGR

DEPARTMENT OF THE AIR FORCE - *0 11-5-4
I OP 2

20 MAR 81 - AT-1

USA6'
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GRAVEL_ __ _ SAND rSILT 01 CLAY
STANIARI SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

1%*~ 3/4 3/8* 10t 20 40 8o 0 2 20

TD

1. 0

0.0 10. 5.0 1. 0.I. 0 05.0

GRI SZ N ILIEE

COPST+CIIY SML NEVL SI
SYO0SAPL

NUBRNUBR FET MTES TP

G10 B15 1.-. 00.1 SM -I

H BIL-P-10 0.5-2.0 0.15-0.61 S

OERATIO NAEST

20 MAR 81 US AF- 10
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ca -
-

+

Is. aC4 - I- b - -- -o (A (aM -
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101

Co.,

I cm

Iua

ca

020 40 60 80 100

CBR (s)

COMPOSITE SOI
SYMBOL SAMPLE SI

INUMBER TY PE
0 A GP-GM

1C SM
V D SM

,1~ CALIFORNIA BEARING RATIO (CSRI CURVES

MI SITING INVESTIGATION F1-5-5

OEPARYMENT OF THE AIR FORCE -11 Ir5
I 1 OF 2

___ ___ ___ ___ ___ ___ _ - U..NATIONALU~iI 20 MAR381 M-
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I
I

I 100-

I,

90-

| =
L.

IA
5a

i0 20 40 60 Bo 100

cen (s)

Id.

COMPOSITE
SYMBOL SAMPLE SOI LI NUBR TYPE

O E SM

F NFML
I G SM

H SM

I
CALIFORNIA BEARING RATIO (CBR) CURVES

OPERATIONAL BASE SITE
BERYL, UTAH

0X SITING INVESTIGATION F4GURE

DEPARTMENT OF THE AIR FORCE -1M N- 5

20 MAR 81 US F-01
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I EXPLANATION OF
CONE PENETROMETER TEST RESULTS
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1 6.0 EXPLANATION OF CONE PENETROMETER TEST RESULTS

The results of all cone penetrometer tests are presented in this

section. Explanations of the test results are as follows:i
A. Friction Resistance - The resistance to penetration devel-

I oped by the friction sleeve, equal to the vertical force

applied to the sleeve divided by its surface area. This

resistance is the sum of friction and adhesion.

1 B. Cone Resistance - The resistance to penetration developed by

I the cone, equal to the vertical force applied to the cone,

divided by its horizontally projected area.

C. Friction Ratio - The ratio of friction resistance to cone

resistance.

D. Designation - Each cone penetrometer test is identified by a

number: for example BL-C-1.

BL - abbreviation for the site (e.g., BL-Beryl)
C - abbreviation for the CPT
1 - number of the test

E. Soil Column - A graphical presentation of the soil type

I versus depth at each cone penetrometer test location where

either a boring, trench, or test pit was performed. The

Unified Soil Classification Symbol for each different soil

type is listed immediately to the right of the soil column.

Immediately below the soil column, the activity number for

S the corresponding boring, trench, or test pit at each

CPT location is given.

-jii@ mAV0NA.m 180..
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7.0 EXPLANATION OF SEISMIC-REFRACTION DATA

Each figure shows seismic wave travel times plotted versus

surface distance between the energy source (shot) and the

detector (geophone) for a single seismic line. Distances are

measured along the line from geophone number I which is desig-

nated as zero distance. Distances to the right (on the paper)

of geophone 1 are positive. The direction arrow gives the

approximate direction along the geophone array from geophone 1

to geophone 24.

Travel Time Versus Distance Graph (Upper Half of Figure)

This is a travel time versus distance graph. The abscissa

represents distance; the ordinate, time. The six vertical

lines represent the locations of shots (designated as F, G, H,

I, J, and K). The symbol, X, denotes travel times at geophones

that were located to the right of a shot. The symbol, 9,

denotes travel times that were located to the left of shots.

Velocity Cross Section (Lower Half of Figure)

This is an interpreted velocity cross section beneath the seis-

mic line. The top line represents the ground-surface profile.

The short vertical lines crossing the top line mark the geo-

phone positions. The depth scale is plotted relative to a

point on the line which was arbitrarily chosen as "zero eleva-

tion" at the time the line was surveyed. The additional lines

across the cross section represent the interpreted boundaries

between layers of material with different compressional wave

"IEjU MATIGNAL. OUN.
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velocities. These boundaries are commonly called "refractors."

The velocity interpreted to be representative of each layer is

shown.

NOTE: There was no seismic refraction line at location BL-SR-7.

fUMNATHIML. INum.



1N TH4b 127

ACTIVITY NO S-I R-I S-2'R-2 S-3IR-3 S-4 R-4 S-5 R-5 S- IR- 6 S-7i R-7
(DEP(H) .P om- ' , ohm- I I ohm-m f' ohm- f oh-m C f oS ohm-n I's ohm-n DE PTH

I-O ( p mps) -s
°hm  -m  (mps) ( I-p mps) (ft) (m)

1230 2i 30 231 180 1230 1:0

1494)6000 1140 2100 1
IC0 330 60 -25 10-

41D0W55-410-~ I I i*~I I i (8 ,471 2b 16-

185 77 255
-20 120 I I I i I 2 20

3028001 2800 655 300 6

-830 i853;(853) (991) (914) 3010- I 240 I I I -10

-40 I I 40I I- 40

4600

15 - _ I I -155 0 i I I ,  I -
<_1

20 o IIII I I,,It20
6 60-

20- I Io I- -20

I I I :

0 440

o- 100 _._I i I I = 100- -30

25 ( 1768

35-

-120 120-

5- I I 25

,1540 150-

A 11450 177h ________________________

( 90 S$ HALLOW~ SEISMIC REF( ACTION
VE LOCITY PROF LE

A -1 10 177 OPERATIONAL BASE SITE

(54 m) BERYL. UTAH
•Approxiati, depth .it~ovc which there i no indlication of mnatc'r,.l MX SIT I NG INVEST IGAT ION TAIBLE

with a V4 ocit1 as qreat at 7000 IpS ( 2134 r5ps 0. See 4ppenex A1

lor an explanation jf 1ow tijz exclusion d'~pth r calculated DPRMN FTEAIRFRE 00,.,-

w',en the observ,;d v tlorities cre 3, lox than 7000 fps I 2134 ,,ps G.EDl NATIONAL. lug,
2EMAR 8'A AF*-II

i ~ ~ ~ ~ A 11 5 1 77H : 1.. -. . . :-,- .. . . - -,



FN-TR-45 128
200- 200

160- -10

co U3

L)20 -x120 C-w w
2 x x w

X

xx

0:3 tu x., 0 ox X

90 x S 0

X x 0 0l

40 x 40-

00

-100 0 100 200 300 400 500
DISTANCE IN FEET

E

SHO~T F G H I K

DEOPHONES 1 1230 fps 7 18 24
(375 mps)

w h
hi 3300 fps
h. 50 (1006 mps) st

9550 fps.
1150l (2911 mps) 1560

I I I I I ISEISMIC REFRACTION LINE BL-S-1
OJSYNCErnioOCPN TME DISTANCE DATA AND VELOCITY PROFILE
018TACE 00 CEPH TI OPERATIONAL BASE SITE L

x Tiflcs Ta RioHY or sHITo BERYL, UTAH
* TWOC TO LEFT Of SHOT8 MX SITING INVESTIGATION FGR

DEPARTMENT OF THE AIR FORCE - 11MO 1-7-1

L _ _ _ _ _ _ _ __ _ _ _ _ _ _ O R D N A TIO N A L , ON O .
20 MAR 81



FN-TR-45 129

200- too

160 -160

x x

z z0l0, , ia0
( x x c- " K

so x x xx•

x x 0 o,,97
so -0 x •0 x - 0

0 _

40 x 0x x S-4

xx
xge S =

x x

40- x  O o x 40

x x x
ox S x

0 1 1
too 0 t00 200 300 400 600

DISTANCE IN FEET
N

SHOT F 0 H I JK

GE8PHONES 1 1470 tps 7 24OESPHSNE8 1 '(448 mps) 104

0 - 0
2800 fps~(853 raps)

o- SO-a

1oo- - oo$'

E 5950 fps V00(1814 mps) O,

160 - -160

0 NTER8 so 11500 fps
I I I I I (3508 mps) SEISMIC REFRACTION L ' BL-S-2

DISTANCE AM DEPTH TIME DISTANCE DATA AND VELOCITY PROFILE
OPERATIONAL BASE SITE

x TIN S TO RIOHT O sHOTIS BERYL. UTAH
* TIMES TO LEIT Of SHOTS MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - OMO [1-7-2

-____inO NATIONAL INC.
20 MAR 81

: " " " ' " ' " lIII~i / I



FN-TR-45 130

oo , -200

* N

xx

* x

* x

S z

co0 x x c
L120 -120 L

x= x esx
(0 x N x

S Se xX N.

• x

so3 x x6

• -- x a x
0 ax

._ x t x _

(OQ 0 120 *=

2w x x ® s0 0 .
X x 0

-X x a X a-

l- ®x •x x x i-

xx X 8

N • Xe

40- x a x -400 x

xx s x a0 K
a

OXX S

0- I , I I -0

-I00 0 100 200 300 400 S00
DISTRNCE IN FEET

N

SHOT F G H I J

GEOPHONES 1 1440 fps 7 18 24
(439 mps)

0, u ' T I * • I I I I i

I- I
=
-

I~j I&I

mU. 0 5- -0 U.
2800 fps

• -' (853 mps) -

'-100 100 1-ft,. 0,.

150 05700 fps 10
(1737 mps)

0 METERS s0
1 1 1 _ I 1_ _ SEISMIC REFRACTION LINE BL-S-3
DISTANCE AND 0EPTH TIME DISTANCE DATA AND VELOCITY PROFILE

OPERATIONAL BASE SITE
X TIMIES TO RIOHT OF SHO8TS BERYL,UTAH
S TIDIES TO LEFT OF SHOTS MX SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - SM0 11-7-3
i__ _ __ _ _--- NATIONAL, INC.

20 MAR 81



FN-TR-45 131
200- 200

160 - 160
Sx

x

M x m
(0 C 0
L)2 - x* x -120(JLIJ LIJ

0l x 0 x U)
SO

0J x
_j 0X 0-

o 90 x
-80 -x x  ax --80-
LI S x x LJx B x e

0 0 xaJ x 00 xX 0

0- 0 ® xx x Co eIS- 4
x x

x a 0e x

40 - x too 2 40

DISTANCE IN FEET
w__l NNW

SHOT F 0 H I JK

GEOPHONES 1 2100 f 7 18 24
064 I I*

0 _______ 0

3250 fps

wx

~ o(991 mps) -50 w

11-1001 100.t-

0 MIETERS s0
I I I I I I SEISMIC REFRACTION LINE BL-S-4
DISTANCE ANO DEPTH TIME DISTANCE DATA AND VELOCITY PROFILE

OPERATIONAL BASE SITE
X TIMES TB RIONT OF SHOTS BRLUA

* TIMlES TB LEFT OF SHOTS MX SITING INVESTIGATION FIGURE

DEPARTMENT OF TME AIR FORCE - uMO 11-7-4

________________________ - RiTNATIONAL. INC.
20 MAR 81

mom



FN-TRA5 132

200 ' 200

180 - 80

x

r-3 x C-

0 Sx CD

L120- x 120LLJ w
,-- x (o

K X x

8 
as x 0_0

® O~oo.OfxX _

" xx 00 x 0

x K

x x
x x  a x x

40. ® * x x a 40

x x

a x0
x ®xX 0® ®

x 0 xx so a X x

0 0
0 I i ~ K

-100 0 100 200 300 400 500
DISTANCE IN FEET

pw-NNW

SHOT F G H I JK

QEOPHONES 1 1620 fps 7 18 24
(494 mps)

I IA- i i I I I I Il
3000 fps

b. 50 4600 fps -0.

(1402 mps)

Sloo -001
IS C3

0 METERS s0
I I I I I I SEISMIC REFRACTION LINE BL-S-5
DISTANCE AND DEPTH TIME DISTANCE DATA AND VELOCITY PROFILE

OPERATIONAL BASE SITE
x TIMES TO RIOHT OF HT8 BERYL, UTAH

0 TIIIES TO LEFT OF SHOTS MX SITING iNVESTIGATION FIGuRE

DEPARTMENT OF THE AIR FORCE - MO I1-7-5

-M1ORD NATIONAL, INO.
20 MAR 81



F N-TR-45 133

200 200

180 - x -160
S K

Ol ®®x• B  x
a3 Deu xC3

. x • x K
o x K to

U120 - x x 10
(/3 xX x

. x x.)IZ 0 K0 *"-10

0" 0 2 x
x  •57-l x a 7-

""80 x x e ° x -80 "
LJ x xx  a LAJ

5- ® x x xx f

40 K -

x x a 0

-0 - e K -

rx 0 a a

x x 
x  

• 0

80 K I K

-100 10o 200 300 0 600

DISTANCE IN FEET

pwESE
SHOT F 0 I K

OE13PHONES 1 1230 fps '7 124
(375 mps)

i 0

K .

K0 -- 2450 fps -0

z -(747 mps)

=iooo#--
Q,.

5800 Kps

ISO - (1768 mps) -I SO

M ETERS 8

I I I I I I SEISMIC REFRACTION LINE BL-S-6

DISTANCE[ ROO DE[PTH TIME DISTANCE DATA AND VELOCITY PROFILE

OPERATIONAL BASE SITE

X TIM1ES TO RIOHT OF SHOTS BERYL. UTAH

K I

0TIMlES TO LE:FT OF' SHOTS MX SITINGS INVESTIGA TION I GURE

DEPARTMENT OF TME AIR FORCE - SMO I-6
SI 0 NATIONAL N

0MAR 81!

. . . . " -" I I IiI " '. . . .. . . . l I l



FN-TR-45
1 34

8.0 EXPLANATION OF ,ELECTRICAL RESISTIVITY DATA

Each figure in this section presents the data obtained from a

resistivity sounding and a tabulated model of resistivity layers

that would produce a curve similar to the observed curve. The

upper portion of the figures is a graph in which measured appar-

ent resistivity values in ohm-meters are plotted versus one-half

the distance between the current electrodes.

The interpreted model tabulated at the bottom of the figures

shows a combination of true' resistivity layers and thicknesses

obtained by matching theoretical curves to the field curve.

NOTE: There was no resistivity sounding done at location
BL-SR-4.
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ELECTRODE SPACING - AB/2
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ELECTRODE SPACING - AII/2
(METERS)
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ELECTRODE SPACING - W/
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ELECTRODE SPACING - AB/2
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ELECTRODE SPACING - AB/2
(METERS)
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