B-22

B-20
o — N N.
[ Loose SAND and ORGAMICS T Loose.sitiy SAND - brown;
Logse to medium dense SAND | 2/25/68 very silty; fine to coarse
brown, stightiy siity, fine '\ grained, with organicsf
to coarse grained, with — Loose to medium dense SAND | ig
trace of gravel. 24 Y : e
i brown to gray; slightly
w R 7
z silty; f_arne fo coarse 1/ 17/69
5.5 » + 12
b= | Stiff to very stiff sandy by Stiff clayey SULT - tan to
oy SILT - tan, very fine sandy ui brown, STightly cl’ayey
b -With occasional lenses of = Mediun dense SAND - brown;
= fine to coarse sand 11 N clean; mediun to_coarse 7 7p
T o Yery stiff clayvey SILT -
: brown to gray: fine to
u 17 Yo\coarse sandy S
Boring completed 3/7/69
18
14
Dense SAND - Brown to gray,
slightly sifty; fine to
coarse grained . 3
ls'ﬁs i feted 2/2.5 59
oring complete /
B vome  LEGEND
~>— Water [evel
N Standard Penetration
Resistance (blows/foot)
B-2l|
N
0. o[ TEEsE STy I~ a1k
PL: brown; very sifty; fine
Ls_.l to coarse grave!l with
~ ofganics
= Denss to very dense sijty-14]
EE SAND - brown to gray; very
& silty; gravelly; fine to ;
W coarse grained (GLACIAL  [50/3"
6 TILL),
wBormg completed 3/7/69
THE EVERGREEN STATE COLLEGE
OLYMPIA, WASHINGTON
LOGS OF BORINGS
B-20,B~-21 & B-22
APRIL I, 1969 W-1509-~-2
SHANNOM & WILSON
SO, MECHANICS & FOUNDATION ENGINEERS
FIG. A-IB




DEPTH IN FEET

0.5 Loose silty SAND - dark
M\\ brown; very silty; ’_//n
) with organics

DEPTH IN FEET

B-2

£

Loose to medium dense silty
§5ﬂg ~ tan to gray; very
45 silty; stightly clayey;

ET\very fine grained /7
Medium dense silty SAND -
brown fine to medium
grained

' Very dense gravelly SAND -
brown to gray; clean; med-

ium to coarse grained

Boring completed 3/8/69

B-24

_ {Lopse silty SAND - hrown;
1.5 very-sitty; fine to coarse

Loose to medium dense siliy
SAHD - tan; very silty; very
fine graired; with lenses of
jhard silt

[\ grained, with organics /7]

Hedium to very dense siliy
SAND - tan to gray; slightly
clayey; slightly gravelly,
fine to coavse grained

63— (GLACIAL TILL) e
Boring completed 3/7/63

-2
127377789

21

503"

B-25

Loose-silty SAND - rusty

.sibrown; very silty; fine to

coarse grained; with
organics 13

Hedium stiff to stiff SILT ~|—2—

" tan; slightly clayey; 3/8/88
ry siightly fine sandy
21
Z 5 ’
- Yery dense gravelly SAND -
Py Drown to gray, silty io
L very silty, fine to coarse
o grained 51
58
SUXB"V

12.8
Boring completed 3/8/58

LEGEND

Water level

H Standard Penetration
- Resistance (blows/foot)

THE EVERGREEN STATE COLLEGE
OLYMPIA, WASHINGTON
LOGS OF BORINGS

H-23,B-24 &8 B-25

APRIL

W

i, 1969 5002

SHAMNON & WILESOW
SOIL MECHAMICS & FOUNDATION ENGINEERS

FIG, A~1G

Yy

o



_ <« o - STAMDARD :
. SOIL DESCRIPTION -S_ ﬂ ?,G: 2 PENETRATION RESISTANCE
o z L |3 T (140 1b. walght, 30"drop)
® , ' o 3 €L & A Blows per foot
Surfaces Elevation: Approx. I78 fi. A w {97 H10 50 {00
SM | Very foose, brown, silty, gravelly SAND with B ' :
organics ' 1T ;}:\
45 -52‘7—5/ ‘
SH Dense, {ight brown, $ilty, graveHy SAFD ZI /5/69 : \/\“ﬁ
N (Weathered Glacial Till) P [AY 3I ! dry G
CL | Hard, blue-gray, silty CLAY with lenses of tan, 10 AN
| sandy silt /—IO.T al 4 e
SM | Very dense, ta¥ t? blue-gray, silty, gravelly 5T | 50/5 —t=lts
SAND Glacial Til : - ' i
( ) - 6T 50/8"— =4
go TT 50/6"—e=ia
sp Very dense, gray, fine to medium SAKD with - 20—
sgattered coarse sand and gravel o :,.,_n:f:BI 50/5.5
9L 50/6 —=A
epunt 50/5 —r=is
. : f 50/4' —t=in
—SW/ Very dense gray, gravelly, flne to coarse Nt 290 - 30 ‘
SAND oz I 5075 —e- A
SP 1 Very dense. sray, {ine SAMD : 335 (30 - 50/6" —ttA
Bottom of Boring : -
Complieted 5/5/69
40
- g 0TS
LEGEND © Y% Waoter content
I 20" split spoon somble /239 lmperviovs coal PROPOSED LIBRARY  BUILDING
Ir 3.0" oo thin-wall samyle @5&. Water lsvel THE EVERGREEN STATE COLLEGE
**  Sample not recovered H Piezometar tip OLYMPIA, WASHINGTON
Atterberg fimits: P Samp ler pushed L@@ @F @@z‘n‘” ?5 h‘“@ B 26
O Llquid limit USC  WUnified Sol! ;
k mNa?umlwu?wc@n%m? 7 Classification JUNE %)eﬂix%%%vm 2 WILSOM W-I785
—— Plastic imit VA Eercl'wed Water BOIL MECHANICS & FDUNDATION ENGINEERS
eve

FIG. A-17



T z2.0"0D. 82111 spoon sample 4»

imparvious seaql

I 3.0" 0.0 thin-wall sample 2. Water level

#  Sampla not rocoversd Plazomator Hp
Atarberg limits: Samp ler pushed
b Crf et L fquid lipait U&SC Unitied Soll

L N Matura! water contont Clageification

Parched Water

Piastle Hmit Level

THE EVERGREEN STATE COLLEGE
WASHINGTO N ‘

OLY MPIA,
LOG OF BOR

JUNE 4, 1969
SRHAMNORN & WILSBON

G R

BON. MECHANICS & FOUNDATION EMGIMEERS

W-1785

; , 3 o = STANDAPD
_ SOIL DESCRIPTION 3 t 2‘3;5 £] PENETRATION F‘FSISTANCE
o lE L |3z = {140 b, walght, 30" drop)
o ' a 2l o & Blows per foot
= | Surface Elevation: Approx. 177 fi. W n |9F  Hlg 100
St Dense, light brown, sifty, gravelly SAND _ '
' (Weathered Glacial Till) - : ,I :
5/5/
57
GL Hard, blue-gray, silty DLAY with !enses of ¢ ZI -I—dry
tan, sandy silt 3:]:
09 4 TR
SH Very dense, tan to blue- gray, s:lty graveHy 5::!; .
SAND (Glacmi TIH) ) 50/6 —&A
: _ 57 6L 50/3"—e
SH Yery dense, tht brown, sifty, fine SAND ., ‘
: : - It 7 50/4 e~
$p Very-dense, gray, fine to medium SAND with 20 ,
scattered coarse sand and gravel gL 50/5 —in
| oL 50/8"—=
0T 50/5 —s=s
o 50/6 —t=i
12T 30 —_—
- 335 13 L 50/6
Bottom of Boring
Completed 5/5/69
40
D 0 20 40
LEGEND : 94 Waoter content
PROPOSED  LIBRARY BUILDING




, , = o % STANDARD :
. SOIL DESCRIFPTION i_ w :0:5 i.i“ F’ENETRAT!ON RES}{STANCE
o z 8 3¢ F {140 [b. walght, 30 drop)
‘g . o :<Et oy o & Blows per foot

Surface Elevation: Approx. 188 fi oy w |97  Wip 50 100

Sk iloose, brown, siltty SAHD and GRAVEL '
- : : 20
SP Medium to dense, gray, fine to medium SAKD with} - = i1
scattered coarse sand and gravel —
20 2-L [6/7789
SM|Very dense, tan, silty, gravelly SAND (Glacial~gs 3_L
FONTIIL with erratic granite boutders / 4I IO 5
SP- Ve ry dense, light brown, sfightly silty to - ‘
SM Isilty, medium to coarse SAND and GRAVEL 5.1 :
65 6L 50/3"—s=iA
ML jVery dense, light hrown to tan SILT with 4" ?I :
. |layer of silty, coarse sand and fine gravel dig5 : o0l— -
GL IHard, biue-gray, silty CLAY BI ;dry K
o

A : ; .

Yery dense, gray, clean, fine SAND with seam . ~ .
7ot _tan siLf » \—gg% 0L 50/6"—e-1
SH Very dense, tan, silty, gravelly SAND (Glacial 1 el
-~ Tilh . PR -1-Ye) I 30 50/6 ‘*3’/ A

1SW |Very dense, tan to light brown, slightly silty, dzio 121 LNy
fine SAND with layers of very fine sandy silt / 13T : 50/6"—A4
SP |Very dense, gray, fine to medium SAND with - .
‘ trace of coarse sand and gravel 14 A 50/5_@_'5
15 ‘ 50/6 —==4
4 I v
6 0 50/51-«%1%
L 50/6"—=y>
8L | 80/6—ein
N y
1oL [5/7769 50/5" —e=11)
; 50,9 20_L 50 50/5 —
Bottom of Boring .
~ Completed 5/7/89
(Composite log of 4 bofings, first three
borings met refusal on granite houlders
at 9, feet
9.5 to 12 feet) 60
. - 0 2 40
LEGEND o %% Water confent
1 2.0"0.D. split spoon sample 4% Imporvious seal P§OPOSED LIBRARY — BUILDING
JL 3.0" 0.D. thin-wallsempie M. Water lovel THE EVERGREEN- STATE COLLEGE
3¢ Sample not recovered Piezomater #ip ’ OLYWPIA, WASHINGTON
Aftarberg limits: P Sampler pushad L»@G @’T @@ﬁfﬁww E‘«b@» B“g@
i;jcw"iwﬂ"quuid !i’mi.? UsC  Unified Soll JUNE 4, 1969 WoI785
®, Maturel watar contont " Clanaification SHANNON & WILSON
Plastic Hmig . Eg\fﬁe’;ed Water SOIL MECHAMICS & FOUNDATION EHGINEERS




STANDARD
PERETRATIOM RESISTANCE
(140 1b. wolght, SO"drop)
Blows per foot

0 50 ___loo

SOIL DESCRIPTION

DEPTH, fost

usc
DEPTH, foot
SAMPLES
GROUND

WATER

Surface Elevation: Approx. 187 .

‘ SH Yery foose, brown, silty SAND and GRAVEL with . : _
’ some organics L T £
’ ) — . —i45 :
Sgﬁ Very dense, gray, slightly sitty, fine to i 2T &
' medium SAND with scatfered coarse sand and
| gravel 3L = P
4 @ ©
: - : 2.0 L o A
ML Very dense, tan to hlue-gray,silty; gravelly ) 51 0 G ’ \\f?%-\\_\\\‘
SAHD (Glacial TitD) - G:I: < 50/4" ol
7.0 Z R
$ Dense, gray, fine to mgdium SAND with o 7L % 4
\| scatiered coarse Sand and gravél s ' BI i rzo —
6L | Hard, bjue~gray, silty CLAY dry =
245 oL ~Le
SP_| Very dense, gray, clean, fine SAND s 10T
Ry Very dense, tan, silty, gravelly SAND (Glacial ”I A
- Till) with tayers of tan, very fine, sandy - 30
- S{LT above and below till 307 12| YA
SP | Very dense, gray, fine SAND with scattered 3T ' 50/6 —=l%
. 8and and gravel 4 ' .
coarse £ 14 L 50/3—z25
15T : 50/6 —szmia,
143 dry [,;J

i7 ‘
=144.0 L 5/20/69

Bottom of Boring
Completed 4/30/69

50
- ‘ 0 20 40
LEGERND o Y% Water confant :
L 2.0"0.D.eplit spoon campla 2 tmporvious szal PROSQ&ED LIBRARY  BUILDING
IL 50" 0.0 thin-wall sample EEZ.D_, Wataer lovol THE EVERGREEN STATE COLLEGE
3¢ Sample not rocovered U Piszometer Hp OLYMPIA,  WASHINGTON
nNET RO RIS Ry T3
Attorbarg limita: P Sampler pushed L@Qg L3 B@SH»M g\mv@u B &ons
O Liguid Timit USC  Unifiad Soll JUNE 4 o3 W-1765
WM Natural woter contont Classificotion - g},Hi\féﬁi«m B WILSON
R - Plastic Hmit _¥ __ Perched Water SOIL. MECHAMICS & FOUNDATION ENGINEERS
Level -

i, &~-20



15 o < STANDARD
SOIL DESCRIPTION - W |9 & PENETRATION RESISTANCE
© ' c = & 8,“_1 Z| (140 lb. welght, 30"drop)
2 ; o Z gs o & Biows per foof
Surface Elevation: Approx. 192, ft. . a o |© 5|0 50 100
SH | Loose, brown, silty SAND with roots & organics .
SW- | Medium to dense, gray, slightly silty, gravelly] S
SH | fine to coarse SAND ~ . et -
1 : - ' AN )
N
—F ~ s0 3L |} &
$P- |Very dense, gray to light brown, slightly aT g 10
SM |silty, medium te coarse SAND with scattered ——
“Faravel ‘ 5T ® 50/3 —A
CHE
P 1Y d light b lightly silty, fine 85 7L
ery dense, lig rown, sli y silty, ; .
- | SAND with an 18" /.kayer of s%ightly silty, 8L 20 50/5 —o=33
medium to coarse sand and gravel
~ 9T
250
CL {Hard, blue-gray, silty CLAY 10T !dry
Tty SAWD (Glacial 1111 287 1L
84 1Very dense, tan, sifty SAND ( vacsa ith) 2 30 50/6" da
: 3.5 .
S {Very dense, hiue-gray, silty, gravelly SAND 3T 50/6 "~k
A (Glacial Till) . 340
SP |Very dense, tan to gray, fine SAND with fine B_L
N\ |sandy silt lenses 370 |5 "
P |Very d [ean, fine SAND With trace 50/5 8
ery dense, gray, clean, fine 40 !
of coarse sand and gravel '?I 50/6 —&=h
7L 50/4' e
181 50/6"-—@112 '
191 50/6 —=1A
- - - 150.0 50
ML |Very dense, light brown, sifty, very fine R
SAND - , 20T || o 50/3" oA
SP |Very d dium 1o SAND with 560 o
ery dense, gray, medium to coarse Wi ® "
gravel 2| = 8 50/3-,_-:-3-5
B(:‘:O
‘ 630 22T 50/4 —e=A
SP i Very dense, gray, fine to medium SAND _
23— 50/4"—e=A
70
24T 50/5 ~—-=1A
. : 7350 , ‘
SP | Very dense, gray, medium to coarse SAND with B o
aravel _ 784 2571C 50/5 ——=42
Bottom of Boring Completed 4/29/68 80
0] 40
LEGEND % Water content
L 2.0"0m. split spoon sample tmpervious seal PROPOSED LUIBRARY BUILDING
JL 3.0" 0.0. thin-wall sample Water level THE EVERGREEN STATE COLLEGE
% Sample not recovared  H Piezomster tip OLYMPIA, .WASHINGTON
Atterberg limits: P Sampler pushed L@G@g‘”‘ @@REN@ NOQ, B-30
b &=L lquid 1imit USC  Unitied Soil JUNE 4; 1969 W-iT85
Noturel water confent Classification SHANNON & WILSON
> Plostic limit B A Eg\l;(e:"‘ted Woter SOIL MECHANICS & FOUNDATION ENGINEERS

FIG. A-21



% o = STANDARD
° ' % & |5 T| (140 1b. welght, 30"drop)
» . £ 2 Sg o & Blows per foot
Surface Elevation: Approx. IB9 ft. 8 o |°7  Jlo - 50 100
SM { Loose, hrown, silty SAND, with organics
— {1 Wedium dense, tan, sth, fine 1o medium SAND 3,0 - i
SM | with gravel ) 50 .
$P--1 Bense, tan to gray, slightly silty, fine to Y2l v @
SH | medium SAND with scattered coarsé sand and 3T I5/1/69
findgravel
ns 41 o N
S [Very dense tan to gray, silty, gravelly, fine | : e T
L o coarse $AND g yr 8 g a0 51 & S0/6 —emia
§P- { Very dense, light brown to gray, siightly sulty : ' ’
SM | gravelly, medium to coarse SAND 6L ®
95 7T ,
§P. | Yery dense, gray, fine to medmm SAND with ) 8T 2
- | scattered coarse sand and gravel 1220 dry
CL | Hard, blue-gray, sitty CLAY ’ 5L ;
oL
A Very dense, tan, siity, grave(ly SAND 275 111 : :
SM 1 (Glacial Tit]) 307 30 )
ML IVery dense, light hrown, very fins, sandy SILT 32‘0 2T 0 ““\
SP | Very dense, gray, fine SAND w;th trace of 3 50/6_“‘;”’“A
coarse sand and gravel E 14 50/5—=1a
5T 50/6' —w=A -
- /
16:[ 40
e ney I SO/ 3 i
18 ; 1 A
— tVery dense, gray, flne to medium SAND wsth 485 = : 5?/6. -
SP_lscattered coarsé sand 485 2T —57%{-5«9 50/’6'-:—%-3&
Bottom of Boring 50
Compisted 5/1/88
20 40
LEGEND © @ Y% Water content’
L 2.0"0.D. split spoan sample & impervious saal QROPOSED LIBRARY BUILDING
IL 3.0" 0.D. thin-woll sample Water lsval THE EVERGREEN STATE COLLEGE
% Sample not recovsrsd Piezomater tip OLYMPIA, WASHINGTON
Atterberg limifs: P Samp jer pushsd LOG OF EGR‘NG NO, B-3l
b—@—{ 2L lquid limiy YSC  Unified Soil JUNE 4. 1969 W-1785
Natura] water content Clgsslfication T SHANNON & WILSON
Plastic 1imit . - Eggg;med Water 8oL, MECHANICSE & FOUMDATIONM ENSINEERS

-FI1G. A-22



IL 3.0" 0.D. thin-wellsompls
¥ Sample not racovered

Atterbarg limits: P

F—O—es-L lquid limit

impgrvious seal
Water leval
; Piezometar tip

Samp ler pushed

Unitied Soil
Classification

% __ Perched Waier
Level

usae
Notural water content
Plastic Hmit

THE EVERGREEN STATE COLLEGE
OLYMP(A, WASHINGTON

ORIMNG NO. B-32
W-1785

LOG OF B

JUNE 4, 1969

SHANNON & WILSON
SOIL, MECHANICS @& FOUNDATION ENGINEERS

5 o = . STANDARD
SOIL DESCRIFT ION < w |2 2| PENETRATION RESISTANCE
o it x T |5 T} (1401b. weight, 30"drop)
24 _ ' , N & Z 8; o & Blows per foot
2 | Surface Elevation: Approx. 184 fi. a v |®7 &l 100
M Medium dense, brown, silty, graveily SAND
with erganics : :
k — a0 L
$P- .1 Dense to very dense, gray to light brown,
SH | slightly sitty, fine to medium SAND with trace 21 v
» of coarse sand and gravel ' 31 579 .
' 1e]
‘ ‘ 2.0 At —
M VEry gler!ls%!_}an, sitty, graveliy SAND ‘ 51 50/6 et
acial Ti ‘ . " -
(Blac) ) TP o 6L 50/6" it
S Very dense, blue-gray, siltty, gravelly SAND
—— | (Glacial Till) . _—82 7T T :
| eL | Hard, Blue-gray, siity CLAY | _ Y 20
| 8 L _
il Very dense. tan SILT - —ess oL \
S Very dense, tan, silty, fine SAND, with lenses|=™ 45 u N
of ¥an~gray, fine SAND and a 127 layer of T 50/3 —
tan, silty SAND (Glacial Till) s T -
SP Very dense, gray, ng SéN[: with ?catter?d 12T 30 075 A
i rse sand and trace of grave S
medium to coa 3T YoV QU
4T 50/3 -
5T 50/6' —¢=t
SP | very dense, gray, fine to medium SAND with 410 ‘—v‘——5/5/69 50/6"
tracednf C0AYSe san? e'H flne TrERTTSE \. 71 50/6 —p=1A
. ay ' 1
‘4&'{ gzﬁg ense, gray, g ¥y jgg 18T 50/6"—c-1a
Bottom of Boring .
Compieted 5/5/69
- 50
: 20 40
LEGEND 0 & Y% Watsr content
T 2.0"0.D. split spoon sample PROPOSED  LIBRARY BUILDING

FIG. A-23



w @ <l STANDARD
S0IL DESCRIPTIOM < W 18z @] PENETRATION RESISTANCE
o T £ |3 Z| (140 1b. weight, 30"drop)
@ 5 =z Y & Biows par foot
Surface Elsvation: Approx. 179 fi. a N -1 (e 50 100
SM | Loose, brown, silty SAND with roots and _ ‘
| orgapies~ - o . R, T -
um : , ' L
§P~ | Medium dense to dense, gray, slightly silty, 1l =
SH | fine to medium SAND with scattered coarse sand 2T AN
and gravel . N
LT Q
: Nae
af 1| @
I . 1 < —1"
Very dense, ian (o blue-gray, silty, gravelly 135 951
SH SAND (&lacial Tith 58 6T ?g dry
L Very dense, fan to blue-gray, sandy, silty 170 .
K CLAY _ /. 7T
SM | Very dense, tan-io blue-gray, siity, gravelly 8T 20
= SAND (GBlacial TilD) s L
ML Yery dense, light hrown, silty, very fine SAND 91
. . 245 et o
§p | Very dense, gray, fine to medium SAND with 0L 50/6 —mgﬁ%
scattered coarse sand and gravel I 50/5" -1t
290 R »
SP | Very dense, gray, fine SAND with trace of 12T 30 Yy
coarse sand and gravel : 3= | L 5@}{4;5?1_;’}&\
Eiunl R, <
: —— 365 | T -
P Very dense, gray, fine to me?mm S,ﬁfi%D with 15T © 50/4" .
nd and irace of grave Ie)
some coarse san g 6T Q4O , 505{@}93
e S
Youm 50/45" &=
. 450
SP | Yery dense, gray, fine SAND o
' 18 = L B0/5"
50
19= 50/3 1%
575 QN
$w | Yery dense, gray, gravelly, fine to coarse 201 50/3 —e=,
SAND &0
2] 50/5 =
£
679 22T 50/5—oc=b
Zottom of Boring 1T 20
Compieted 4/28/89" é
0 40
LEGEND & %% Woler content
I 2.0"0.D. split spoon sample 42 Impervious seal PROPOSED LIBRARY BUILDING
IL 3.0" 0.D.thin-wallsampls L2 Water lave! THE EVERGREEN STATE COLLEGE
# Sample not racovared &2 Piezomater tip OLYMPIA, - WASHINGTON
" Atterbarg limits: P Sampier pushed LOG OF EQORING NC. B-33
F—O—{=s-L Iquid limit USZ Unifisd Soll JUNF 4. 1969 W-1785
Matural water content Clagslfication SHANNON & WILSON
Plastic Hmit Y Perd}ed Water SOIL MECHANICS & FOUNDATION ENGIMEERS
i _eye .

FI1G. A-24



Clossification

_% _ Perched Waier
Level

—— {atural water content
Plastic Hmit

_ 3 o 5 STANDARD
SOIL DESCRIPTION =4 ) I:JJ gﬁ £} PENETRATION RESLSTANCE
o : E a (of '3_2 ({40 1b. waight, 30 drop)
@ ‘ N a |82 a A Blows per foot
Surface Elevation: Approx. 188 ft. A w |°7 B0 50 100
SH Loose, brown, silty, gravelly SAND with some . : -
organics ' T A
: ' 40 Mk
SP Dense to very dense, gray, fine to medium SAND 2I
| with scattered coarse sand and gravel. . - '
\ S T 3T | 571769 >
85 10
{ML | Dense, tight brown, sandy SILT, with gray, 4T © o
A .,sltghtly silty, fine sand . 5T '
: 14.5 : “
iL Very dense, blue-gray, silty, clayey SAND 16.0 6L 50/6 -—mTfs
with gravel / ' "
71 : 50/6 —so=d
SW- 1 very denss, gray, slightly silty, fine to :
S| coarse SAND with scatfered gravel- 8 |y 20 5078 oA
~ ) 215 i/ dry t
CL Hard, blue gray, silty CLAY °oT 77 50/8 —pit
e , AN e
255 N
SH Very dense, tan, silty, gravelly SAND
(Glamal Tlll) WIth tayers of silty, very IZI
SP | Very dense, gray, -fine SAND, with scattered oKz 50/5,':-{"‘3
coarse sénd and gravel 5T 50/6 —u-l8
6T y 50/6 —=-A
gum 40 50/6 =
daao B L1 50/ —=b
Sp Very dense, gray, fine to med|ur{1 SAND W|th 19T _%_ 50/6 —e=! -
scattered coarse sand -and grave 3 2 R
490 20 L . g
Bottom of Baring {50
~ Completed 5/17/68 ’ 0
O 40
LEGEND & % Water content
I 2.0"0.D. spllt spocn sample Impervious seql PROPOSED UBRARY. BUILDING
IL 3.0" 0.0 thin-wallsample $Z"WGMrMVM THE EVERGREEN STATE COLLEGE
2  Sample not recovered 'l Piezometer tip OLWXI“) WASH‘NGTON
Atterborg limits: P Samplar pushed LOG OF BORING NO. B-34
O <s-L lquid limit USC  Unified Soll JUNE 4, 1969 W~ 1785

SGHANNON & WILSON

HO1. MECHANICS & FOUNDATION ENGINEERS

FIG. A-25



, “ % ® = STANDARD
o , S T Sl bl x {140 1b. welght, 30"drop} -
0 o , o § g; o & Blows per foot
= | Surface Elevation: Approx 182 fi. o P o E0 100
_SM § Loose, brown, siliy, gravelly SAHD P .
SP- 1 MWedium dense, gray, slightly sth, fine to . ) II
SH | medium SAND with trace of coarss sqnd and ;
gravel’ 20 2T ., 6 v ,
SP | Very dense, gray, fine io medium SAND with : 3T o ‘\4?
scattered coarse sand and gravel I s 10
4 1 .
ML | Very dense, light brown SILY :;i 5T g
CL | Hard, blue-gray, silty CLAY ; dry
6L
7L V
: 20
sl
46
- QI
, ~_ 0T
s’ Very dense,-blue-gray, sifty, grave!iy SAND 270 - . - » no -
Si Glacial Till FII 50/8 =l A
( ) 290 T
$H-4 Very-dense, tan, silty, gravei AND (Giaci . 30 <
SNLTilD %?'38 2] o=
\m Very dense, light brown, sifty, very fine SﬁNﬁ/ ’ 131 50/3 —o=id
SP | Very dense, gray, fine to medium SAND with R 0/6" —e
- | scattersd coarse sand and gravel 1Bz : Sstsu N
{1 S% | Very dense, gray, fine to coarse SAND with 370 b= | L
\Lfravel . : /1380 6T 12— a0}~ 50/6 —=c~ia
L SP.iVery.dense, gray, fine to medium SAND. . 410 'I” 9,3.
Bottom of Baring N
Completed 5/2/89 B
50
i = W[ 0O 2 40
LE@EN@ ® Y Woter content
mﬂ 2.0" 0D, split spoon sample 45 Impervious seql PRWPOSED LIBRARY Bi“ D]MJ
I 30" 0.0 thin-wall sampls e Water loval HE EWLH”F{EFN STATE COLLEGE
3 Semple not recovered fﬂ Piszometor tp ’WDM WA\SHIN(;TUN
i, W ,, o vw‘ fo 0 ™ o g
Atterberg Himits: P Sampter pushsed LO W S UV‘H 4G W‘Mm B-35
b e L lquid Himit UST  Unitled Soil JUNE 4. 1969 W- {785
‘XK B Westural water content Clagsificotion g’g,mNN@N A WILEORM
N Plastic Himit - iﬂ’erclhed Water B0 MECHANMICS & FOUMDATION ENGINEERS
Leye
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3
1
¥
/

DEPTH IN FEET

DEPTH IN FEET

L

5/20/68 “H

AYANS
AVANY

5,/20/68 H

B-36
Apprex. Elsy. 152

{ooge, rusiy brown,
siity, fine te medium
tha
7
Wedium stiff, gray and
rusty hrown SILY with
fine sand i
8
8.4 e
v Bedium dense to dense, 14
brown, s¥ity, fins to |
goarse SRED with seat- | T
igred graval 3
3t
12% o
Aoprox. Eley. 181"
Loose to medium dense,
motiled rusty brown and
gray, shity, fine SR4D T
with soft, sandy SILT l 7
8
1 18
5.3 Wedium dense, trows, | 7T
very silty, lins to 13
mediom SAND L

" s
b
LTIY

" 12

Stiff,
fime sandy SiLY

brown, shightiy.

¥6%¥7ﬂ§RSE;‘§;%%Q and -
gray, silty, pravelly
fine 16 coarse SAND

L(TILL)

B-37

Approx, Elsy. 182’

Loese, brown, siightly
siity, medium SAND with
seattgred gravel

- Yary dense, brown o

gray, slightly silty,
fine to coarse SAND
with gravel

o=y

B-42
kpprex. Efev. 184° 3

Frovy

1.5

i Medium dense to very

Lonss, rusty hrown,
sitty, fine to coa
28&&85

dense, slightiy silty,
fine to coarse SAND
with scatlered gravet

§/16/88 M.

B-38

lﬁﬁrux Ele-, 19Y

Looss to medium danss,
beown, silty, fins le

{medium SAND

Hedium densas io demsa,

gfay'?e brown, stightty

silty, Tine to ¢oarse
Sﬁﬁﬁ with scatisrsd
graval

&F%
&
Tacd

ol

B-39

&ﬁprsxg E?ev 798¢

Logse to deium dense,
rusty Brown {o gray,
sifty, fina to coarss
SAND =ith seatiared
gravef ‘

“Very densg, gray,

siity, gravelly, fine

. tp coprse

§A4D

128

sa/¢""

B

40

‘ hpprax, Elev. 187° k
£ ! o
e Saft, rusty hrown lo
tan SILT with lopss,
L. fhrown, very fine SAND .
= B
g &
5+
5 i e
. llense 1o very dense, L
brown ig gray, silty, i
fins to coarse SAHD d
wilh scattered gravel |7
: k¥
18
T 45
ﬂ E
gg V-L
LEGEND
I 2% 0.0, Sphit spoen samp!a
tmpervicus seal
—L-Yater fevel
Piezometer tip
‘W Standard Penetration
Resistance (hlows/foatl)
§ = Boring
HOTE: Etevations approzimated from

*The Evergreen State Cullege
Topogeaphy® by John B. Swift

% Kkssociates,

Diympisg, Wash,

THE EVERGREEN STATE COLLEGE
ROADS AND FILL AREA

LOGS

OF BORINGS

B-36 THROUGH B~42

JUNE G, 1969

W-150 05-%

SHAMNON & WILSON
B MECHANICE & FOUMDATION ENGIMETRS

FIG. A-27




, = o % STANDARD
SOIL DESCRIPTION & w |G & PENETRATION RESISTANCE
o T & |3E E| (401b. vsight, 30" drop)
L4 et e Z ;?:g o & Blows per foot
2 | surface Elevation: Approx. 187' u e |© alo 50 100
Forest Dufi 7 . 20[] 0] I
Medium dense, rusty tan to gray, vef .
SH Siity f?ne fo med}ﬁm T I :_y 45 ! I '
Very dense, dark gray, fine to medium T ZI 9
SP 1 sAND with scattered coarse sand and =
fﬁne gravel : 9.0 3T > A,
: o ' oo - T < A
CL- | . Hard, dark gray, fine sandy, silty CLAY 41 =~ _ , A
: | 51 ol TEET
6T EEIDEREINE IR 74 s o P
‘ — 8.0 7L ol i AT 4
1 Very dense, dark gray and brows, fine | T[T T
SP 1 to medium SAND with scattered coarge 8T Lol 504" 1A
sand and gravel S T I I I
er | L e
30
10T BESESEERE BEE-1 Ve
‘ 37.5 1T A A 50,5 iA
Boring Completed 7/14/69 : 401 N
_ ’ 0 25 50
LEGEND 3 o Y Watsr conteat
L 2.0"00. eplit spoon sompls 25 Imparvieus saa THE EVERGREEN STATE COLLEGE
L 3.0" 0.D. thin-wall somple Vator lavol OLYMPIA, WASHINGTON ‘
& Sampls not recoverad Piazometer tip ) " ' . .
Atterberg limitss p Somp ler pushed fﬂwm@ @gm E}?@ﬁ@@@@ KO, B- 43
b=t L lquid limit USC  Unifizd Soll AUGUST 6, 1969 W= 1509-4
Matura | water content Classification BHAMNON B WILSORMN, ‘
e Plastlc Hmit A Eg\fgl‘ed Water BOIL MECHANICE & FOUMDATION EMGIMEERG

i A

o8y



T 2.0"0D. cplit opeon zomale
3.6" 0.0. thin-wall sampie
¥ Sompls nof rscoverad

Attorborg limite:

pr—d e L lguld Hmis

~ fature! watar content

Plastis Hmit

=

fmparvius esnt
Wator lovsl
Plezometer ¥ip

P Sempler pushod
use Uni!iedi Soll
Classlfication
B Perched Water

Leval

THE EVERGREEN STATE COLLEGE
OLYMPIA, WASHINGTON

LOG OF BORING NO. B-44

“AUGUST 8, 1969

W-1509-4

SHAMNON & WILSON
SO MECHAMICS & FOUMDATION ENGIMEEAS

_ 5 @ = STANDARD
SOIL DESCRIPTION .‘?_.. tu % <] PENETRATION RESISTAHCE
o p o+ g IS I (14016, woight, 20"drop)
g o -y § gg o & Blows poy foot
Surface Elsvation: Approx. 201 = 2 -1 2] 50 100
Forest Qutf 15 Ol ... . ... .. . .
: Dense te very dense, brown to gray, (T 4 Y W DU
IS : ' . "
SH slightly silty to silty, fine to coarse b ijjjjj:l:j_‘j;:jji
'SKND with scattered pravel ' 72 I I SRR RN s o
3T MR IR 1177 LR /.y
- ol
1. .. &
5 R
LML Ward, brown, sandy SILT %gg 6L |18 '
W Very dense, brown, ‘stightly silty, fine = | 1S A
3P 10 coarss SAHD with scattered gravel = 20
_ : : 8T || Yy T 5075 A
g = conLllil B0/5 7 A
0T SRR B 7 Lo -
| HI g SORESSAS 50/5" oA
ol Hard, dark gray, silty CLAY O
: ard yo sy 12T Loliiiny 50/5" _mda
3.0 SESEEEEEY EEEEREEES
SC | Very dense, dark gray, slightly silty, 13T I PRUDORRERS b 50/8" A
clayey SAND with scattered gravel WO
14T B8 annne LEREUZ 1A
< : 45.0 SR RN
SP Yery dense, brewn, slightly sitty. ¢ 3 B W
to mediun SAND (dry) RS 15 SESUESEEE RN Lint
_ un 3 50 :
— 53,0 (56X : @ DI 5[]/5"-——«»—- Y
. Boring Completed.7/15/89 N I
0 25 50
LEGEND © % Vater content

FiIfR A=D2C



L 200, catit epesn comto
I 3.0" 0.0, thin-woll somple
¥ Sampls not recovered

LEGEND

A% Aemorvisus con!

.. Woter lavol
- Piszomatar tip

Attorberg limita: P Somp lor puehad
%M@"L guid Hmit WSC  Unitied Soll
Matural wator contont Classifiention
= Rlgatie Hmit el Eercl‘;ed Water
eve

AUGUST 6,

o % Water confant

THE EVERGREEN STATE COLLEGE
OLYMPIA, WASHINGTON
LOG OF BORING NO. B-45
1969 W-1509-4

SHAMNON & WILSON

s BON. MECHAMICE & FOUMDATION ENGIMEERS

- o = STAMDARD
SOIL DE SCRIPT IO e w 19 & PENETRATION RESISTANCE
o : T & (3 X| (1401b wolght, 50" drop)
@ : o B & § 8; o & Blows peor foot
Surfacs Elevation: Approx. 207° 14 o |© alo 50 100
ST \forest Duit — /0.5 ) T .
) Medium dense, rusty brown, very silty, 2.8 bT R I 1174 N N
gravelly SAND with roots and organics SEEOEEEeE I ;(:f_Uf{k:): :
. ; 2] SIS A
SP Very dense, brown to gray, slightly 3= N IR 50/3" 4
SH silty to sclty, fine to coarse SAND U R T LI
: With scattared gravel 4= 0 50/5 3
B BN 50/5" 1A
6T B DA 1 N
7x L. S SN 1 VLIS S
., 8= | &20f——
T : . 4 Z Lol
SP Very dense, brown, fine to medium SAMD 1 R [P
“with trace of silt ) Ll
Lo]} R
30 ---------
N ES S
_ 35.0 Ll
6L Hard, dark gray, silty CLAY 12T
40
13] SEEREEES
46.0 LoLL i
I4I .........
Hard, dark gray, clayey, sandy SH.T ---------
L with scattered gravel ~ - O T
. 5T SEREEEERE BERR. Llbes O
SP Very denss, brown, Tine 1o medium SAND S N PEOREDEA e IR
with scattered coarse sand and fine 579 6= S I 50/5"% 1A
\ grave! (mo‘st) /_ M . eo ..................
Boring Completed 7/16/69 A IR,
- 5
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_ 3 o = STANDARD
3E4 E‘ESGHiPTiO“ é—': iﬁ %{z gi pENETRATiO?@ SESE?T%N‘:g
o T g o = {180 1b. vialght, 307 drop)
© , I, E §§ & & Blows per foot
Surface Elsvailon: Approx. 2037 3 @ 197 Hio 50 100!
TR rorest Duil /0.5 s I ]
—\ Loose, rusiy brown, silty, gravelly saNp 2.1 R DR 50/ oA
SH- Very dense, brown, silty, fine to coarse 2T A M 174 o
§p SAHD with scattered gravel hecoming 'stightly 3 S I 50,5/~
silty below 7.5 ft. 4 o) N R A
i I R I B0/4T r
o= N A EDEE LB areA
6T |y |l sl A
= 20
sT |1 oo i
9T D B 50/4-/%”*.%
P 75,0
sy Very dense, dark gray, slightly sitty, A
fine to coarse SAND ‘ W= 1 ... ... 50/8" 14,
Qg[] 30 ..... T
SH Very dense, dark gray, silty, fine SAND REEOEEEE B
: : Rhs 50/3 1A
34.0 P72 EEEE RS EEEC O
. 7 S R
CL ard, dark gray, sitty LAY & 42 4o o
v Tk gray y 12T g; ....... 50 Jar
X 40 ..
: : 2.0 .- C e
uL | Hard, dafk gray, ciayey SILT with sand 131 SESEETEEY RS Abee o
and gravel S R R R R ICAE IS IPUPENM
46.10 N R
o ; . , . 4= 50/4/ A
Very dense, brown, slightly silty, {ins sol
Sp to medium SAHD with scattered coarss b R —
sand and gravel 5 SRy I
16 S I 1111 R PN
N - {rock) - -
17—
! 50/l A
S EERER e
6.7 8T (Y i IVITA
Baring Completed 7/16/6% = 10—
, O
LEGEND @ 9% Watar content
g 22:5}5 split spoon somple o2 imparvious goal THE EVERGREEN STATE CGLLEGE
4l 3.07 0.0 thin-wallsompis L. Water level OLYMPIA. WASHINGTON
3¢ Sample not recovered Il Plezometer tlp : TThREEE
, = MBI AS Do
Atterberg iimite: P Sampler pushsd LOG Of Q'm\i“j%@ g\g@g B-46
fme et = L quid 1imit USS  Unitisd Sell AUGUST &, 19695 W - 1509 -4
Notura! water content Claseification SHANNOM & WILSON
Piastic Hmis ¥ Eféz%TEd Water SOIL MECHANICSH & FOUMDATION ENGIHEERS
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% " = STAKDARD
o 'f & 8“" E {i40 ib. wolght, 30 drop)
& & E g; a & Blows per fost
2 | surface Elavation: Approx. 198’ & o |© a8
T Eorest Duff . l /'—12g °
—_— pose, iusty brown, si ty gravelly . 3.1 1
SAND with roots and greanics it 1
sp Hedium dense, hrown, slightly silty, 271
~fing to med i um SAND : .8 3]
P Dense to very dense, slightly sifty to : i0
Sh sifiy, fine to medium SAND with a1 -‘f;—
scattered coarse sand I O - 50/ A
oH Yery dense, brown, sitty, sandy GRAVEL 1. 6T Ix e :5i]/:5:".;~;:3
: (Waterbearing) ~ 11.0 ~ B I
_ N 7T L1IFA RS -
SW Very dense, brown to gray, fine to o] SR D —
coarse SAND with traces of gravel and Sl I LU =
silt 9z ¢ ... . . 5[]/5”—-bf§k
ox C LT B
30.0 O
LL Hard, dark gray, silty CLAY with joints A0 R RPN [N 50,/5 e A
and slickensides : R B,
er| [ e
40 . A
13T e
45‘0 S T
ML -Hard, dark gray, stightly clayey, sandy N I
SILT with scattered gravel 454 14T R B ‘5‘{}/4.“-.-;»-43
. o A
Boring Completed 7/1?/69 SO

LEGEND

T 2.0"0.D. split spoon sampls
I 30" o0 thin-walisompls
¥ Sampls not recovered

Atterberg limite:

b=l lquid Hmit

Naoturol water contont
Plastic limit

impervious saa!

57 Water loval

Piezomater tip

Sampier pushad

Unifisd Soil
Clagsification
Parched Water
L.evel

Y SOIL MECHAMICS & FOUNDATION ENGINEERS

e % Water contont

THE EVERGREEN STATE COLLEGE
© OLYMPIA, WASHINGTON
LOG OF BORING NO. B-

AUGUST 6, 1269 W -1509-4
BHANNON & WILSON

FiGg. A~-32



7 = o 5 - STANDARD
86IL DESCRIPTION .2; 3 %&: & PENETRATION R‘ES!ISTANCE
o x a oy x {140 1b. walght, 30" drop)
@ ’ ) ) by g S« g & Blows per foot
2 | Surface Elevation: Approx. 202’ |8 o |°F  Alo 50 100
o \iEOl'ESt it - - - /—'US /r ol ... ...
! oose, rusty brown, silty SAHD wit 49.2 & AR
: N\_toots and organics /1 T 4 A
SH.1 . Very dense, brown, very silty, fine 2x . Ll 2N
~ to mediun SAHD with scat.tered coarse sand ~7.§ DO .
8P Very dense, gray, fine to medium 9.5 3] ) R
\ SAMD with trace of silt SV ax | YT — A
SM | . VYery dense, brown, sifty to very silty, DI I -1 Y7} e,
fine to coarse SAND with scatiered eravel Jy4.0 S ‘ A I TSD/S'WA
SH. Very dense, brown, silty, fine SAND 6],: - A
HL becoming fine sandy SILT below 18 ft. 7T ’*2 SRR DS -
‘ - 0 ‘
.0 | I R DGR SE DRSS
. Very dense, brown to gray, slightly 81 T :5'<{J/:5:—--?’A
SP silty, fine to medium SAND, locally : FR A
medium te coarse sand bel‘ow 27.5 ft. g= _gv_g ___________ Eﬂ/gsj,;;,,A
=~ 30 _ :
2= RN N
10T SOSRESEEE BEES Vi e &
- - . 3.0 SESEEEEES EREE R
Hard, dark gray, silty CLAY s T I B e
Boring Completed 7/17/69 O
e 0
LEGEND @ % Woter content
f{;% ggil@? split spoon sampio }Wmm ﬁ?‘l?@iﬁ“'wgﬁuiﬁﬁﬁf}@ﬁ THE EVERGREEN STATE COLLEGE -
Y 0.0, thin-woll somple : wj:um S OLYMPIA, WASHINGTON
¥ Sample not recoversd it Pilozomater $ip
Yl el : 4 . A4S
Attorberg limits: ®  Semplar pushsd LOG OF BORING NO.B-48
g L quid Vit UsSC  Unitied Soll AUGUST 6,1985 W~ 1509-4
—em ROtural water contont Clesgifleation BHARNMON & WILSOM
Plaatle tmit . . Eercr‘\ed Woter SOM. MECHAMICE & FOUMDATION EMGINEERS
Bve

FIG. A-335 .



o = @ g STANDARD
SOIL DESCRIPTION .§'3. 51 %&J»: .5;: PEMETRATION RESII'STANCE
o E i3 E {140 b, wiolght, 30 drop)
g ) a é Qgé a A Blows por foot
Surface Elevation: Approx. 195 & o ¢ Elo _50 100
T - Forest puff 1.0 O B R IR E
Medium dense, rusty brown, silty, ) 13. 0 1= N - (Sr%’é ;"*"3
stightly gravelly SAND with roots, : : : B P R
\and organics - el S Eﬂfﬁr—@‘ﬁ
gM Very dense, brown, silty fine to 31 DORDEEEEE B 17 ko o
M coarse SAND and GRAVEL - {0
- e AT SRR L e
: Very dense, brown, sitty, fine to o 51 ; RN D117 M =
SH medium SAKD with scattsrid coarse sand 8T DI I 11 V7 L = =S
and trace of gravel to 1 OEEEEEEE DR
[N - DORARIRN DIERE1 4 Mns -
@ 20
o T E
P R I
81 X I B 50/§°—={A
| 7,0 o1 N 59/5"-@,3 .
3p Very dense, gray, fine to medium SAND 30 - (fnc )
with scattered coarse sand and gravel AN
0= { }.... 0000 <D BU/AN—eiA
e FE 50/5 %A
qobi
- 42.0 ............ 58/5”’ PR ’&
CL Hard, dark gray, sifty CLAY 435 12T DD MR T
Boring Completed 7/18/69 1. Y EE R
sl
SEN . Q
LEGERND @ % Voter confont
;-%n: 2. b ”D g fie BPoOsH mmnle ?:: ’f:r‘i ?Q%MMU:A’ EETH TME CYERGREEN STATE l::(‘) LE%TG[“
AL 3.0" 0.0 thin-ualtsampts L. Woter leval OLYMPIA, WASHINGTON
# Sample not recovered Plazometer tip A
gy Vm S p ;\mfm -
Mwmfwur Hmites P Samplar pushed LOG OF }@g% NG NO.B-42
f-e <L lguid Hmit VEC Uniticd Sell AUGUST 6,1868 W - 5()‘;?1 -
‘ktz»\ e Hatural water confent Classtficotisn mmm\@w & WILSON
S Blant e Hnrl . P%rvcer;ed Water Bk, MECHANICS & FOUNDATION ENGINERRS
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e

5 @ 5 STANDARD
PESCRIET] = [V E= T =4 PEMETRATION RESISTANCE
o soit. G?" T g :23;;‘3 I| (140 1b. violght, 30"dreg)
& ; Y 3 gg o & Blows per foot
= | surfoce Elevation: -Approx. 195’ i 5 jo¥ u
 Forest Duff - 1}i)s ,
' Sti{f, tan to hrown, sandy, s iight!y‘ ; {
WL gravelly SIiLT 5 1
SH Dense, brown T gray, sn!ty. TTne To o2
- v medium SAND 70
HL “Hard, brown, sandy SILT ) 81 0
8.5 4I “ Ny
SEaN B P Bl PEEE 1 2 e &
. Foco S S T S oo
: Very dense, brown, silty te very silty, 61 S I I ja<,§
SH fine io coarse SAND mth scattered gravel 7T B : « 58/5'7"“"‘
., ST R B AR
to 1 8T L I ClUgien g 'Y
=20 N R D BN 50/5 A
‘O e G e e e e e 5[}/3"——%&
29,0 I X mol
;/ ...................
‘ L . e ] s “I // ......... 5{]/5’_(__,_&
o Hard, dark gray, silty CLAY (highly , N
i p¥astiﬁ} . O T - OO OO
i2] ..‘.@.?”"‘..—'“‘55“?”5 g
40 ......... . A .
- - - . ~142.0 13T DR I 5 0/3 et
SP | Very dense, brown, stightly silty, fine SAND 440
. . e /B et
o | deny dense, gray, stightly silty, fins 14 o SEEA
) to medium SAND. ‘ S0
__ 53 15T U™ |
Boring Completed 7/18/689 - I RERERR
60f T
O 50 100
LEGEND & % Water content
?f: Z.L sobit apoon sumpig imparvious soai STATE COLLESE
I 30" 0.0 thin-welisompla Wgﬁ SHINGTON
¥ Bample not recovered ,
})‘ﬁ‘ﬁlz..«{,)f"f:,“ ihanitas ; ) / ¥ k " “ B
bt L uid limit y AUGUST 8, 1955 W-1509-4
*wz ol Mﬂhw al wator centont BHANNON & WILSOMN
\.W ....... wigatic Mmie ¥ i“’mrg?}sed Wﬁim BLOIL MECHAMICSE & FOUNDATION EMEIMEERS
L BV S



‘ % @ 5 ; STANDARD
1 DESCRIPTI - TV E =1 £ PERETRATION RESISTANCE
o SO“% ESCRIPTION = 5 %gﬁ F1 (140 Ib. walght, 20"drop)
& « - by = gg & A Blows per foot
= | surface Elavation: Approx. 183 & o |°F &
~_forest Duif 70,5 0
SH Loose to medium dense, hrown, silty, L1l
~Jine to mediun SAND with rools and oreanics 9.5 T E
ML Hard, Tight brown, sandy SILT 8.0 - X
s Dense to very dense, hrown to gray, 31
Sh stightly silty to silty, fine to al 0
medium SAND with scaitered coarse sand
and gravel » 5]
‘ 14.5 6T
0L “Hard, dark gray, silty GLAY 7T
T ey SILT i o 20.0 e e B —
8L ar arg gray, ¢ ayey Wi $an 8 CRO/8 e
and scattered gravel - SN 1 D EROORESESY fo S0/8.
24.0 ‘ N I
sp. Very dense, brown to gray, fine to Y=~2 N A IR I 55/‘57:;_;._5
med ium SAND with trace of sibf (dry t0o 1 b 1 prouorhees e
37 11.) 30
0= § 1 .. BR/Y b4
Ths BEREEERRE RERE Y (ons
PP ERRERERERS RERERREEE
. 42,9 12T E% SRRETEEES BB .50/.3'.' A
Boring Completed 7/2(/69 S
L= e
sol il
) 0O
LEGEND @ % Vaoier gontant
jm 2.0" 0.0, split spoon semple 4 frapurvious ssal THE EVERGREEN STATE COLLEGE
:f?f 2.0" 0.0, thin-wall sampls ﬁﬁ!f“ Water leval OLYMPIA, WASHINGTON
¥ Sampls not recoversd i1 Plezometer p . -
Attervarg limitss P Sempler pushed LOG OF BORING NO.B-5
bl ot L lquidd Nt USS  Unitied Soll AUGUST 6, 19682 W-1509-4
%, D Mot | wator content © Ctassiflcation . BHANNON & WILSON
R TP P T T ey i’grc{ﬂed Water BOIL, MECHAMICS & FOURDATION ENGIMEERS
Leve
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: = @ e STAHDARD
o ; P B |5 | (14010, walght, 30" drop)
@ S Y 2182 =« & Blows por foot
Surface Elevation: Approx. 195° a o |97 #lo 50 100
- \wFofast puff 7~0.5 ‘ (o] B I
M MWedium dense, brown, very silty SAHD - o -
: _with.rools and organics 4.0 I
S Dense to very demse, brown, snlty, flne 2l P
: ‘to coarse SAND with gravel to %" 3] o T f ________
10
.4:[ = P K\\ R
5T E Z...fI..Z.’..Zsi]/Z4ﬁ”f—?»A
6 1 LTIl
‘ 47,0 - Lol
5p Very dense, brovin, slightly silty, fine 71 ool
to medium SAND : sT | [ T
27.8 LIl
L Hafd, dark.-gray, silty CLAY _ oL N
26.0 S
_ Very dense, brown, silty, fine SAND 10T :30 Sl
M _.hecoming snlty fine to coarse sand A S —
© pelow’ 30 ..................
TE-T I I, 50/5" A
50 SRR RS
- : ‘ YN
L. Hard, dark gray, slightly sandy, clayey 12T sol il 90/6
HL L . SILT vith a few herizontal partings of
fzne to medium sand (dry)- ’
13
141 SUREERREE DS 80735
50 L
— - ey p» LN R
ery dense, gray. to brown, silty, fine R A I B -
SH ‘to medium SAND Mth traces of coarse’ sand 6= § Qe 90/6 A
and gravel to % 34 N o eo\
520 T IR e
~ Very denss, gray, tine to medium SAND 2.8 7= 80/4%—0
\SP,/-\mthtraceafcoarsesandandflne : N
grave] .....-.....‘ .......
Boring Completed 7/22/89 R
, oo 70
o 25 50
LEGEND o %% Water contend
gﬁ oo Pt spoon sample . mparvious sal THE EVERGREEN STATE COLLEGE
o oo OD-Thin-wallsamplo - - Weter lovel OLYMPIA, WASHINGTON
7w sample not recovered ] Pinzometaer §ip
= S e
Atterbeorg limitss P Sampiar pushed LOG OF BORING NO.B-52
b—Om—d=t-L lquid Hmit USC  Unifisd Soll AUGUST &, 1969 W-1509-4
"%@NNMM Matural wator content Classificaiion SHAMNNOM & WILSOM
SO S S P P L & Perched Water BOIL. MECHANICS B FOUNDATION ENGINERAS
Level

FIG. A-oY



STANDARD

SOIL DESCRIPTION g @ |9 | PENETRATION RESISTANCE
. < B oS x {140 ib. walght, 30 drop)
4 . o
@ : a. z g:§ Y & Blowe por foot
Surface Elevation: Approx. 180’ a w {7  &lo 50 100
SH Medium dense, rusiy brown, silty, fine ]ﬁg , o - DR IO .
5P Umed\um Sm}wth scattered gravel = 1]': : ;;;;;;;féx :'Iliiifii
Dense, gray, fine to medium SAHD with o ...,.....&l.ﬁfilfiﬁi
trace of fine gravel, hegommg fie to 7.0 el R e —~
SiA—\ coarse sand below 5.0°. (dry) /= N IR - 50/ SA
h\§‘b{ Very dense, brewn, slightly silty, fine gg 31 S oL D1 BNET
el gravelly. Tine to_coarse SAND (Water- 4T | & T TR
‘ng ] IS I I Yo st
‘Very dense, -biown, very silty, fine SAHD ) 5L , R B '.5.8’./51 A
. With scattered fine gr‘a’ys} (dry) el | SEESRRSESE RS 5@}5%&
sk Very dense, hrown, slightly silty, fine to 7T S D L BDEA
 poarse 'SAND with scattered fine gravei 200 T e
(Waterbearing) S , Y
| 8T e BsA
— e 26,0 N SRR EEEEE R
cL Hard, dark gray, silty CLAY (dry) . 9T SEOOREEE B/ b -
Capl e AT
- . - _ . . 380 MT N D "”,5‘1};5'.;_;73
"W | Very-dense; fine to coarse SAHD with 40p - )T
gravel to %° - : v N
43.0 i2x @ e 50/6%+1A
Boring Completed 7,/23/69 > Y R
‘S: :::-‘::..‘.....u.j,
~ DD
sol -l
- ‘ O
LEGEND @& Y% Woter sontent
1} 2.07 0.0, split spoon somplo A% Impervious sasl THE EVERGREEN STATE COLLEGE
IL 3.0" 0.0 thin-welisumple Yoo Woter tovel OLYMPIA, WASHINGTON
¥ Sampls not recovered [l piezomoter tip . B
Attorborg limites P Bumploer ”’}tmhsd LOG OF BORING NO.B-53
Ot L Iquid fimit USC  Unitied Sol AUGUST 6, 1989 W~ 1509-4
% P Notural waler contont . Klossiflenid m BHARNNON & WILSORK
e D {1 04 Fes L i § s i;i‘&n:r}ed Water COIL. MECHAMICS B FOUNDATION ENGIMEERS
eV &

Fig, A-30



: 3 . 1 - STANDARD
SOIL DESCRIPTION = W |@x  £| FEHETRATION RESISTANCE
o ) i 3L F {140 1b. wolght, 30 drop)
@ . . Y z Ef:'g a A Blows per foot
Surface Elsvation: Approx. 184° 8 o |© &10 50 100
S 1 \forest Duif 0.4 ol ... ... ... .. e
‘redlum‘dense rusty brown, very silty, =/ |20 1T
fine to deIUITl SAND with roots ,
SH Med ium dense, brown, silty, fine to - 2l 9
med ium SAND , : 3112
: ‘ : - - 8.5 > 10
- SN Very dense, brown, silty to-very silty, 1 a4l s
‘ fine to coarse SAND with fine gravel 5T r~
: ' , . R
S Very dense, brown to gray, slightly '
Y silty, flne fo coarse SAND w1th scattered 6=
“gravel -
7T
9= EE
- 29.0 T 130 7
EL | v;Hard dark gray, stightly sandy, stlty S R B D R AR
R | 10T BRSNS DR g &
36.0 P
- . : , ' = DD NN A oY
.SP Very dense, dark gray, fine to medium T I /4 ..
: SAND with trace of silt and coarse sand 40 b
T2 I I ERADED DDA I /4 Yo |\
- T
B= 1S o 50/8—=1b
N e M
4= S B0/B A
— —158.10 15= N I 11 pat 1.\
SH Very dense, brown, silty, fine to.coarse | 60
SAND with gravel : R 4 R B
: ‘ 62.9 I8 SRR I .50/5”—--»_3
Boring Completed 7/23/68 ~ T O
goblr
R G
LEGEND @ Y Waler content
mﬂ Q,DZGD split spoon sampls .A’”’ﬂ ﬁmwwﬂmug sou THE EVERGREEN STATE COLLEGE
I 3.0" 0.0 thin-wal tsample I Water lavsl OLYMPIA. WASHINGTON
P Sampls not recovered Piazometer tp )
LAY TS B
Atterborg fimite: P Sampler pushed awm% OF @Q%Ew‘ﬁ@% %}d@u@ 54
b= Ortea- Llguid Himit USC  Unifisd Solt AUGUST 5, 1969 W - 1509 ~ 4
Motural woter content Cinsaification GHANMNOMN 8 WILSON
Plastic Hmit - Eemhed Water BOIL, MECHAMICS & FOUNDATION EMGINEERS
evel

FIG. A-39



7 = @ + STAKDARD
o T a |3 I:E (140 tb. wolght, 30 drop)
@ _ & ﬁ 8% a & Blows per foot
Surface Elovation: Approx. 172 = o o7 4
St Loose to medium dense, rusty brown, o
very silty, fine to medium SAND ol
: , 4.5
SP Dense to very dense, browi to gray, 2T o
slightly silty, fine to medium SAND T Py
with scattered coarse sand and gravel 3 € 0
bglow B‘D, » 4I S
s1
6L
7=
— " 18.5 8T 20
ML Hard, dark gray, sandy, slightly
clayey SILT with scattered gravel 9T
10
30
31.5 " [ I
) - . N . B : = = B0/ 5 e
- SW Very dense, brown, fine to coarse SAND S ,5.0(5. . A v
with scattered gravel and trace of sift DR D
12T I N 1 L Y
g a0l T
_ ) 2.0 30 | 3 IS D, 50/3"mlA
SP 1 Very dense, dark gray, fine to medium ) N DR aEN B
SAND : ~
4T bl 50/5=h
50
53.0 15T | AVEEA
Bnring Cumpletedr7_/24/59 A B
o ) 0 25 50
LEGERND @ % Vuoter content
L zo"on. aplit epoon sample lmparvious gcal THE EVERGREEN STATE GOLLEGE'
I 3.0 on thin -wall sumple Viater level OLYMPIA. WASHINGTON
% Sample not recovared ﬁ Piezomater fip !
Atterberg limite: P Sempler puchad LOG OF BORING KO.B-55
F—C——f-e-Llquid mit USC  Unitisd Soll AUGUST &, 1969 W-1509 -4
W Matural water content . Clossificotion SHANNON & WIH.SOM
Plastlc Hmit Y. Perched Water BOIL MEICHANICS & FOUNDATION ENGINEERS
lLevel




P Sampler pughad
USC  Unified Soil

Attorberg limito:

Ot L quid Himit

Matural water sontont Claselfication SHANNON & WILSON
Plostie iimit L. Perched Water SOIL MECHMANICS &i FOUNDATION ENGINEEAS
Levsl

LOG OF BEORING RO. B-56
AUGUST &, 1969

W-1508~4

: 3 . = _ STANDARD
- SOIL OE SCRIPT1OH = S BE  E Phas i eSS TANCE
o N ‘ z & 12 F . wolght, rop)
) a g g2 a A Dlows per foot
= | Surface Elovaiion: lApprox. 173' 8w |97 Blo 50 100
O\ _forest Buff _ /0.5 of -
SH ‘Medium dens€, rusty brown, slightly R a7
gravelly, silty, fine to medium SAND - 15
\ with roots and organics Y 21 A
i Dense to very demse, brown to gray, 31 I I ;5‘{34’5”-1_?,;{;
silty to very silty, fine to medium aT 10 50/5 it
SAHD with scattered coarse sand and
fine gravel : 51
7
7.0 sl |l '
o o B & ol I 506" {8
oL Hard, dark gray, stightly fine sandy, ~20f IR |
silty CLAY | 8L R I
91 SESESSUEE B 9075 e
oz | F RSN 5D/6-A
. - 29"0 :/ 30 ......... CRE RN
HL Hard, dark gray, slightty clayey, IR I R A R
sandy S$ILT.with scattered grave] T B R 50210
- sz .........
35.6 g R B R BN
: : , S ISR O BN
8 Very dense, brown to gray, fine to 12T 1 R 50/3%—eth
o medium SAND with scattered coarse sand T I R
and gravel ' . R I o
T I D DA S R KA oy
| g l4= |4 SRR RS 50744,
Boring Compieted 7/25/69 50 b
¢]
LEGEND @ % Water confent
L 2.0"0.0D. split spoon samgle 25 Impervious goal THE EVERGHREEN STATE COLLEGE
IT 3.¢" 0.D. thin-waell sampis 'L/SZ_Wmf lavel OLYMPIA. WASHINGTON -
2+ Sampia not recoversd L Plaezometer tip !

FIG. A-4l



, 5 o o _ STANDARD
O E & 20 Z {140 {b. violght, 20 drop)
© - o z Sg & & Blows por foot
Surface Elevation: Approx, 164" a v (7 &
« Forest Duif ; ~—11.0 0
L Stiff, dark brown, sltightly graveily, (T
sanu SxLT With roots and organus A 45
ML Stlff tan, shthy clayey, -sandy S$ILT 2]
10
al | o
13.0 3
S| Dense to very dense, dark gray, very : SI §
\_Sifty SAND with scattered gravel ~—15.5 6] N ‘
SW: Yery siensé‘ brown te gray, fine to coarse 7L .28 ‘i”'—,%‘f"
{S)?Hgi\?éth scattered fine gravel and frace 8T .. _50/5,,__%&
9x "::SD/E}”"A
10T B EERRRREERE BERE 1/ e N
30
7 g M= ol R PRRAN N
Sp Very dense, dark gray, stightly siity, “Z— ----------------
fine to medium SAND with scattered ©. R R o
coarse sand and fine gravel 2T T R 50/8~—=A
~ 40
13T SRR RRRE |V o 1
EE I RN BO/4 A
Bol |
15T o .511/5,”,—;&»&
spp T follilibni 50/6"
Boring Completed 7/25/68 60
LEGEND @ % Wetor content
L 2.0"0D.split spoon sampie 42 imparvious scal
T THE EVERGREEN STATE CCOLLEGE
I z.0" o thin=-wallsompls E-—swofer level : |
# Somple not recoverad L@ Piszomatar Hp OLYMPIA, WASHINGTON
. H = e N IR B -
Atterberg limite: P Samnplar pushed LOG OF BORING KO.B-57
O}t L Iquid limit USC  Unificd Soll AUGUST 6, 1969 W-1809 -4
"&—mﬁén?umt water contont Claesification T SHANNON & WILESON
Plastic limit Egcg{‘ed Water BOIL MECHANICS & FOUNDATION ENGINEERS

FIG. A-42



,

e L Iquid Himit

, Frnn Natuira | water contont
el A YR F I |

UsG  Unifiad Soil
Clossiflcation

.. Perched Water
L evel

AUGUST &, 1969
SEARRON & WILSON

BOIL MECHANICES & FOUMDATION EMGINEERS

W~1509 -4

% o = STANDARD
SOIL DESCRIPTION | < W |Qe: 2| PENETRATION RESISTANCE
o , z o el il {140 th. wolght, 30 drop)
@ - , Y 2 gg o & Blows per foot
Surface Elevation: Approx. 187’ S n |© &
, Forest Duff A _ 50 £ O
B Very stiff, tan, slightly clayey, 1T 1 7
T \lsandy sur s .
SH Medium dense, tan, slightly clayey, 2] Pl
$C silty, fine to coarse SAMD with 3] @
scattered gravel : . 105 &
SH Very dense, brown, very siity, fine. ]2'0 4:[ ,5
N_SAHD with scattered fine gravel ’ 5T -
SH Very dense, dark gray, silty fine to 61 A
i . !
— 21.0 |
ML ‘Hard, dark gray, sandy SILT with - 8T A
: scattered gravel (Glacial TILL)
: - 26.0 ce
Very. dense, hrown, silty, fine to , SRR - 1~ < I PR 50/8 %A
SH _coarse SAND with scattered fine gravel’ 30l o
' v A I
O oz | el 50/5"—=A
Yery dense, brown, fine to coarse SAND = O
SW with scattered gravel and trace of silt N I I,
(Waterbearing) HIT L e 50,/5 “—siA,
40 su/e T
2 U
wo B=| | e
Boring Completed 7/28/89 oot
e 0
LEGEND 0o Sb Water conteni
L 2.0"0.D., split spoon sample 25 impesvious caal THE EVERGREEN STATE COLLEGE
IL 3.0" 0.0 thin-wallsample L8 Water level OLYMPIA, WASHINGTON
P Somple not rocovered %} Plozometer fip ] .
Avtarboerg limitas E Bampler pushad LOG OF H‘QHEN@ NO.B-58

FiG.



T i‘?’o OD oplit spoon M“pk
0.D. thin~-wall somole
Sf‘c‘”gpl@ nct rocovered

ix 3:;0
3%

Aﬂ‘enbérg Hmifa:

Ot o= edid UHinit

LEGFND
A5

o
P

usc

M Netural water contont

e Piaatic {Imit

Impervious soal
Wator level
Piszometer tip

Sompisr pushed

Unitiad Solt
Classiffcation

57 _ Perched Woter

Leval

AUGUST &,

1969

= o = STANDARD
o x z |5 | (140 Ib. wolght, 30" drop)
@ Y = 8;; a & Blows por foot
2 Surfcce Elevation: Approx. 168° 18 w |© i
HL' : dA ﬁb Forest Duff — 1.0 O
i titf, dark brown, sanrh SILT with roots ©
INU__and oreaniss - . g i 'L
' : . . 2
SH - Medium dense, tan, very silty, fine to I
medium SAND with fine gravel below 8.0° 31
. e ‘ 10.5 4T 10
ML Hard, brown, sandy, stightly gravelly SiLT =
I 14.0 sL |k
CL “Hard, dark gray, sitty CLAY 6 r
71
/ Very dense, dark ‘gray, slxghtly s&lty f”‘e\nzﬂ5 20
% ‘to mediun SAND pe sl
HL Hard, hrown to gray,. sandy. SILT \l!th ) EN
' scattered gravel
26.0
0= .
f Very dense, tirown, fine to coarse SAHD ;30
S wi,thgravelandtraceufsult g RO DN
= | |S 50 /6444
N R N
36.0 = RSERS
12T 4OiIfIIIII """""" &
. Very dense, dark gray fine to medjum | P} b ..
SP SAMD with scattered coarse sand and AR R
1 . fine gravel 3T L5075
_ ’ g 14T Ba5o::::::::: o BD/4eA
Boring Completed 7/29/8% .
O

o % VWoelsr content

THE EVERGREEN STATE COLLEGE
OLYMPIA, WASHINGTON ’

LOG OF DORING NO.B-59
W-1509 -4

SHAMNOMN & WILSOM

BOIL MECHAMICS & FOUMDATION ENGINEERD

FIG. A-44



Levei

, 5 o > STAMDARD
881L DESGRY QTIOI\! n@.- 5 g g;"?_ PEMETRATION ?ES;SIQ HCE
o M r 5 j;_f e {120 1b. walght, 50" drog)
o b S_;: ?3 Y A Blows per oot
® | Surfaco Elsvation: fppiox, 183’ ] |97 B0 50 100
Forest Duff Z Ol
- \‘“‘"‘“}-T‘;I/ T I /72 I I
H Fedium dense. tan to brnm very silty 4T 7 CeA e e
il 3@{] and_GRAVEL with roots and organics j[’_ N B
. . . . 2 B N
Wedium dense, brown, sitty, fine to ~lLe_ ... } .........
] coarse SAND .with scatiered gravel to 3] = D D
%" (Waterbearing) T § Is) @”";
sy e N D
51 CD P “\\\\\i ......
S Very dense, brown, silty, fine to medium - ' D O
SAHD with scattered coarse sand and {ine el 1 oo
gravel , - o I
7oL R ..
: 20 '
, " . _ 8l «{ i L ED/5 A
op Very demse, brown, slightly silty, fine D /
to medium SAND of LT
01 A
) o : v 30 \
LL Hard, dark gray, sifty CLay ¢ ¢+ —
’ I T P
T R -
N S . ,j/f .
: _ — N .
SH Denss, dark gray, very silty, fine to 12T .5;?. .
: medium SAND o 40 1=
" : :‘ ................ ". -:»
B Very dense, brown, sTightly silty, fine 13= SEREERERE BEREA hat i
8P to medium SAMD with scattered coarse | 0 b
sand and fine gravel T
B 14— 507/
Boring Completed 7/28/68 50—
LEGEND o % Water contend
T 2.0"0.0.cplit spoon samois %?‘3 Imparvious soal THE EVERGREEN STATE COLLEGE
o =g f’ED thin-wallsompls S Water loval OLYMPIA, WASHINGTON
3% Saompls not recoverad :gj Piazometer tip
| LOS OF pOR! . B~ GO
Attorberg limits: P . Sampler pushsd =% i :
g-—<fx§--==§<w fquid limit UsSC  Unldisd Soll WU ¥ -1509-4
Notural water sontent Clossifleation SHANMOMN & WILSON
Pingtle lmit H_ Perched Water SOIL MECHANICS & FOUNDATION EMGIMEERD

FIG, A-45



LEGEND

L 2.0" 0.0, sptit epoon sample

A%

imporyious szal

JL 2.0" 0.D.thin-wolisample (5. Water lavel
2 Sarple not rocovorad % Piszometer fip
Atterberg limite: & Samplor pushod
G -1 lguig Hmit USC  Unifiod Soli

e PYGEUTR L WatOr content

-~ Plaatic

Hamlt

Classification
Perched Water
Level

OLYMPIA, WA‘SH&NGTON

E o s STANDARD
SOIL DESCRIPTION 2 w ?&ﬁ ;;?" PE‘NETRAATION‘ RESISTANCE
o = & |38 & (140 tb. wolght, 30 drop)
a , . o 0, Z g o & Blows por foot
Surface Elevation: Approx. 161° 8 w 197 &0 50 100
HL. Stiff, tan to rusty brown, fine sandy ‘ :?[J S R IR
\ ST it argnics AP Tl fp
ML Soft to medium stiff, tan to rusty brown, 2T EE 5!.')$IIZIII S
. slightly clayey SILT with seams to 4” € N D
of fine to medium sand 3P N
' 10— E S
S— . ns PP TN
Sk Medium dense, gray to brown, silty fine o 51 || R
‘ to medium SAND With. trace’ of goarse sand 6T S N
and gravel. D
7:[ CUES e
20
o B .
. : 22,0 I
SP - Dense to very dense, brown, slightly : o1
silty, fine to med_;u_m SAHD 'OI
HT
1271
s Very dense, bro sty fine sm |
1 ery dense, brown, -very si ine : -
3 Very dei y sitty 4 15T
— 40.0
ML Hard, dark gray, sandy SILT with scattered
‘gravel ¢ B L
, _ _ 48.0
sp Very dense, gray, fine to medium SAND 15T
with scattered coarse sand and fine
gravel and a trace of silt (Waterbearing) 6T
) B N
I LS T 5D/4" A
Boring Completed 72050 | | 0 pooeeee]eieies
0 25 50

@ - Y Wetar coatent
THE EVERGREEN STATE COLLEGE

LOG OF BORING ME B -6l

AUGUST 6,

1969
SHAMNON & WILSON

W- 1509 -4

FOIL. MECHAMICS & FOUNDATION ENGINEERS

FIG. A~40



, % o = STANDARD
SOIL DE SCRIPT 0N £ W |0 & PENETRATION RESISTANCE
o ] ;5 o E {190 1b. walght, 30 drop)
® a 3 zZ o & Blows por foot
2 | surface Elavation: Approx. 165 A w |7 8
e\ Jorest Duff v : Vol , 0
[T Soft, breen, sandy SILT with roots and  f 1T
SH Ung“IGS C / ) 2:[
Stiff, tan to gray, sandy SILT becoming 7.0 R
loose brown, very silty fine SAWD below 6 - I
. , o : > 10
SH Fedium dense to dense, brown, very silty, 4T -
: fine to coarse SAMD with scattered gravel : o
_ . - BT
—— 17.0 el
SH Very. dense, brown, very silty, fine to ) 7T
ML coarse SANU to hard sandy SILT With 20
B scattered gravel 290 ¢ 1
ML Hard, gray, stightly clayey SILT ST
- 12590
SW. - Very. dense, brown to gray, fine to coarse )
§P SAHD with scattered gravel and trace of 0 :
silt (Waterbearing helow 35.0°) 30
HT ool
12T S
a0l
3= EEEEEEH R E 0
g0 4= | oot 50/8" 14
Boring Completed 7/30/69 B e B
0 T
LEGEND & %% Wnhlar condant
‘;1%: 2.0" 0.0, split spoon sample 45 lmporvious ssal THE EVERGREENSTATE COLLEGE
IL 30" 0.0.thin-wall sample SE.. Water lovel OLYMPIA, WASHINGTON ‘
&  Sample not recovored | Piszomoatar $Ip
1 762 T Cassesy g 20
Astarberg Himito: P Samplisr pushed HWU% %CM &?‘Qﬁg @:3’ M‘f\ B, ~Ge
Fr et e |l Vienit USC  Unifiod Soll AUGUST ¢, 1965 W-1509~4
Homme Watyra ] woter content  _ Clessification BHANMNOM & WILSOMN
RS TP P 1irvit A Perched Water BOIL, MECHANICH & FOUNDATION EMGINZIEMS
Level

Fits. A=-47



. ~ = @ = STANDARD
SOIL DESCRIPTION .;'f_ 'ﬁ g(z £ PERETRATION RES‘&TAHCE
o - %= i o = {140 th. wolght, 30" drop)
o = b P by & Blows per foot
= | surface Elevation: Approx, 170° W o [©F  UWlo 50 100
" \__Forest Buff s L o
2 Loose to.medium dense, rusty brown, -ty '™ y
very sitty, stightly graveliy SAND . . g
with roots and organics ‘ 2:[
S Dense, brown, very silty, fine to 3T
coarse SAKD with scatfered gravel
' V el 9.
: ' — . 12.0
3p Very dense, brown, fine to medium SAND 5] 3
: with scattered coarse sand and fine =
gravel and a trace of silt 6] <
. - . - -
7L
20
B . Hard, dark gray, stightly sandy, clayey 2.0 y e
oL '-SH.T to sitty CLAY 8T |1 [
ST {1 b
30
__SZ. ,,,,,,,,,,,,,,, ‘. PO
e DU I o
10T | | 1Y Bue
S R
. ; - - : 35.3 B e
8P Very dense, brown to gray, fine to . : il = A EQ/EC et
" medium SAND with scattered coarse SAND aol_ e
and GRAVEL (Waterbearing) T
' 12T Lol 50/B" it
| pare= (00 1
Boring Completed 7/30/89 50
BT - ’ 0
LEGEND 2 % Voter vontont
12 2.0" 0.0, split spoon compls 45 Imparvious seol THE EVERGREEN STATE COLLEGE
I0 50" 0.0 thin-wolisumple Ei»l” Woter lovol OLYMPLA, WASHINGTON
3¢ Sample net recovernd i Piezomster $Hp
g S PO B 63
Attorborg limitss P Sumpier pushed o b BORING MO B-63
— e L guid Hiait USC  Wnitiad Solt MJGUCH 5, 1969 W~1509-4
*\k - Naturolwejorseatent  Clessificatlon SHAMNGCN & WILSON
seerroee {886 Flim e S f‘l:erci';ed Water SO MESHANICS & FOUNDATION EMGINCERS
ave
1 A-48



Zﬁ\ R Wrfura | wateor contont
B P30 {3 T i0

5. Perched Waler

l.evel

s & 5| sTamparo
SOIL DESCRIPTION - E gg .g PEHETRATION RESLSTANCE
o = & |3k E (140 tb. wolght, 30" drop)
e , o Z2 g% = & Blowe per foot
Surface Elovation: Approx. 181° 8 o |©7 - &lo 50 100
S . Forest Duff 1.0 ‘ Ol - - v s
i Medium dense, brown, sth, fine to 3.0
\coarqe SAKD w1th grave! f 'I
SH Loose, tan to hrown, silty, very fine 2l
KL  SAMD to medium stiff, slightly clayey 3T 7
’ . SILT with horizontal sand partings o
| | al | S
. 5T |=
15.5
LML Hard, mottled tan and gray, clayey SILT —15.5 6L | oo A
ML Hard, dark gray, clayey SILT with 8.4 7L 50/8**@-4’\
N\_scattered sand and gravel VAl e 8T 20 : {59/5” : A
o Very dense, brown, fine to medium SAND 9T Lol
with scattered coarse sand and gravel e
cand a trace of silt. (dry) ST R E S
o] S
30 .........
NI SIEEEES
39'0 lEI ] 40 '.-.-7..::
Boring Completed 7/31068 | [T
O 25 50
LEGEN ® % Water contani
:Tm 2.0"0.0. split speon semple # hwmrwi@wa spal THE EVERGREEM STATE @OLLEGE
IL 3.0" 0.0 thin-wall sample ~ Water loveal OLYMPIA . WASHINGTON
P& Sample not rocoverad Plazometer 1ip o m ﬂ% ’ )
Attorbarg limits: P Somplar pushed &@b mg E;,}M%”MN%) N&)u ﬁ“%%"
froentm e |, il 119 USC  Unifisd Soli AUGUST 65,1969 W-1509-4
Classification SHAMMOMN & WILSOM

BOH. MECHANICE & FOUMDATION EMGINEERS

FIG. A-49



5  n 5 STAMDARD
S0IL DESORIPTIOMN £ W 9= &| PEWETRATION RESISTANGE
© . ’ = & 12 £ {140 1b. walght, 30 drop)
tg o : . o g 2l o & Blows peor foot
Surfoce Elevation: Approx. 178" a w |°7 &
\ Forest Duff ‘ /0.5 £ 0
SM 1 Loose-te medium dense, rusty brnwnEi : gl‘ ¢
- sifty, gravelly SAND with roots and. 44,5
ng‘é _\ organics , ! /-_ el
:  Medium s tiff, tan, clayey SILT and foose - 3
“ip medium dense,. Tine to-medium SAND - 105 To}
WL ,\ {layered) ] ‘ '/‘“ ‘ -9 4:[
\ \Hafd, ‘hrown, very sandy SILT with v /r" !3:9 51
scatiersd gravel ' — 6T
SP Very dense, brown, fine to medium SAND radl | ERRR R 1,7 G P
with scattered coarse sand and trace Y] B s N
silt ) I Tl O
a1 B B
oT SRRSO B 50/4" =163
30 L T T S (e T
Tonn AN 505"t p
T SERERERES BER: Vs
A O R
N T T U
43.0 12T E?g ......... 50/t A
Boring Completed 7/31/69 S T T
50—
0
. LEGEND @ . % Water contont
I 2.0"0.D.splitspoon samole ¢  Impervious soal A
CIL 3.0" 0.D.thin-waltsample |52 Water lovel THE %Y_ES%?EE%EE?JNEG%%LNL&E
H  Sampls not recovored 1 pilozomstsr tip ! - .
Attarberg limitg: £ Samplor pushed LQG Of: E}Gﬁg%?&@ KQ«’ B-65
F—C—ft-L Iguid limit USC  Unified Solt AUGUST g, 1969 W-1{509-4
‘b\ * Natural wator confont Classification SHANNOM & WILSON
S Plsst e {imit Lo Eercrlued Water SO MECHANICS B FOUNDATION ENCINEERS
ave

FIG. A-50



¢ Sample not recoverad Plezomator tip

Attarberg limite: P Sampler pushed

el doudd Vit USEC  Unificd Soll

W S e W6 TUPG L wator contont Clossification
e S L EA A TR PR & Perched Woter

Level

5 o = . STANDARD
ea = QETIET 100 o (FTI &F £ PENETRATION RESISTANCE
o SOIL bescriFTion x & |5# I (140 1b. valght, 30"drap)
) . o Y Z g & & Blows per foot
@ | surface Elevation: Approx. 145 g w |7 3
Forest Duff 0
11.0
SH Loose brown, very silty SAHD with roots 3
, “and organics E
SH \hedlun' dense, tan to hrown, sifty fine SAND/"4“’
SW bedium dense, brown to gray, slightly silty,
fine tn coarse SAND with scatfered fine gravel
SH i._ouse Fight brown, very silty, fine SAMD 0.5
. Dense, tan, very silty, fine to coarse, SAND 13.10.
SH with scattered fine gravel (weathered TILL)
17.0
SH | Very dense, brown, silty, fine to medium SAND
- 22.0
UL Hard, dark gray, sandy, slightly gravelly,
*. | clayey SILT ‘ :
25.0 : )
9T PN 114 - .Y
‘ 7 . = g0l
SP | Very dense, brown to gray, slightly silty S D
Si. ] torsilty, fine to medium SAND (Waterbearing) 10 @ A IR 50/6/ et
< N
e T T EEERR R 80/5" =i
- : 36.8 ' 40 : .
Boring Completed 7/31/69 R R,
T O
. LEGERND - @ Y Water conient
_,5: 2.0" 0.0, eplit sponn eomple A% imporviovs seal THE EVERGREEN STATE COLLEGE
I 30" 0.0 thin-wallsample w_,, Water lovel OLYMPIA, WASHINGTON

LOG OF BORING NQL.B-66
JANUARY 15,1970 W= 1509~ 4

SHAMMNOM B WILSON
SOl MECHANICS & FOUMDATION ENCINEERS

FlG. A-5l



Boring Completed 0/1/69

) 5 o = STANDARD
o ; £ ol T (140 th. wolght, 30"drop)
@ ' ; ) by Z Efi o & Blows per fout
‘ Surface Elevation: ppprox, 152° |8 v |97 &
\ Forest Duff e 0
S fs?gdium densg, rus‘ty h’(uwn, very silty, | T )
\fine to coarse SAND with gravel and rools  ,—4.0 2T %
sl Hedium dense to dense, brown, very silty, fine -ﬁ’
to medium SAMD with scattered coarse sand 3] Cee
weathered Glagial TILL) - =49, 0 4I 10
it Dense to VEI‘y dense, hrown, silty, -fine e
' to coarse SAHD with scattered fine gravel ) 51 @
15.0 6T §
. | Very'dense, gray, stightly siltty, fine to 7= ~
SH coarse -SAND with scattered fine gravel 8T 20
u | fard, dark gray,. slightly clayey, sandy
B R SILT .
{onn
30,0 30
‘ HI
- | Very dense, hrown, slightly silty, fine
$P | to medium SAMD with scattered coarse sand 0
and fine -gravel (Waterhearing at 36 fi.) 2] 40
ns Bl

50

LEGEND

L 2.0"0.D. split spoon sampls 5

I s.0"

0.0. thin-wall sample

¥ Samplo not rocovercd Ef}

Attarbeorg limits:
o= L. fguid Hmit

n,..._.(}»....

©
Usc

U Matura | water content
- Prastlc Hml¢

fperviows s2al

.. Water lovel

Piczometor tip
Samploer pushicd
Unifisd Saflt
Clasulflcation

Perched Water
Level

0 25
@ % Woter content

THE EVERGREEN STATE COLLEGE
OLYMPIA, WASHINGTON

LOG OF DORING NO.B-67
JANUARY 15, 1970 W -1509-4

SHANMON & WILSORN
BN MECHANICS & FOUNDATION EMGINEEAS

FIG. A-52 .



- 5 o 1 STANDARD
: B0 105 & W O £ PENETRATION RESISTARNCE
o SOIL DESGRIFT "3_'5 = & |3 X (140 Ib. valght, S0"drop)
O e Z |gg b 4 Blows per foot :
= | Surface Elevation: Approx. 163’ A @ |97 3lo 50 100
3 Forest Duff f——Q.S [0 P
SH A< Loose, dark hrown, very silty SAND with roots ~2.0 LA
SN\ __and_organics ey VA N ’ﬂ'\-\
HL /P\Stiff, tan, sandy SILT Vil °T A N LV RS
~ Yery dense, hrown to gray, very silty, R B Wt
Sit | fine SAND with scattered medium to coarse 31 ol ] [/
sand (Glacial TILL) ar .y T R _-,—wﬁ
Yery dense, brown to gray, very silty, fL.5 51 N I 5{]/’2"’;;,-4.\3
S | fine to coarse SAHD with scattered fine SRR I A I c
gravel (Glacial TILL) . eL | ..l B0/47 A
: : : 171.0 ) R, 'II"""_'_'.,‘
5P Yery dense, hrown, fine to medium SAHD 71 ool i . 59/5 =l
with a trace of silt
22.0 Ll
S | Very dense, gray, silty, fine SAND I N I
26'0 ) mSL .........
. 91 SD., ......... A
SP | Very dense, gray, slightiy sxity to sn!ty. ~. 30 i
Sit | fine to medium SAKD 5 ..................
, 0= » B0/47—=A
36.0 B
NI Sl 50/4/—=1A
| Very denss, brown, silty, fine to mediym O
SH.1 SAND with scattered coarse sand (Waterbearing)| ] Qe o
. ’ 3 & i R R 30/5 =i
13T ADSRERER AN B 5@/5}1_'_;,.5
- 48.4 50 ..................
Boring Completed VA4 Y A T
- 0 = 25 50
LEGEND o Y Water contant
:‘l”; 2.0" 0.0, eplit spoon samols 45 Impervious ool THE EVERGREEN STATE COLLEGE
I 3.0" 0.0 thin-wall samplo Water tavo! DIYYMPLA, WASHINGTON
e Sampls net rocovarad Plezomoter #ip e g 5 N
Aterborg limifes: P Samp ler puched gm,‘ié’ @ ﬁ%\' AJW @ @m@‘%
bCr—{useLiguid Hiait WSC  Unified Soil JANUDARY 15,1970 W-1509-4
\E_ Matural woter content Classflection BSHAMNON O VIILEON
e Pl stie it Perched Water LI MECHANICD & FOUNDATION EMGIREERS
. lLevel
FIG, A-53



‘ ig o sl STANDARD
DE SCHIET 108 4 w |Ge & PENETRATION RESISTANCE
o SOL. DESCRIFTION o & |13 X (140 1b. volght, 30"drop)
© e = Qg § & Blows por foot
' . < t?-‘f- W
= | Surface Elavation: Approx. 1867 a v |@ =)
Hedium dense, light brown, fine to coarse & . ©
SH | SAHD with scattered fine gravel 1T
o 4.5 .
L HL ~StITT, brown SILT | s 2l i
' ' 31 A
Very dense, brown, silty to very silty, . 4T 10 i
SH I fine to coarse SAKD with fine gravel ’
(Blasial TILL) 51
‘ 61 2
- 17.0 _ A Dl sgsee
sp | Very dense, brown, fine to coarse SAND ' 71 "'“""?"‘2 ......... L .,.5@/.5.{“?';5
SH with seams to 3 inches of silty fine sand 8 Y S
(Waterbearing) ‘ BN EEERERE .
N— , - ‘ 230 el 1pe= friiiin
ML | Hard, brown, clayey SILT (dry) ) T
: - 26.0 A oLl
8T | NI
- 4 930 N
Hard, dark gray, clayey SILT with seams to -3 I
Mt inch of silty, waterbearmg, fine to N ey
goarse SAND _ 101 S o 50/5 =14
36.0 AN N
SH Yery dense, dark gray, very sth. flne ‘ {1 o I R IR . -5[1/3 5_&5\
: gravelly, fine to coarse SAND 10.0 a0l C
SW iVery dense, gray, locally silty, fine to 12T SRR R L il Y
S |coarse SAND with fine gravel (Waterbearing) |  }| ..o
: g BT 61T
Boring Completed 8/4/88 ‘ e
) :
LEGEND o % Woater coniant
T 2.0"0D. eplit cocon complo A2 Imperviges eoal THE EVERGREEN STATE COLLEGE
IL 3.0" 0.D. thin-wall sample L. ¥later loval OLYMPIA, WASHINGTON
¥  Sempla not recovered Ei Plezomator tHp - A
Attorbarg timite: P Samopler pushad LOG OF EB@“ WG NO. B-€9
et L fouid Hmit USC  Unificd Soll JANUARY 15, 1970 W~ 1509 -4
¥ M«»« - Notural watcr content Closelflcotion SHANMON & WILSON
— Y T ) A2 Perched Water GO MECHANICS & FOUNDATION EMEINEERS
Level

FIG, A-Db4



G @ e STAHDARD.
SoIL DESCRIPTION £ W Qe &) PENETRATION RESISTANGE
o : T i |xe F {140 1b. wolght, 30 drop)
@ : , ® 2 9s & & Blows por foot
Surfacs Elgvation: fpprox. 163" & o |97 8lo 50 (00
SM | Medium dense, tan, silty, fine to-medium SEHD ;ig . R
ML Hard, tan, fine sandy SILT - ~5g 1T
“Very dense, light gray to brown, silty,. 2T
SH § fine to coarse SAHD with fine gravel
(weathered Glacial TILL) 37T |
f z’rVery dense, gray, fine gravelly, fine to N 10.5 ‘4:[ T
Y coarse SAHD (Waterbearing) (7.5 =
op | Dense to very dense, light brown, slightly A Ef
A silty, fine to medium SAND (Waterbearing) L 6] =
SP 1 Very dense, ray, fine SAHD ‘ 16.5
. g v b Al ig.0 TI
_ 7 ; _ 8T
. Hard, dark gray, clayey SILT to silty CLAY
ét ‘with 2 few seams to § inches of fine to-
coarse wWaterbearing SﬂﬁD (boulder at 21.5 ft.) ST
I0T
4360
‘ , ' L
Very dense, gray, slightly silty, fine to
SW coarse SAND with scattered fine gravel
. o . 12
: s 13T 1 o 5074504
‘Boring Completed 8/4/89 ' 50
. } O
LEGEND o Y Vaelsy conlont
T o0 a:m eplit spoon sample 4% Imporvisus gsal THE EVERGREEN STATE COLLEGE
IL 3.0" 0.0 thin-wall samaio Water lavol OLYMPIA, WASHINGTON
& Sample not recoversd j Pinzomator $ip
G ﬁ“na T B £ noes )
Attarberg Hmite: p Samp lor pushed v EJLJ@ @m} N@” N Ev@ - 70
E“""LW“WMMWM {imit USE  Uaiticd Soll JANUARY 5, 1970 W-1509-4
¥ Matura | wotor contont GCinesiflcation FHAMNOM 2 WILSOMN
P O Jegwfie Himlie e iP_erclhed Water FOL MECHANICE & FOUNDATION ENGINEERG
eve




Boring Completed 8/5/88

40

e T %—M o :-%5 ~ STAHDARD
SOIL DESCRIPYION & w 9« &) PEMETRATION RESISTANCE
o ? , el a oy = {140 1b, welght, 30 drop)
@ . Y = (céjé f. A Blows por (oot .
Suvface Elovation: Approx. 151° A w (7 Hlo 50 100
S | Loose, yusty brown, siity SAHD with gravel 195 i 6] S
. . X | I g I I
' A 4 SR IS
Very dense, light to dark brown, very silty, 2r |’ DR I R"B”\wﬁ
S ] fine to coarse SAHD with scattered fine R Lo
gravel (highty weathered &lacia! TILL) 31 DD R4 N e
' ' 4T 1O P
5T | g |ioooni o] B0t
6T |2 |l 50/6 -5
N iz (8, [0 ] s
SP 1 Very dense, brown to gray, stightly sitty, ¢ v+ .. ... .1 T
W} fine to coarse SAMD with fine grave 8T N I 11V N R
(Yaterbearing) A S N S S I RN
gT N B0/5 s
sl A
(0= ©50/5, 5 e
_;/' Hard, darl gray, sandy, clayey SILT with N 5.0 ( R I
HL 1 scattered gravel a7 g Hi= 3 oLl 50/5/" )

sol -

.........

..........

L 2.0"00. split epcon eample 45
T 30" 0.0 thin-wall sampls
3¢ Sampla not recovered

LEGEND

impervious saal
S.. Water lovet
1 Piszomater tip

OLYMPIA, WASHINGTON

25 50
o % Water confent

THE EVERGREEN STATE COLLEGE

LOG OF BORING NO.B-71

Attorborg Hmita: P Sampler puched
b-C—fee Liguia Hiait USC  Unified Soil JANUARY 15,1970 W-1509-4
% Ve Mature | water eondent Clascification SHANNON & WILSOM
P!QS?IG i;mi? ?rc?ed Water SOIL MECHANICS & FOUHDATION ENGINLRERDS
eve

FIG. A-56



Level

g @ % STANDARD
2 Qe BT 1O = | Sipr £{ PENETRATION RESISTANCE
o SOIL DESCRIPTION < & |32 | (190 b, woight, 30" drop)
& _ by 2 g2 & & Blows per foot
> | Surfaco Elevaifon: Approx. 155 ki w 197 8
1 Uoose, tan, silty, fine to coarso SAND #itih 1.0 , 0
\m scattered gravel / ‘
| = 1o
‘ 21 | .
Yery dense, brown, very silty, fine to 31 L
SH § coarse SAND with fine gravel (weathered 2 o
Glacial TILL) al |
G
1.0 7
20
; S o 8T
s | Very dense, brown, slightly silty to silty,
Swi fine to coarse SAND with scattered -fine gravel S Y.
and sséams of fine to rﬂedlum santi (Waterbearing &
> 30
>~
oo
10T
I ,
. ‘ 40
., | Hard, dark gray, cla‘my SILT with scat~ R R
BL { tered sand and grave} (Waterbearing) i 4 50/4.5 i
47.8 13= ¢ P00 53/35&—3"}3
Boring Completed 8/5/69 50 o
0
LEGF?& © % Vater content
L 2.0"cn. spli? spoon sample Imporvious sast HE EVERGREEN STATE COL LFGE
IL 3.0" 0.00 thin-wallsampls Votgr isval - OLYMPIA, WASHINGTON
3¢ Samgpls not recoverad L Plezometer tlp ey o npes
Atturborg Himite: ' P Samp ler pushed L@G OF BORING RO.B-72
bt L Iguid Uit UsSC  unificd Sol JANUARY I5,197C¢ W-1508-4
— Naturai wotor content Ciogeitication BHANMOMN & WILSON
~ Blagtie [lmit SEon Perched Water B0l MECHANICS & FOUNDATIOM ENGINEERS

FIG. A

~&57



s ® b STANDARD
v = anm &£ W9 &) PENCTRATION RESISTANCE
o SOIL DESCRIETION T g 184 2] (140 Ib. volght, 30" drop)
& Y = e Y & Blows per foot
= | Surface Elevation: fpprox. 169 8 @ |°7  alo 50 100
SH 1 Loose, tan, siltty, fine 1o coarse SAND with - ZHG Op oo
B N scatiered oravel AT |k
e NSLIff, tan, clayey SILT (highly weathered) /— gg 35
u Hedium dense, light brown, very sth, / . 2] 17
fine to coarse SAND . e
- SR ' 4T
Very dense, brown %o gray, very sifty, fine
SH § SAHD with scatiered medium to coarse sand 5=
and fine gravel (weathersd Blacial TILL)
‘ V 6T
71
/ Soft decomposed log M%gg 8T
' - 9T
Sy Very dense, brown, fine to coarse SAHD with 0T
a trace of silt (Waterbearing)
LY
: 2.0 (T |8
2 .
ML | Hard, light brown, fine sandy SILT 35,9 N
=
12x .
Very dense, dark gray, very silty, fine to
SH | coarse SM‘D with scattered gravel
i31
. 48,0 14T | 4
Boring Complefed 8/15/60

LEGEND
X 2.0"0.0. 551t cpoon somsle v
I 5.0° 0.0 thin-vallsample RS
¢ Samplo net recovared Ej
Atvarborg timites &
frorlrmed i, fGuid Honidt Use
. - Natyrol water contont
“G“ n " » . 'ﬁ:,?
Nveem frEG GV G Himit .

leporvious soal
Yater level
Pim:mmﬁor;_ o
Sampler pushod
Unifiod Sall
Closalfication

Perched Woier
Level

o % Vioter content

THE EVERGREEN STATE COLLEGE

OLYMPIA, WASHINGTON

¢ Il TR N T I AR Y
§ “ %h Ay LJ‘;»;‘ZEE J \‘ﬁ’ H
J‘ANU/Z\ RY 15,1270 W-1809-4

B A xln«éCBN & WILSOM
HHL WMECHAMICS & FOUNMDATION SNGINELRD

Fle. A-




STANDARD

E w z Ry £ L )
SOIL DESCRIPTION < L | & PEMCTRATION RESISTANCE
o ” = i 12E = {140 1b, wolght, 30 drog)
b2 0. S g8 o Btows por foot
Surface Elevation: kpprox. 162 A @ |©7  Blo 50 100
st | Loose, tan, very silty, fine fo coarse SAND g‘ Of oo
L | Hard, tan, sandy SILT (highly weathered) ’3'

N-—
g
b

I
H
5

SH 'Very'dehse, light brown, silty, fine to y ,
coarse SAND with fine gravel (Glacial TILL) | "~} |- -] .. BU7E A

in
fd

6T
MLt Hard, light brown, fine-sandy STLT ,_}é g 7T
, L 8l
S Dense ‘to very dense, brown, silty, fine to 4
" | medium SAND (Waterbearing)
=
34.0 ,’OI

‘Hard, dark gray, stightty fine sandy, silty
EL | cray ' , '

38.4 1]

Boring Completed 8/6/69

- 0
LEGEND o %% Vater content
“]: 2.0" 0.0, vplit spoon pawmpls A5 impurvious soal THE EVERGREEN STATE COLLEGE
JL 3.0" 0.0, thin-wall semplo }3737_@ Vater lovel OLYMPIA, WASHINGTON
. Sample ast recoverod “ Piazomater tp
3 w g =y ey e?:mﬂ@\_a 2 Q.}\ L
Atterberg limito: P Samplar pushed gﬁj}'% OF BORIWG NO, B-74
b Qoo L dgrid diaaid use  Unificd Soll JANUARY 15,1970 W 1509-4
\m\. R — FMatural valer conlont Clazslfication G A MMOR B WILTOR
s P 0510 11018 5% __ Perched Water BOI. MECHANICS & FOUNDATION EMGINEIRS

Level

FiG. A-5O



Boring Cumpleted 8/8/59

3 P 1 STAMDARD
SO!L DESCRIPTION < S W 8 g PERETRATION RESISTARCE
o ' x g |55 Z U201uwight, 30"drop)
@ ‘ Y = 85{ & & Blows per fost
Surfacs Elevations Approx. 159 8 w [ Y
. | Loose, rusty tan, slightly sifty, fine to 2 14 0]
SW | coarse SAMD with scattered gravel ’ 4
. ‘ T 14
Very dense, tan te brown, very SlHy, 1Ine -4 5 o
SM 1 %o coarse SAND with scattered gravel -
ML | Very stiff, fan SILT with sesms of fine tor |- 3T 0
( \
~goarse SAND f9.5 4T
5T
. : : 6T
.1 Yery-dense, ltight brown, very siltty, fine - 7
SH 1 to coarse: SAND with f|ne grave! (Glacial I sl
TILL). I R A
‘ " 8= Sl
‘31: ........
°T L
30,0 30—
10T
4o |
, T §4Oflfiﬁﬁfii
i Very dense, brewn,-stightly silty, fine to SN — \
- CoArse SANQ w”,h fine gravel o= | |- SERREEEE R Y7
131 | A
14T R D 5.”(5..,
I\ Ve AN PR T NS IO,
Y O\ Hard, dark gray, silty CLAY E?H 5T L ,50/,; 5

I

LEGEND

2.0" 0. enlit epoon sample 4% imparvious seat

L =.0" o.n. thin-wall samale fe Water loval

¥+ Samplo not recovorad {1 Piazometor tip

Atterberg timite: P Sampfor peshod

G L Iquid Hmit USS  Unificd Soll

B Ve Natura | watos contont Classtfication
—e Plgsile Himit S Eg:/ccllﬁed Water

OLYMPIA,

® % Wotor contant

THE EVERGREEN STATE COLLEGE

WASHINGTON

LOG OF BORIKG NO.B-75

JANUARY 15,

1970 W~ 1509 ~ 4
SHAMNON & WILSON

BEHL, MECHAMICES & FOUMDATION ENGIMELRS




o . P ol e Z1 (150 b volght, 30"67:}9)
o « Y Z g2 a & Blows pu foot
Surface Elevationt Approx. 159° o w |©7  Blo 50 100
S | Leoss, tan, Ver siity, fine to coarse sand g O - - -
H_L - th fine eraval ‘_/’“"ES o SRR IO
i Mo Ny 4 4 tan ciayey SILT (highly weathared\ ’“’?‘g 1T B S
RSP\ Jedium ietse, ton {ine SALT - . ‘ R R DR
SH - fedium dense, tan to brown, very snlty, 10 2] . ..-.%“T%~h- .........
UM T\ ine to coarse SAND with scattered fine : 3] T ‘?T“ffi~gﬁ -
gravel (highly weathered Glacial TILL) 4T 10 - .
Very dense, brown, silty to very silty, Lol ggﬁ?fg{i:iji
SH o} fine to coarse SAD with scattered fine 5= D D N
gravel (Glacial TILL) -mis 6T Con s BoatA
T * :i:::tf::fﬁf:é(
Il S
1| Very dense, brown, sifty, fine to coarse 8l Sl 5ﬂ/5”——+~ég
°T Ll
a0l
32.0 N DR ¥ R
- Very dense, brown to gray, siightly silty, ‘K33: ----------- ?ng-—ffa"g
5P f:ne to med i um SA D with scattered.coarse N
111 N R
8.8 ML RO 30741y
Boring Completed 8/6/68 S 40

LEGEND

LLp" i iy
V0D, ealit apoon sampls
0.0 thin - wall sompla

muﬂw not roghverad

g Vierivge

b bguid Himiy Bee }/W‘I /\r" 15, i
e P PEO T DG YIT GoRtonE ‘ > SEARNNON & WIHSOM
| —— Plastie it e F uc?wcf Woter GO, MECHANICS & FOUHDATION EMGINEERS
Level

stor tip

) .
PRt

play peshed

EVERGRE
OLYMPLA :

% “3’/‘»‘
5\,' STATE

WASHINGTON

Wator contant

COLLEGE

=

| -

o T‘N'\




Level

ME - .ﬁ STANDARD
L DESCRIETIO & W iDx  £] PENETRATION RESISTANCE
SOIL DESCRIETION z B OIS E] (140 (b, welght, 20%drep)
b : [ s oiak &
& o N o b= brpad o & Blows por foat
2 | Surfaca Elevation: Approx. 1587 o @ {or i
sif | Loose, rusty browm, very silty, fine to i x 0
N\ - coarse SAHD with scattered fine gravel /.0 1T X
4
gL | Stiff, tan, clayey SILY with a few seams ‘
-of fine sand (highly weathered) i 2]
~ | Mediun dense, light brown, very siity, fine ’ 3T
St} .fine to coarse SANL (Weathered Glacial TILL) aT 10 :
s BOURSORE M e =
8T L 50/2. 554
‘ e 9 ’:Iiilfﬁlf L B0/B.Sh—iA
s Very dense, hrown, very stit;, ine grzvei = 20
m',[y;'ﬁna to coarse SKND (Glacial TILL) = R :::::::_‘:
: , ) 8 N R 59/5’1__»‘2{;
) B R
oT e 55',)5}!__,&
o ERRRREEES BRI
we jF T N
[ons SRS R su marmar B
R R O T ... 50/87
gy | Hard, dark gray, .silty, focally fine N :: NI
sandy CLAY (dry) T IO R[5 A
: 40
3.4 121 S
oy - . 13T LTI
sy | Very dense, gray, fine to.coarse SAND with 50
SP | seams of coarse sand and fine gravel bl g
(Waterbearing) -~ N A R
6.0y} tlioTiio .
o B I S ,59/3 =14
, , 6Ol
gy | Very dense, gray, slightly gravelly, fine ¢+ 1 [ T
SM | to coarse SAND with seams of very silty, | o bV b mpsy v
fine to medium SAND (Waietbearing) 16= S 50/3% A
— : : §7.7 7= [0 AN I TV A VY
Bf}fing Eempletgd Sf;;;;fag O
O 25 50
LEGERD ¢ %Yo Yater contant
T., 2.0" 0.0, pplit epoon sarsofa 27 mpareisug sao THE EVERGREEN STATE COLLEGE
AL 30" 0.0 thln-wellsempls }ﬁlmvmmr lavel QLY MPIA, WASHINGTON
¢ Sample not recovarad H Plezomater Hp ] . o
At «uréﬂ: ryg liwaitss P Samplsr peaked L W’ 915 F‘:»"‘“JH@ ?»:}o B- 5
b dquid Hiait USC  Unificd Soil JANUARY 13, 1970 Ww !50@—4
plotural weior contont Cleenlfication SHANMNOM & YWILSOM
gotles imit X7 Perched Waler SO LICCHMANICE & FOUNDATION ENMGIMEENS

FIG. A~

62



STANDARD

. :‘% o o] E el SE R (Y ~T= Y}
s £ SCRIFT IO < w Qe g PERETRATION RESISTANCE
o OIL DESCRIPTION < B |59 F| (401, wight, 50"Grop)
o , Py 2 gf&’ & & Blows per foot
2 | Surfaco Elevation: Approx. 162° & @ |97 310 50 100
$it | Loose, tan, very silty, fine to coarse SAMD g, A Of v
V 2;? A
Hedium stiff to stiff, tan, clayey SILT 2]:
ML with partings of loose, fine to coarse sand
(weatheredy 3]
g AEP
Sp Very dense, brown, slightly silty, fine to :
medium SAND with part;ngs of fine to coarse Ha-g 51
sand Y
- 71
Medium dense to dense, brown to gray, silty 20
st | tovery silty, fine to coarse SAND with 8]
scattered fine gravel (highly weathered sT
Glacial TILL) ‘ 7
0T 3 :
: H= & :
29.0 = 30
12l
Dense to very dense, brown, slightly sifty,
SP | fine to medium SAND with seams of - slightly 137
gravlily fine to coarse sand
14
I
— : we OL |8
Boring Completed 8/7/69
T ) 25 50
LEGEMND o %% Waler contont
L 2.0"0D.eptitopoon sampls ¢ Imporvious cual THE EVER GREL STATE COLLEGE
IL 30" 0.0 thin-wallsemple 5. Water levol OLYMPIA, WASHINGTON
& Sample not rocovered 1 Plozometer tip . PP o
Attorberg Hmite: P Samplor pushad LOG OF BORING NLB-70
p-—qa-Llguid ligit USC  Uniticd Soll JANUARY i35, 1970 W-1509-4
1%% L Maturo ! waeter eontont Ciassification %HﬂNM@N O WILBON
pS— Y TS P PR R %  Perched Water TOIL MECHANIZS & FOUNDATION EFHCINEURS
Leveli

ST SRS
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§
H

STAHDARD

D ks
$01L DESCRIPTION = i lee £ FENSTRATION RESISTANCE
o s a o g: {120 Ib. viclght, 30 drop)
(_,g y E ?jij & & Blows per foat
® | Surfaco Elevatien: gppron, 161 & G2 A =1 ¢ 50 100,
Sit Loose, tan, very S|lty fine gravelly, fine U o
TN\ Lo, “oarSQ SAMD with roots apd organics ~=12.0 AR P
gy odied i ST, ten, clayey SILT (neathared)~—=13.0 7
VU T\ kedium dense, iy, sTightly Tine — ~ 4.0 2T 19
‘ gravelly, very ity fing lO coarse
WL SAND (wmthmpd TILL) 3]lp
| HMedium stiff, tan, clayey SILT (weather-.
ed and oxidized) 4P
wo | Medium stiff to stiff, tan, clayey STLT. 2.5 5
with sgans fo | mdwoffmgjp@om3ﬂswd 5.5 6]
| SW | Dense, hrown, fing to coarse SASD 1;'0
Medlum dense to dﬁnsp light brown to ' 71
Sk | gray, very silty, fine to coarse SAHD . 8
with fine gravel ‘(Glacial TILL) Iilw
24,0 oT %
o7 Z;
T
) Dense to wvary dense, brown, silty, fine |
SH | to coarse SAND with scattered gravel 21
(waterbearing)
137
14T
8.5 9L !
Baring Completed 8/5/89
B ' 0 25 50
LEGEND & Y Water countont
£ 2.0"0.D.splitspoon cerple 45 Impervicus ssal THE EVERGREEN STATE COLLEGE
IL 30" 0.D. thin-wallsempis 7 Wator lsvel OLYMPIA, WASHINGTON
3% Samplo not recoverad ) L% Biezometsr fip ATy .
Attorbarg limits: P Sampler prchad L@b OF' p)% EE @7 g\g@e %“{9
b= L lguid limit USC  Unificd Soll - JANUARY i3, 1970 W -1509-4
W Katural vator confont © Clesslfication SHANMOM & WILSOR
Plastic Hmit _S7_ Perched Water BOIL MECHAMICS & FOUNDATION ENGINECRS
Level .
e Auad



5 o % STANDARD
o :& [ 8“‘ E (140 b, wolght, 30 drop)
‘:g . o = = o & Blows per foet
Surface Elovetion: Approx. 163’ 4 s |97 &lo 50 100
SH_1 Loose, tan. vsry silty, fins to coarse SAUR 200 Of v
\vith scattered fine gravel . T .|I
ML | Stiff i i ! '
l Stiff to hard, tan, stightly flneA sandy SILT ST P
‘ . , , 7.0
Very dense, broyn, shightly silty, fine to : 3]
SW ! coarse SAHD with scattered gravel
— ‘ e 4L
Hedium dense to very dense, brown, silty to ) 51
St |-very silty, fine to coarse SAND (water- T S
bearing) 61 &
. 01 7L | S
. ~
= 20
ML Hard, dark gray, clayey SILT with seams to Co
= 4 inches of waterbearing fine to medium SARD 8T s
: _ . | 20 N Y
. SW Very dense, brown, slightly silty, fine to o= | il
3 el avn 3 1
coarse SAHD with gravei (Waterhearing) 20.0. 2ol
S - ] v 0T
SP | Very dense, brown, slightly silty, fine to ¢ po o000
medium SAED with scattered coarse sand and o
fine gravel (}vate_rbea{ing) nt b
49
| o oz T s
Boring Complefed 8/8/89 | 1 b .
5O
o ke 25 50
LEGEND o 9% Vaise contost
;l 2.0" 0.0, split sposn somple % lmporvious sasl THE FVERGREFN STATF COLLEGE
L 3.0" 0.0 thin-well sample R Water lavel OLYMPIA, WASHINGTON
¢ Samplo not recovorsd 1} Piexomsior tip
PVES TS RRAVES IR By B e O
Attarboerg limite: I Sampler peohed L&WQ@ @L”U L‘”‘QHH UM@ Q‘M@ t3 @@
b Gmtea-Llguie Mmid USC Unified Sofl JANUARY 15, 1870 W -1509 - 4
B Bafura ! wotor nentont Classiffcution SHANNOM & WILSOM
\“- Plastie lmit ... EPerched Water HOIL MECHANICE & FOUNDATION ENGIMIEIRS
evel
18 A

P

L0



Bottom of Goring 8/11/68

HT |6

40

5 o < STARDARD
OE SCRIFTICH & W 0w £ PENETRATION RESISTANCE
o SOIL. DESCRIFTICH £ & |SH E] (401 wslght, 30" cron)
& : & f§ E:i o £ Blows por foot
= | surface Elovation: Approx, 161 1S I -1 o) 50 100
S | -Loose, tan, very silty, fine to coarse SAdD d BN A o] N
TN vith scattered fine gravel —12.0 T ff»
S RLY Very dense, light brown, very siity, fine A4 5
1 Ji\to medium SAHD with scattered fine gravel /~ 1" 2]
5P g Dense, fight browni fins FO medium SAND - 7 g 5T €
.. Very dense, hbrown, silty, fine to coarse =
s | SAHD with fine gravel and irregular zones 4l ©
of clean sand. (Yaterhearing) 5T L
: 13.9
' 6L 14
Vs
» 7 v
sy flternating seams fo 1.0 ft. of very denss,
v+ dark gray, very silty, fine to coarse SEND
EL : ; 81
- and fhavd, dark gray, silty CLAY o
: T=" B
OT |13 || B0
30.0 & o
s Yery dense, gray, fine gravelly, fine to 0= SRR 30/5.5
Y 1 coarse SAMD with seams of waterbearing [
5P 1 fine sand SEESEREY EEERR R

>

.........

N D4 8¢ fe i ?

LEGEND

2.0" 0, oplit epoon sampls 4

.... M g, L §

3,07 Q.00 thin-wall sompls

Sumplo 6ot recovored “
q Himidss P

ol kguid Hindy

laturel waste ecntont

BSC

WS

Level

Imporviong sosl
?,."S?Lm Water lovol

3 Floznmetar p
Somp inr pushed
Unitind Spli
Clessitication
Perched Woter

&b e
e} e W

THE EVERGREEN STATE COLLEGE

OLYMPIA, WASHINGTON
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W 150
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S0IL DESCRIFYION

Surfaca Elevation: Approx. 1647

STAMDARD

W [De 3| FENETRATION RESISTANCE
i o o= {180 1b, wlght, 30" drop}

= jge K £ Dlows per foot ,
o |97 Alo 50 100

\Lodgé} fan, very sifty, fine to coarse

"ﬁ\g§AHD with scattered fine gravel

Dense to very dense, fine to medium SAMD

with scattered coarsgdsagd and fine gravel
. ry .

SH
34

fense to very dense, hrown, fine fo cearse
SAHD with fine gravel and seams-of fine
sand ) ;

NI
SH

‘Hard, tan, slightly clayey SILT
Very dense, brown to gray; very sifty, fine
to coarse SAHD with finme gravel (Glacial TILL)

e

SH
hiL
S

Atternating seams to § inches of: Very
dense, gray, very-silty, fine gravelly,
tine to coarse SAHD; hard gray clayey
S|LT; and very dense, gray, waterbearing,
fine to coarse SAHD - .

S

Very dense, gray, fine to coarse SAND'
with fine grave! (Waterbearing)

Bering‘BsmpIetaﬂ 8/11/48

T DEPTH, Je0t d

can

1.5

41.7

(wlisk

SV8/11/69

KRN

(oh o ol EEREEERERN PEP V0
S O
= s DRI 50/5" A
12x L B0/2. 5l
3= SRR SR 117 I L Y
4= | Lo 50/3 el

50

. O
LEGENL o e Waoter sontant
fraes oy yinng 800 gy gy o o i e
fraparvions scol RGREEN STATE COLLEGE
LY [V YR P
Mowe WECITEY JaWai 1 A kA Ty A N PR
P ) - . OLYMPIA, WASHINGTON
! Pie 16Yay Tip
e FRERIEY BTy D00
Atterharg Timitas P Samn lar puahed " AR wh T
) PRSI 50 A e 1BV
. L bewid Hsaie UEC un! Suil 3, 1970 W-1508-4
Matwralwaber eontont Classificalion BRLARPMOM 7 OWILGON
»
R I AN T R R 1 :’e:-n:il\ed Water Lo, PECHANICS B FOUNDATION EMOIMGERS
L2V e




NE ol B pepe S TABARD
) L DS SCRISTION ol 18 Srz rf:“ ERETRATION o!;.?\'i'}%:
o 50 Fio x ol Eet z U140 1o, walad, 30 drep)
& Iy g E:E b & Blows per foot
7 | surface Elovetion: Approx, 160° & s |7 &0 50 100
$H | Leose, tan, very silty, fine tc toarse SAHD B v of R
\tith scattered fine gravel e T F AR/ S DRSS
1 gp | bedium dense to dense, tight brown, slightly ‘.Z'IZIAZII', L
. sitty, fine to medium SAH _ 2] R
SW 1 Very dense, brown, slightly silty, fine to - 3] A
ML‘“ “~L0arse SAND (i aterbearmg) Vg . 4
Hard, dark gray, clayey SILT wiih mciusmns 12.0 il
SH ‘\ef fing to coarse sand and gravel . sT |1 il o
Yery dense, brown, silty, fine to coarse 13.8 D D : i\
SAHD (%aterhearmg} ‘ «, (-2 I R 80/87-—%
Hard, dark gray, clayey, locally very fine 71 LTl : 4 5/
ML ¥ sandy, SILT with scatiered fine to coarse . 20 —
sand : N, P
. 5 e d A
24,10 8L e BEREEEEEE B Eﬂ’ﬁ g
CL Hard, dark gray, Sth CLAY ‘% SRS FEE R
ST P R 50/5 st
' ggan ";30 ------------------
St Verg dense, dark gray, very sitty, fine SAND 10T S sud st da
5. RN
| I DRI DA s
Very dense, gray, slightly silty, fine to. 40 e e e e
10 wi ine g Jater ing A fqt
sy | coarse SAHD with fine gravel (Wate b_earung) P I B 50/1'—inl
: s B= o ARSI I 52/3
Boring Completed 8/12/68 sop . oy
o - 3
LEGEND o Y Woter contant
w}:;" 2.07 0.0, split spoon samplo 2 Imparviaue sed THE EVERGREEN STATE COLLEGE
IT 20" 0.0 thin-wollsomnle . Water laval N YE N :-’—‘
22 Sumpla not rocovered “ Pioxomotar tip N fL..LI\/iPNi“L? {:JASHIH ’ |U|i
Atterborg Hmitss P Sampler puthod LOC OF BORIE B8535
o e V”M ;m” U5C  Unilied Soll JANUARY 15, 1970 W 1509 - 4
LY | Clussitication GHANMON & WILSOM
A ..33:1« Perched Woter — BECHY PEICH /’LP‘IC.J £ FOURDATION EpGHHINERG
Lovel

i N
od ok
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i NOTES
. [
3 : 3. Thess profites are generalized Tra terials
BT’ 8? sogomlizred in the Latiags and var:ilisns
mp;g“»\ : ?Et!!&i3 the prafitsy and actuat ¢ ant
by 5“5 - - <180 B a pay Bxizt.
N RO S s ¥, Ground surface elevations esrs ot
e ,,.,—-—"7 - : graxing titled ‘Llsacing a2
THLE QENSE SAND ? : Eve(gfesn State Lofiege, U
il /_M,_ﬁ"j;;’:ﬂ o - o - o 1red0’ scale hy Quintsn-g
_ — yery gensE, SILTY i { Bap 15, 1959
g .= i 3. Elevatioe Datum; Mean Low Lue S2ler.
= - N
- -
z =
- j48 — -5 & :
z z
B fred i
ow QERSE 10 CERY HEKSE 53K i .
SAK U
Y20 -3 $20 Salt Broup LEG':.?‘ED
logse $o m2diva depse, rusty hreme fo tan, sidty, -
e ; graveily SAND or medium stiff, sangy SILY withy
189 . ‘i g 3 mozs( 391 organtes (Residual Topsoii Tevalzpmeat)
T Saft to hard, tan, sasdy, locally elagey SHLT
(Lazustrins Sediments)
PﬁOFfLE 8%8 Badium d2nse 13 very denss SANO, shighily sifty e
. to ¥ery ¥ sand ®ith tecatized Jznses of SILT
- E Ear CLAY  (lenticular eiemeats of Vasacn drift,
i.&, vecessionst saleash, ablation tild, Uil
{ and advance cutrash) .
{ i ey Hard datk gray, sitty CLAT ta clayey S1LT, focalty
. & 3 //}/4/2///1}4 anderiain by dense tg sery daese, dark gray, ¥eTy
4 LA sityy SAKD (Glaciciacustrine Sadiments)
Very densz, Broan te gray, stightly siily SAXD
+ With spatisred gravei  (Undiffereatiatsg
intergiacial Sedimenis)
. nad Farlny
Perchad Fafar I‘xetz Gates water laveic chservad
il— i . . ‘ X .. Broundeatsr level ’j roved on esin fazs
| B-85
- : ' - ]
N _ B-63 | B-88
| B-78 B-62 ~ —~ — ks
2 . o i — . - " e “M‘)ﬁ B .
- N SN N = GO A RN R i NN .
QHPSGQL\,\ e e——— TEA Dl S - ‘ ) ! o 20 40 8] 80
", Lﬁ“ i ——d ; ' - :
R n B A R LS T R A K dim Mm@mw._mmn —_—
l} BECLUN STIFF Y0 HARD SILT F SLUSHTLY SILTY TG SILTY Sand # YERTICAL SCALE IN FEET
— ?
o ’;"““‘—“" T ERY DEHSE s3] %
= ’ Ul =
E s -1l 3 ] 40 &0 20 k&
—— «"\r\ffz"»;\?}\:f‘:\/\,"‘t = ~
= i e - &
w ! b MORIZONTAL SCALE IN FEET
 DEMSE TG WERY OENSE SSMQ / kS
122 P . i -4 110
s
i 3
’ 106 =10
3 E : - -
PROFILE 9-9
j_;; THE EVERGREEN STATE COLLEGE
QLYMPIA, WASHINGTON
DT A Y ' 2w 2 -
. SUBSURFACE PROFILES B8-889-9
i ‘ o ' JANUARY 15,1570 W~ 150%-4
; EHANNON & WILSON
i RO, MECHANICS & FOUNDATION ENGINEERS
i
Fig B



ELEYRTION 10 FEET

FOATIDN N FEEY

163

4

14¢

tay

ST

e E5
7

i
!
L
1
;
i

. =

BEmsE 19 A YTy

ELEFRTION TH FEET

10 YERY DEMSE, ¥ERY LILTY &3
SRS —————

-

b

"y

128

100

i

TevATX W OFIEt

NOT

o

i, Teese pralines atized frem materizls
goveuntrred in §hy lorings sod variatioes
xivren (e proliler zod ackusl cond
a2 zzist

z eleiations xere obizined fion

Houhatng, The
EYIEN iagian
oag foc. darey

a o Lov Bates,

LEGEND

Lawse to meaiin

Seil $raup

rusty wrame fo tan, siity,
s3iff, sendy SILY wies
(Eazidual Topsnil Developssat)

. tosally slapey ST

! Salt te hard,
' {Lamsstrine St

£60 BZy2ale gulvasy)

TR EI

Rard dack ¢ Ellty DLAY ta ciaysy SILY, (o
H andat iaiz by iy gense, datk gear.
siity SAMG [Bvssistacustsiee Sediments)
roprTEg  Yery denss. s roograp. sTightly sitty SIND
2 PEAEIENA  with scottaced sreesi [Ungi((Rreatiated

[EETHES

¥ Feconst Fateriovet

Batss water jevels observed

el o8 boring fags

. Brogndrsies Lave J

THE EVERGREEN STATE COLLEGE
OLYMFLIA, WASHINGTCN

SUBSURFACZE PRCFILES 10-10 & 11-11

JANUARY 15,1970 Ww-1508-4

BHANNMON & WILSON
B MECHANICS & FOUNOATION EMGINEERS




. NUTES

: t. These profites are geoeralized from materials
b [ pacountsred tn the borings and sarjatiens
; between ths profiies and sctual conditions
Hay BEist.

B-79 B-68
msm\\ N

2. Breund sorface elevatiens were ohtaingsd from

im - . e T R S ATy ?_p’a'"'»t-;',x&f:»:«a.v~,ﬂ»«:~,‘:‘ & k? 7 e : drauing titfed ‘Clezring and Ssubaing, Tha
,mw ST A 3 Evecgreen State Callege, apia, fashinpion’
BEDiUs STIFF-TO HARD SILY » ,//j;’:—‘“’é———_ OEKSE TO YERY GENSE, VERY SILTY Sawp i P=404° spate by Quinten-Zutlong inc. dated

Hay 18, 1963,
3. tlevation Datum; ¥ezp tow Los Eater.

1

?WM?/;;;W s Tt
148 P~ ¥ { FEDIUK SEﬁSE:mM ’
7 L.

[ SV
¥ - ?

BLEYATION N ¥EE3
)
&
ELEVATIIN 18 FEET

b conlE T Y i
BENSE T8 WERT UEMSE, SLAGHTLYJSILYY 7O SIKTY SAMD ™. s WERY DENSE {VERY SILTY SANO }

tx - - E ’..T."...':/.‘ ™ wi )
i e 3

= = 7 ) - by
- fuit Broup LEGEND
[ i Loose to medium dense, rusty btowa to tan, siltly,
o4 108

gravelfy SAND o1 medium stilf, sandy SELT mith
roots and ergaaics {Resivual Topsail Bevelopment)

3t to hsrd, tan, sandy. Joocally slayey §ILT

{Lagustring Sediments)

Mediun dense to very dense SAMD, slightly sifty G

to very silty sand #ith jocatized fenses of SILT
z I::j ar CLAY {Leaticular elements of Vashon Beift,

i.8. recessiopal outwash, aplation titl, il

and agdvance puiwash) .

PROFILE C-C

2 Ward, dark gray, sitky f:'_.AY tz elayey SILT, Dazally
% /{g’ /// andesiain by densz to very dense, davk griy, vely

et sijry SAMD (Gizrioiacustrine 3Sedimeats}
3 BT Very dense, brown to gray, stightly sibty SAN0
4 BESESINY with scatteres grave! (Undiffersniiated

Interglacial Sediments)

g Berched Woterlevel U3ies water levels shserved
nited op haring iogs

v Broundeater lavel

T0PshiL

SLEVATIIN W0 FEET
£
1

A

SILTY 1D S{LTY SAND

1
£
ELEMEION 1 FEEY

128 =

o

YERY DENMSE, YERY S3LLT Skhi

I
8

.
i
4
¢

PROFILE 12-12

§ THE EVERGREEN STATE COLLEGE
5 DLYMPIA, WASHINGTON

SUBSURFACE PROFILES C-C & 12-12 |
JANUARY 15, 1970 W= I1509-4

| ‘ . SHAMMOM & WILSON

Wk MERCHAMICE B FQUNDATION ENGINEERS




TGRS R AET

SLLVATID W FLEE

X6

oo
o
14
e
1B
B e s
R ORI 328D Jueer srt sam [ T e
[t} Z o VERT EHSE. SILTY SR
e
28 ARGE THLEERY KT SaeR
i e
in
N ;
DrD
24
u
e g
A %’ Z Jia
" A //%
Z
- i
e R
|
w0 m
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LLERAT RO IK FERT

i

= Sy,
ieng Jac.,

ol Wrop LEGERD

et rusty baa to e, Sillg
S sa0dY SILT with
Rasitant Topsyil Mevtlopnentl
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SANUARY 15, 1970 W 1509-9
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B-44 B-46 B-43

HERY UESSE 5193
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PROFILE G-G

e

uf

o

HEY

ELEVATIN 18 E67

. HOTES

Torse £utiier s6n QvioTiey S maisciats
o ssiating
25wt tisn
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Elerssing friem Fonr v v

LEGEND

pey SIT, leeatiy
35, vty
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OUIMPIA, WASHINGTOM

SUBSURFACE PROFILES F-F & G-G

JANUARY (5, 1970 W-1805-3
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NOTES

i, Thase profites sre genarslbized frow metovisls
pncauniarsd tn the herings aad wieletiang
betegen the prediies snd wsetyal conditiong
sy axisl,

3, Ground 3etlace wlevaiions nere shizinsd Yoo
drauing titiad ‘Clasring sod Grubbing, The
Evergragn Stuty Colisge, Diympia, Esthington®

“=40" seele by Quinton.Budiong Ine. datwd
dyy 19, 1988,

. Elseatisn Datum; Hean Low tLow Uetse.

3

1y = BEDLYE STIFE YB WARD SILY Ah( ﬁ i ) ! " ~ 1 . =4

ELEVATUIN 14 FEET.

LEGEND

Laose 16 metliy i pusiy bremn fo dam, sitdg,
gravaltly SAND o wmedjum stift, sandp EIET #ith
ruts bl organies (Regiduni Topsol! Oevelapmunt)

ELEYATION W FEET

SLYT AHD CLAY

VERY DENSE

i

Soft tu herd, ten, sEndy, focsily clayey SILT
(Lacustring Sedimenis)

Hedlum denss to vory Sente SAMD, siightiy slity ty
o velfy stity sand with focaiized tenses nf S{LY

2 or CLAY (lenticuisr siaments of ¥eshon Brify,
{.8. recEssiona! euluash, shistien B4, Bii,
&nd advance oulwsih) .

thé

2

Ketd dask gray, siity CLAY te claysy ST, teusily-
podestaln by dense v very denss, dark gesy, esrg
siity SAND {Glacialzcustrips Ssdimsnte}

PROFILE B-B

Yary deose, broun 1o gray, siighiiy wibsy 538D
‘witn seattersd gravel (Undiffersntisved
interglecial Sedimdoty)

Perched Baterioval Dataz water lévals wowerved

natod on baring fegs

Groundusier Lavel

B-85

B-86 VERTICAL SCALE IN FEET
UG]S

- VERY DEHSE, YERY $1LTY SanD 8-82 ~ , e S .
p j

o 40 8O 120 180
B-96 : : ,

SR N HORIZONTAL SCALE IN FEET

YERY. STIFF SiLT

AN et o
2= SR T r s

¥ DERSE TC VERY OENSE, SLIGBHILY SILTY TO SILTY damd

HEQLUR DENSE,
VERY SILTY S44D

EYVATIDY {H FEET

1

E{EYATION 1% FEEY

©
E

120 | ' : B e R et

, ok - THE EVERGREEN STATE COLLEGE

0 ‘ o , OLYMPIA, WASHINGTON

L PROFILE H-H i . - -

1 SUBSURFACE PROFILES B-B & H-H

J JAMUSRY 15, 187D W 1509 -4
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1.

2.

ALLOWABLE BEARING PRESSURE, Tons/Sg. ft.

FOOTING W1DTH B, Fest

ALLOYABLE BEARING PRESSURE

ON SAND SOILS.

HOTES

To deier&ine appropriate value of ¥ to use 3.

in the above curve:

a. Average H values within a depth of

. 2B below the base of the footing in 4.
all borings within the immediate
vicinity of the structure.

b. Footing width B in the above chart
is the feast dimension of any
-particular footing.

6. Use lowest averagse value of ¥ thus
determined,

Direct interpolation can be used hetween
Curves.

THE EVERGREEN STATE COLLEGE

BEARING PRESSURES
NOVEMBER 17, 1969 W-1509-4

S0IL MECHAMICS & FOUNDATION ENGINEERS

“and %%, respectively. The majority of

Foatings should be founded in soils with
average values of N at feast equal fo 30..

The maximum total and differential settle-
ments of foolings designed according fo
these curves are estimated to be about 1"

the settlement will occur during con-
struction.

OLYMPIA, WASHINGTON

SHANMON & WILZON

FiG T



Fosting

kAssumed Water Lavei*~\\\\\
AV

SR T T A
2 »_'},CL-' Yt V}

Floor Stah or Exterior Grade
(whichever is lower)

Winimum Dimensions B & D = 2 feet

‘A, ASSUWED COMDITIONS & MIHIEUM FOOTING SIZE-

PR

Adjacént footings should not be constructed
“at such different levels that construction
—-of the lower footing would disturb

spil supporting the upper footing and
-that the pressure from the upper:fodting
‘would add undue additional stress to the
'soil heneath the lower footing. This
cdifficulty can generally be avoided hy
‘positiening the footings 4s shown.

B." SPREAD FOOTINGS AT DIFFERENT LEVELS.

/,/—First Floor Slab,

fall Footing

R P P A P A TR o R S SR I N S S I e WA ST P AW BN 3T I 0% ST o
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PART III. ROADS, PARKING AREAS AND ANCILLARY STRUCTURES

This portidn'of the réport pertains to the subsurface condi-
tions and engineering studies and recommendations for Road "A",
‘Parking Lots "B" and "C" and ancillary structures at The Ever-
green State College site. The investigation for Road "A"™ included
in this report pertains to the two one-way thoroughfares, Road
"AN" and Road "AS", located between Overhulse and Kaiser Road.
The ancillary structures ‘investigated included the Water Storage
Tanks west of Overhulse Road and south of Road "A", the Pump
Station east of Overhulse and south of Road "A", and the Sanitary
- Sewer line running parallel to Overhulse Road between Road "A"
and the central plant. A plan showing the location of these
structures and the borings and test pits advanced for this study

is presented on Fig. 19.

A, WATER STORAGE TANKS

Two water storage tanks located side by side are proposed
west of Overhulse Road and south of the proposed Road "A" as shown
on Figs. 19 and 20. Description of the subsurface conditions and
engineering stﬁdies’and recommendations pertaining to the construc-

tion of these tanks are presented in the following sections.

The tanks are approximately 92 feet in diameter and 25 feet in
depth and are to be constructed of steel plate. The bottom eleva-
tion is 153 feet and the top 178 feet. The present ground surface
slopes from approximate elevation 181 feet at the west extremity
of the tanks to about elevation 157 feet at the east extremity.

An earth berm is to be placed around the portion of the tanks not

below the present ground surface, to about elevation 178 feet.

Three borings were drilled at the site, to depths of 30, 40
and 50 feet. The bottom of the borings corresponds to approxi-

mate elevation 130 feet. The location of the three borings,
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numbered B-108, B—lOéyand B~110, are shown on Figs. 19 and 20,
The boring logs are presented in Appendix A, Figs, A-93 through
A-95. Observation wells were installed in all three borings to

observe the depth to groundwater.

Laboratdry teéts consisted of visual classification of each
sample and grain-size analysis on six selected samples. The six
grain-size distribution curves are presented in Figs. A-127 and
A-128, |

1. Subsurface Conditions

Based on our intefpretatibn of the boring informatipn,
the general subsurface soil profile is shown on Fig. 21. The
location of this section is shown on Fig. 20.° The«predominént
materials encountered at the site, below the thin top seil mantle,

‘are listed in descending order as follows:

(1} Dense to very dense light brown slightly silty sand
and gravel, ‘ . | |

(2) Hard, blue-gray, silty clay with®lenses of tan silt
to sandy silt. and

(3) Very dense, gray, fine to medium sand.

The topsoil mantle, whidh varies from about 1.5 to 2.0
feet ih thickness, generally consists of a.mediﬁm stiff, dark
‘brown, organic, sandy, gravelly silt. ’Génerally below this top-
soil mantle 1ies a layer of dense to very dense, light brown,
slightly silty to silty‘graﬁelly}fine to coarse sand to depths
ranging from about 20 to 26.5 feet below the present ground sur-
face. Underlying the sand layer is a stratum of_véry dense
silty fine sand, varying from 1.5 to 3.5 feet in thickness.
Directly below the silty fine sand is the impermeable dry, hard,
blue~gray, silty clay which was encountered generally throughout
The Evergreen State College site. In boring B-~108 lenses of tan
silt and silty gravelly sand are present within the c¢lay stratum.
Below the clay layer, a 4-foot layer of very dense, gray, fine to
medium sand was encountered at boring B-108 below which a hard,

tan, sandy silt was encountered.
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Groundwater measurements recorded in the borings are
shown on the logs of borings. A gradient of approximately 9 feet
. over a distance df 160 feet between the outer borings was mea-
- sured on November 5, 1969 et which time the water level readings
were at elevation 157, 152, and 148 feet for borings B-108, B-109 -
"and B-110, respectlvely.‘ '

2, Englneerlng Studles and Recommendatlons

Englneerlng studies were directed towards foundations,
allowable bearing pressure, estlmated settlements, lateral earth
pressures, excavations, dralnage, and structural fill. The results
and recommendations pertaLnLng to these studies are presented in

the following sections. -

Foundations. The proposed tanks are approximately 25
feet in height and will be placed below ground surface. It is our
understanding, that the two proposed water storage tanks will be
placed upon a base of oiled sand. This oiled-sand base will serve
as a leveling course to provide uniform SUpport‘for the steel plate
tanks., Where concentrated loads are transmitted to the tank bottom,
such as the tank periphery or at interior column locations, we
recommend that these be supported on spread footihgs. To provide
an adequate factor of safety against bearing failure, and to'mini—
mize the total and diffefehtial settiements, we recommend that
allowable bearing pressures of 4 tsf (tons per square foot) and
2.5 tsf be used for the west and east tanks-respectively, for the
design of spread footings.\ Alternatively, if spread footings
under the east tank are placed in the very dense sand and gravel
encountered at a depth of 10 to 13 feet below the original ground
surface, a value of 4 ﬁsf may be used for both- tanks. We recom-
mend that an experieneed soils engineer or technician be retained
to inspect fOoting‘excaVations if the footinés are to be located
in the very dense sand and gravel. We also recommend that the
base of the spread footlngs be located a minimum distance of 2
feet below the bottom of the tanks and further, that the footlngs

be not less than 18 inches w1de
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Where the depth of the excavation is about 15 feet, the
weight of the excavated material will be greater than the weight
of the tanks fully loaded. Because of this condition and the
existence of véry competent foundation soils, the total and
differential settlements for the west tank and total settlement
of the west portion of the east tank would be negligible, in our
opinioh. The maximum total settlement in the east tank, result-
ing from the recommended allowable bearing pressures will be less
than‘o#>equal to 1 inch, in our opinion. However, the differen-
tial settlement may also be 1 inch over a distance of about 50
feet since the uphill end of the tank should have negligible
settlements. The major portlon of the total and differential
settlement should occur when the tanks are first filled.

- The magnitude of lateral earth pressures on the storage
tank walls will depend upon the type of béckfill, surcharge load-
ing, and amount of lateral movement permitted along the wall during
backfilling operations;' It is our understanding that the tank
walls will be riéidly supported by steel, wide flange stiffeners,
spaced about 4 to 5 feet apart.k However, the steel plate walls
would be somewhat flexible between the stiffeners. Where the
walls are rigid and non—yielding, a coefficient of lateral earth
pressure'(K) equal to‘d.s should be used to'determine the lateral
earth pressure. Where the walls are flexible or free to yield
an amount egual to about two thousandth of the distance between
stiffeners, the K value may be reduced to 0.3. For example, if
approximately 25 percent of the wall is considered non-yielding,
we recommend that the K value be adjusted proportionately between
0.3 to 0.5, which in this case yields a K value of 0.35. Depend-
ing on the wall rigidity, an appropriate K Value'should be selec-
ted and applied to the diagram on Flg 17 for determining the
lateral earth pressure. Figure 17 has been prepared for lateral
earth pressures against basement walls, however, the same condi-
tions are applicable for the flexible storage tank walls. The.

‘resulting lateral earth pressures are for the critical condition
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of an empty tank. The values in Fig. 17 are based on the assump-
tion that a drainage system will be provided and buildup of hydro-
static pressure will not occur. Overcompaction of backfill mater-
ial may induce increased lateral earth pressure, therefore, we
recommend that only moderate compactive effort be applied in close
proximity to the walls. It is also recommended that the backfill
be brought up uniformly around the tank. In no case should large

dozers or heavy eguipment be used for compaction near the walls.

Excavation. The two storage tanks are to be buried into

the hillside as shown on Fig. 21. The required depth of excava-

tion below the existing ground surface ranges from about 31 feet
to 6 feet. Below a depth of 10 to 12 feet from the present ground
surface, standard penetration values were 100 blows per foot and
greater. Thus, excavation of these very dense materials may re-

guire ripping.

The borings revealed that groundwater is present above
the proposed bottom of the excavation at the west end as shown on
subsurface profile on Fig. 21. To provide stability of the ex-
cavation slopes below the water table, avoid hazards due to slides
and sloughing, and to provide a suitable working surface at the
bottom of the excavation, dewatering should be accomplished. One
possible method, in our opinion, to dewater this zone would be to
install an intercepter drain around the perimeter of the excavation
and utilize local ditching if necessary. This could be accomplished
by first excavating down to within 1 or 2 feet of the groundwater'
and then constructing an intercepter drain around the perimeter
of the excavation before continuing to the final depth. This
drain could consist of a perforated pipe placed in an excavated
trench about 2 feet below the final excavation depth and back-
filled with free draining material conforming with "Gravel Back-
fill for Drains", Section 9-03.12(4) of the State of Washington,
Standard Specification for Road and Bridge Construction, 1969.

As an alternative, the permanent periphery drain described in
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the following section could be installed and tied in with the
drainage layer outside and beneath the proposed tank. Because
the trench and drain will be excavated and placed below the
groundwater table it may be necessary to utilize a steel-strutted
trench box as a means of supporting the trench sides. Regardless
of the construction methods used, all trenching should be accom-
plished in compliance with the applicable provisions of the
"Safety standards for construction work," State of Washington,
Department of Labor and Industries, Division of Safety.

We recommend that all unbraced excavation slopes be ex-~
cavated no steeper than 1 vertical on 1.5 horizontal (lv on 1.5H},
provided dewatering is accomplished prior to excavation into the
waterbearing zone. If heavy surface runoff occurs or groundwater
inflow exists even after dewatering, then it may be necessary to
protect the slopes from erosion with a gravel blanket or equiva-
lent.

If the final construction is carried out in late fall or
winter, i.e., during the wet season, or if the excavation becomes
excessively wet due to groundwater inflow, the foundation soils,
particularly the clay and silﬁy materials, may become soft and
loose, making them unsuitable for foundation support. Thus, for
wet weather construction, we recommend that provisions be made
to protect footing'exéavations by placing a working mat of lean
concrete immediately after the footing excavation. Provisions
should also be made to remove all soft or loose materials before
‘construction of the footings or placement of the granular bedding
material and the oiled-sand base. Furthermore, we recommend that
the clean gravel base which is beneath the oiled-sand base be
placed as soon as practicable after the excavation is complete

and all soft or loose material -is removed.

Drainage Requirements. To prevent a hydrostatic uplift
pressure which could force the tanks off their foundations when

they are empty, a perimeter drainage system is recommended. The
recommended drainage system is described below and the details

are shown on Fig. 22.
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Open. joint bell and spigot pipe oxr perforated pipe drains
should be placed around the periphery of the two storage tanks and
as a cross drain between thé“tanké4as.shown on Fig. 22. The per-
forated drains should be placed with the perforations on top and
the open joint drains should be placed with the lower half of the
joint sealed with cement mortar. The drains should be 6 inches
in diameter and sloped to drain. An envelope of at least 6 inches
of washedrgravel (1/4" to 3/4“) surrounded by a minimum of 6 inches
of clean reasonably well-graded sand and gra%el should be provided
above the perforations or the open joints. The two materials
serve as a graded filter between adjacent soils and the dréin_

pipe and prevent fine grained soils from entering the pipe.

The proposed oiled-sand base below. the bottom of the tanks
" should be underlain by at least 8 inches of clean gravel base which
conforms to the requirements of "Gravel Backfill for Drains" as
specified in Section 9-03.12(4) of the State of Washington, Stan-
dard Specificationsvfor Road and Bridge Construciion, 1969. " This
will serve as a drainage layer beneath the tanks and should be
connected hydraulically to the peripheral as well as cross drains.
The drainage system should be provided with clean-out and rod-out

accesses for periodical clearing.

A frée-draining granular backfill such as clean sand or
the material conforming £o the requirements of "Gravel Backfill
for Draihs", should be provided behind the storage tank walls.
This backfill should consist of a minimum thickness of 18 inches
as recommended on Fig. 22. The remainder of the backfill (random
backfill>on Fig. 22) may consist of on-site materials provided
-they are placed and compacted as described subsequently, during
dry weather. However, in our opinion the materials below the
water table will be wet of optimum and thus require drying prior
to placement. During wet weather the fandom backfill should con-
sist of reasonably well-graded granular material containing less
than 5 percent fines, (material finer than the No. 200 mesh sieve)
based on that pértion of the material finer than 3/4 inch. The
fines should be non-plastic. The backfill should be sealed at
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the surface with at least 2 feet of impervious silt or clay mater-
ial in unpaved areas to prevent infiltration of surface water.
Impervious materials as such are available at the waste areas of
the site. The finished ground surface should be sloped to drain

away from the structures.

‘ "Structural Fill., Material plaCed for construction of the
berm around the east storage tank, in our opinion, should be a
controlled, structural fill to assure stability. The fill material -
should be placed afﬁér removal of ali unsuitable material (material
from the surface to a depth 1.5 to 2.5 feet containing ofganich
matter) and after the excavated surface has been proof-rolled with

a roller or other suitable compaction equipment. The structural
£i11 should be placed in thin lifts not exceeding 12 inches and
compacted to a density equal to or greater than 90 percent of ﬁhe
modified Proctor maximum dry density as determined by ASTM D 1557
test procedure. The suitability of material from the excavation
as compacted fill will depend upon the gradation of the material,
and the moisture content when it is plabed and compacted. The
slightly silty fine to coarse sand and gravel from the proposed
excavation contains from 8 to 12 percent fines. The materials
excavated from below the groundwater table will probably require
drying. The top soil, clay and silts Should be wasted. Selective
excavation should be accomplished so that the granular soils suit-

able for backfill will not be contaminated with unsuitable fine-

grained soils,

Backfili behind the storage tank walls or fill within the
berm area, which will support pavement or other structures, should"
be compacted to a density egual to at least 95 percent of the modi-
fied Proctor maximum dry density as previously defined. For such
structural fill, the material should be placed in loose 1ifts 8
inches or less in thickness. Backfill behind the storage tank
walls or fill within the berm area which do not support'structures
or pavement should be compacted to a density of 90 percent modified.

If over excavation below the tank is necessary to remove

soft or loosened materials, the area should be backfilled with a
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reasonably well-graded sand and gravel containing less than 5
percent of non-plastic fines. This fill should also be placed

in lifts not exceeding 8 inches ana‘tﬁoroughly compacted to a
density equal to at least 95 percent of the modified Proctor maxi-
- mum dry density as defined in the preceeding paragraph. We re-
commend that all earthwork be inspected by a gqualified soils en-
gineér or technician who would observe the excavation, groundwater
and drainage installation and test the quality of fill material

and compaction at frequent intervals.

B. PUMP STATTION

‘The proposed pump station is located about 150 feét northeast
of the proposed water storage tanks on the east side of Overhulse
Road as shown on Figs. 19 and 20. It is to be a one story, 35
by 50 foot concrete structure with & finished floor elevation of
151 feet. The present ground surface slopeS'from.west to east

from approximate elevation 147 feet to 144 feet.

Four borings were advanced at the site on December 11 and 12,
1969 using a truck-mounted hollow stem auger. Borings B-111,B-112
and B-114 were drilled at the location of the proposed pump house
and boring B-113 about 100 feet nérth-oftthe proposed structure,
as shown on Fig. 20. The four borings ranged from 35.8 to 38.7
feet in depth, extending to elevation 107 to 113 feet. The logs
of the borings are presented in Appendix A, Figs. A-96 through A-99.
Observation wells were located in'bdrings B-111 and B-11l4 to
observe ‘the depth to groundwater, the results of which are re-

corded on the logs of borings.

Laboratory tests conducted‘on the soils included visual
classification of all samples, and determination of natural water
content and Atterberg limits of selected undisturbed samples. In
addition, a series of shear tests were'ﬁerfOrmed on the silty soils,
using the Torvane, a small portable torsion vane shear device, to

evaluate the strength characteristics.

The results of the visual classifications have been used to

supplement the field classifications, both of which are combined
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" in the boring logs on Figs. A-96 through A-99. The plots of the

natural water contents and Atterberg limits ‘are shown on the boring
logs, together with results of the Torvane strengths which are pre-
" sented in terms of shear‘strength in tons per square foot (tsf).

Results of the laboratory tests, together with a description of the
_subsurface conditions, and engineering studies and recommendations -
pertaining to foundation design are presented in the following sec-

tions.

1. Subsurface Conditions

Based on our interpretation of the boring information, the
general subsurface conditions are shown by the subsurface profiie
on Fig. 21. - The location of this section is shown on Fig. 20. Thé
location of this section is shown on Fig. 20. Basically, the site
of the proposed pump station is underlain by silt and sand mater-—
ials which generally are divided into three predominant straﬁa.
These strata, excluding the top soil mantle, are listed in descend=~

ing order as follows:

(1) Medium dense, tan to gray, silty, very fine SAND |
to stiff, clayey, sandy SILT,

(2) Medium dense to very dense, gray to tan, slightly
silty to silty, fine gravelly SAND, |

(3) Hard, blue-gray, clayey SILT, with partings and
seame of fine to coérse sand, fine sandy silt, and random fine

gravel.

The top soil mantle which varies from about 1.0 to 2.0
feet in thickness, generally consists of a soft,brown, organic
sandy clayey silt. This soft material was saturated to the de-
gree of being unstable at the time of our subsurface exploration.
The unstable condition was due to the prevaiiing wet weather con-
ditions and the disturbance caused by clearing operations. The
drill rig produced ruts up to 2 feet in depth when moving from

one boring location to another at the site.

Generally below this surface material, a stratum of
medium dense silty sands and stiff sandy silts was encountered
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above elevation 130 feet. ;These.soils were generally encountered
in relatively thin layers and lenses. The‘sand§ silt was generally
clayey near the base of this.stratum.. The natural water content in
these soils varies from about 22 to 38 percent. The standard pene-
tration resisténce values ranged from 8 to 15 and averaged 13 blows
per foot. The shear strength of the silt, as determined by the
Torvane shear device, ranged'from 0.20 to 0.35 tsf and averaged
0.30 tsf.

Underlying the sand-silt stratum is a layer of gray to
£an, slightly silty to silty, fine gravelly SAND, ranging from
about 4 to 11 feet in thickness. The silty and slightly silty
SANDS were generally encountered in alternating seams with the
latter being waterbearing. The relative density of these materials
varies from medium dense to veryrdense as determined by the stan-
dard penetration resistance, which ranges from 18 to 63 blows per

foot under the building area.

Underlying the sand layer is an impermeable dry, hard,
blve gray, clayey SILT. This soil stratum is similar to the typi-
cal silty clay which has characterized The Evergreen State College
site, except, that it contains partings and seams of fine to coarse

sand, fine sandy silt, and scattered fine gravel.

Groundwater measurements recorded in borings B-=111 and
B-114 are presented on the logs of borings. The water level read-
ings recorded on December 15, 1969, were at approximate elevation
142 and 137 feet for B~11l1l and B-114 respectively.

2. Engineering Studies and Recommendations

Engineering studies were directed towards preload, struc-
tural fill, foundations, allowable bearing pressure and estimated
settlements. The results and recommendations pertaining to these

studies are given in the following sections.

. Preload Fill. The upper 15 to 20 feet of subsurface soils
consist of medium dense silty very fine SAND and SILT with clayey

material towards the bottom of the stratum. The finished floor
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elevation is aéproximately_Z to 4 feet above the present ground ‘
surface. Because of the potential settlements of the fine grained
soils beneath the site of the proposed Pump Station due to the _
weight of the proposed fill and structure, we have recommended, in
a conference with the structural enginéer, that a preload fill be' 
placed on the site to reduce future total and differential settle-
ménts. Placement of the prelcad fill started on January 5, 1970,
and is presently at an average elevation of 156 féét, about 8 feet
above the design floor elevation. To monitor the amount and rate
of settlement due to the preload fill, five settlement plates

were recommended in the area of the Pump Station. Four plates

- were recommended about 20 feet in from each corner of the £ill and
one at approximately the center of the fill area. The settlement
plates were to consist of a 2-foot square by 1/4-inch steel plate
placed below the existing topsoil. Directly below the plate, a
sand blanket with a central gravel pockét to allow water to come
up into the riser pipe was to be placed. The riser pipe, was to
consist of 2-inch diameter steel pipe which extends up through
subsequently placed fill. Details of the recommended settlement
plate are shown on Fig. 23. The settlement readings were made

by others and were to be performed by first determining the eleva-
tion of each plate at the time of installation, before any filling
was accomplished. The fill elevation was to be recorded, each
time settlement readings were made. Readings were then to be
taken upon completion of filling and at weekly intervals for a
period of one month. The interval between readings may then be
increased to once every two weeks. At theitime settlement read-
ings are made, the water level within the riser pipe should be
measured. These water level readings are useful in determining

the degree of consolidation under the preload fill.

The total time required for the preload fill to be left
in place will be dependent upon the rate of settlement as deter-
mined by the settlement plate readings. It is our opinion that
approximately 4 to 6 months will be required to produce the de-

sired consolidation of the underlying materials. We recommend
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that we be retained to review the settlement data to determine

when the preload fill can be removed.

Upon completion of the preloading program, the preload
' £i1] materials should be rémoved. In addition, all original un-
suitable material below the fill (material containing organic
-matter) should be removed to provide a firm surface upon which
to place the structural fill. It is a normal practice to strip
the organic topsoil and place the structural fill and then place
the preload fill. thever, for this particular case, the pre-
load fill placement was accomplished in January, 1970, during
the wet weather season when the ground was too wet and soft for’
equipment traverse over the area to accomplish stripping. In
addition, the site was located ideally close to Road "A", where
it was necessary to strip Road "A' to obtain £fill material for
the Overhulse crossing. Thus, the unsuitable materials from
Road "A" were wasted on the pump station site where it could
serve as a preload £ill. Thus, it is necessary to remove all
materials, including the original top soil, prior to placement of

the structural fill.

Prior to removal of the preload fill, it is recommended
that shallow holes be dug around the site to assure that the wétet
level is at least 2.feet below the proposed excavation level and,
if necessary, ditching or some other means should be accomplished
to maintain drainage of water below this level. After removal of
the preload fill and the original unsuitable organic materials,
the site should be inspected by an experienced soils engineer to
-assure that all of the unsuitable soft materials have been re-
‘moved. The stripped surface should then be allowed to dry by
scarifying the upper 6 to 8 inches. When the water content is
at optimum for compaction, it Should be proof-rolled with six
complete coverages of the wheels of a 1oéded dump truck to pro-
vide a firm base upon which to place the structural £i1ll. We
recommend that an experienced soils engineer or technician be
present at the site during this proof-rolling and to inspect
the ground surface and detect the presence of pockets of soft’
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material, which if encountered should be removed and backfilled

with competent material before plaéémént of structural fill.

Structural Fill. All £ill within the building area and

beneath paved surfaces should be placed as structural fill. The
structural fill should be placed after removal of all unsuitable
material, and after the excavated surface has been proof-rolled,
as discussed in the preceeding section (Preload). The structural
fill should be placed in lifts not exceeding 8 inches and thor-
oughly compacted to at least 95 percent of the Modified AASHO
maximum dry density, as determined by ASTM D1557-66T test pro-
cedure. The structural £ill should extend out from the outside
edge of the footings a minimum distance of 2 feet plus the thick-
ness of,gtructural £i1ll beneath the bottoﬁ of the footing. '

The structural fill should consist of a fairly well-
graded sand and gravel. The fines (material finer than the No.
200 mesh sieve) should be limited to less than 5 percent and non-
plastic, when placed during wet weather. The fines content may
be as much as 15 percent when placed during dry weather, érovided
its moisture content is not greater than its optimum water content.
The optimum water content is that which allows the best compaction

of the soil under a given amount of compactive effort.

The first 2 feet of the structural fill, regardless of
weather conditions, should consist of clean, fairly well-graded

sand and gravel with léss than 5 percent of non-plastic fines.

‘Foundations. The proposed buildihg site will have approx-

iméte1y~ 6 feet of structural £fill, assuming about 2 feet of the
original unsuitable material is removed. Thus, it is recommended
that the structure be supported on individual and continuous

spread footings and that the pump units be supported on individual
foundation blocks, founded in the structural fill. We recommend
that spread footings and pump foundations be designed for an allow-
able bearing pressure of 1,500 psf with a minimum of 3 feet of

structural fill provided for beneath the foundation.
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Since thé_site is being preloaded with'approximately 8
feetlof'fill,'which.exceeds the weight of the stfucturai fill,
settlement due to the weight of the structural fill should be
negligible. However, since we uhderstand that the continuous
footings will be approximately 3 feet in width with a burial of
2.5 feet into the structural fill, the stress on the étripped
surface would be aboutIBOO to 500 psf over that by the preload
£ill under the footings. This stress increase will dissipate
rapidly with depth. .Thus, we estimate ﬁheytotalxsettlement
to be about one-half inch and the differential settlement about
three-~fourths of the total. We‘estimaté most of the settlement
would occur during construction. However, some additional settle-

ment may occur due to vibrations from the pump units.

‘Settlement from vibratory loads are accentuated if im-
posed vibrations are resonant with the natural frequency of the
foundation-soil system. When the vibrations are at resonance even
compact cohesionless soils may be densified with accompanying
settlement. The resonance of the soil foundation system is a 7
function of the operating speed of the equipment and the size and
weight of the supporting foundation block. It is our understand-
ing, that the operating speed and frequency;of_thé,proposed pump
units are 17,500 f.p.m. (revolutions per minute) and 500 c.p.s.
(cycles per second) respectively.' The.most_éritical‘resonant
vibfatibn occurs with ‘equipment operating at speeds less than
1000 r.p.m. The tolerable vibration amplitude decreases as fre-
guency increases. To avoid high frequency and resonance with the
vibrating pump equipment, we recommend that the resonant frequency
of the foundation block soil systemAbe less than one-half the
equipment operating frequency. To decrease the foundation soil
system resonant frequency to this value, we recommend that the
weiéht of each foundation block be equal to or greater tpan the

weight of the corresponding pump unit.

We recommend that the minimum width of spread footings
be limited to 2 feet for spread footings and 16 inches for con-

tinuous footings. The base of the footings or foundation blocks
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should be located nothless than 18 inches below the sdrface of
the interior floor slab or exterior grade, whichever is lower.

A trench extends the full length of the center of the
building to accommodate the pipe llnes. The bottom of this trench
is approximately 6 feet 9 inches below the finished floor level or
is at approx1mately'the bottom of the structural fill. Thus, it
is recommeénded that the trench wall footing and floor be supported
on at least 2 feet of clean structural £ill material with less than
5 percent.of non-plastic fines to provide a firm working surface

and base upon which to construct the trench.

The trench walls should be designed for lateral earth
pressuxes.presented in Fig; 17 of the main text. ”Ovéermpaction
of backfill material may induce increased lateralAearth pressure,
therefore, we recommend that only'modératé,compaqtive effort be
applied in close proximity to the walls. In no case should large
dozers or heavy equipment be used for compaction near the Walls,
unless special bracing is’provided and the wall is designed forx
the increased lateral loads induced by such large and heavy equip-
ment. Drains ghould'be provided for beneéth‘the trench floor. If
it is not possible to place such drains, then the trench should be
~designed‘és a water-tight structure and the lateral earth pressure
should include the water‘pressure} The trench should also be de-

signed to counteract bouyancy in this case.

Weather Limitation. The preload £i11 material consists
of unsuitable road fill materials obtained from the Road "A" ex-
cavation west of Overhulse Road durinthheﬂmonth of January when
wet weather generally prevailed. Furthermore, the surface mater-
ial was saturated and very soft when the preload was placed. It

is our opinion that any earthwork activities such as removal of
preload fill and conétructionjof the structural fill would be very |
difficult to accomplish during wet season. Therefore, we recommend
that earthwork activity be acComplished only during the dry summer
months. It is further recommended that if the construction of the

- foundation is to be accomplished during the fall and winter months,
the structural fill material beneath the building and where
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excavations are proposed consists of clean fairly well-graded
sand and gravel with less than ‘5 percent of non—plastlc flnes.
The excavation should be’ accompllshed in such a manner that the
foundatlon soils would not be_dlstutbed and become soft.

C. SANITARY SEWER

Borlngs B-115 through B-117 were advanced to determine the
subsurface conditions along the proposed sanltary Sewer line east
of Overhulse Road. The invert of the proposed line varies from
elevation l4l‘feet, at the intersection with Road A to 143 feet
east of the proposed Central Plant along Overhulse Road. The
present ground surface along Overhulse varies from about elevetion
149 feet to 152 feet, from south to north. The borihgs were lo-
‘cated along the east shoulder of Overhulse Road.

' The three borings were drilled with a truck-mouhted hollow
stem auger at the locations shown on Fig. 10, on December 15, 1969,
and ranged in depth from l6.0 to 18.5 feet from the ground surface.
. The logs of the borings are presented in Appendix A, Figures A-100
through A-102. Observation wells were located in all three borings
to observe the depth to groundwater, the results of which are

recorded on the logs of borlngs.

Laboratory tests conducted on the soils included visual clas-
sification of all samples, and determination of natural water
‘content and Atterberg limits of selected undisturbed samples.

In addition, a series of strength tests were performed on the
silt and clay soils, using the Torvane, a smell-portableﬁtOrsion

vane shear device to evaluate the-strength cheraoteristics.

The visual cla531flcat10ns of samples have been used to
supplement the fleld cla851f10atlons, both of which are comblnedr V
in the borlng logs on Figs. A-100 through A-102. The plots of
the natural water contents in percent and Atterberg limits are
shown on the boring logs, together Qith results of the Torvane
strengths, in tons per square foot. Results of the'laboratory
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tests, together‘@ith[description of the subsurface conditions
and general construction recommendations are pregsented in the

following sections.

1. Subsurface Conditions -

The subsurface conditions encountered in the three
borlngs advanced along the proposed sewer route are presented
below. Because of the large dlstance between borings, a gener-
: alized—profile of materials encountered between these borings
is not practical. The soils encountered in the three borings
generally consist of,frne sand, silt, and clay mixtures to a
depth of 14.0 to 17.5 feet below the surface.

"In the southern moét_boring, B-116, the predominate
soil encountered within the depth of the proposed sewer trench
exoavation, approximate elevation 141 feet, was loose, silty,
very fine SAND to very fine sandy SILT. Between elevation 139
to 135 feet a leyer of stiff, clayey SILT was encountered and
below this material lies a dense silty,,gravelly SAND or glacial
till. The natural water content of the silt materials ranged
from about 30 to 34 percent and the shear strength of these
materials varied between 0.20 and 0.45 tsf. ‘

2

The soils encountered in Boring B-115 are generally a
medium dense, silty, fine SAND above elevation 143 feet and a
stiff flne,,sandy SILT to 51lty CLAY from elevation 143 feet to
the bottom of the boring. The natural water contents ranged
from 23 to 36 percent while the shear strength varied between 0.16
and 0.39 tsf The Atterberg limits on the fine sandy silt are

shown on the borlng log.

The soils in Borihg B-117 from about elevation 148 to
133 consist of clayey, very fine SAND and SILT mixtures, with
seams of waterbearing, fine SAND existing below elevation 143
feet. Standard penetration resistances indicate that above
elevation 143 feet these soils are very loose to soft and below
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this elevation are medium dense to stiff. Torvane shear test
results in the:clayéy‘silt materials yielded shear strength
values ranging between 0.27 and 0.32 tsf, as shown on the boring
zlog. Natural water contenf,measurements varied'bétween 30 and
37 percent for the silt materials. The Atterberg limits of the
slightly clayey, silghtly fine sandy silt are shown on the boring
Alog. Below approximate elevation 133 feet a dense to very dense,
slightly clayey, silty, gravelly SAND, classified as glacial |

till was encountered.

I

2. Construction Recommendations

The recommendations presented in this section are based
upon the subsurface condition encountered in the three borings,
B-115 through B~117. Variatidns-between the materials encountered
in ﬁhe'borinqs and actual conditions may exist. If such vari-
ations are encountered at the time of construction, we should be
notified so that we can reconsider our recommendations where

necessary.

The grade of the sewer line will require excavations
which range from about 9 to 12 feet in depth below the existing
ground surface.  Where Road "A" crosses the sewer line, an
addltlonal 6 to 8 feet of roadway £fill has been placed, whlch will
require a total excavation depth of 17 to 18 feet. If construction
is accomplished during the dry season, conventional equipment should
be able to operate along the entire alignment. During the past
winter, we observed ponded water along the alignment of the
proposed sewer line. Thus, surface drainage and special access

provisions would be required.

Trenching in soils such as 'those enpouﬁtered in the three
borings aldng the alignmenf could be accompliéhed by open cut
methods provided the sides are sloped back sufficiently to estab-
lish stability and protect workmen. In our o?inion for cuts up
to 10 feet in depth, temporary.slopes in the medium dense to
stiff sand and silt soils could range from about 1v {(vertical) on
1H (horizontal) to 1V on 1.25H and slopes in the structural flll
at Road "A" could be about 1V on 1.5H. Where excavations exceed
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10 faét,flattex‘sloyeéoshould be reguired. Cuts in soft silt or
loose sand, or where abundant seepage is encountered, will require
flattér slopes In order to provide stabilityj or should be shored.

The above slope vialues should be used only as a guide and
should not be shown on plans, as sloping should be made the
‘responsibility of the contractor who is continuously present at
the job site to observe the nature and occurrence of subsurface
conditions encountered, including groundwater. Regardless of
the construction methods used, all trenching should be accomplished
in compliénce with the applicable provisions of the "Safety
Standards of Construction Work", State of Washington, Department

of Labor and Industries; Division of Safety.

Excavation could be accomplished with vertical trench
sides if sheeting and bracing is used to resist the lateral earth
pressures. We recommend that lateral pressures for braced verticél
cuts be designed using a rectangular'pressufe distribution equal
to 40H (psf/lineal foot of trench) where H equals the height of
the trench. An alternative for braced excavations is the use
of a steel-strutted trench box. This method is commonly used
in sewer line installations and consists of pulling a steel-
strutted trench box through the trench to take the place of shorihg
as a means of protecting the workmen. The box should be capable
6f withstanding the lateral ?réssures piesented above. Any portion
of the excavation extending above the box should be sloped back '

to prevent soil from falling into the box.

The groundwater level in the three borings ranged from
2.3 to 3.6 feet in depth from the present ground surface (shoulder
of Overhulse Road) on February 10, 19?0, as recorded on the boring
logs. Because of zones of impermeable material encountered in the
three borihgs, the extent and capacity of water in these materials
is expected to vary conéiderably. To miﬁimizé seepage and thus
reduce the instability of the slope, all excavation should be
carried out during the dry season,‘génerally June to mid-October,
if possible. Collector trenches with local sumps should be

utilized during construction to control any seepage or runoff as
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well as to preyént the bottom of the excavation from becoming soft,
quick and/or spongy due to wet cbnditions; Further, it may be
necéssary‘to dewater the materials along the sewer line to a

depth of about 18 inches below the trench bottom, if trenching and
local sumps cannot control the water inflow which causes slope
instability. We recommend that excavation of the line commence
from the low end (south end) of the invert and progress uphill.
This would enable the in-place line to drain the excavation. If
excavation operations are carried out during the wet season- this
may be a necessity. '

The sanitary sewer lines should be founded upon a clean .
bedding material. The trench should be carefully excavated to
provide an undisturbed, firm base on which to place the bedding
material. Pockets of wet, soft and spongy material should be
removed and replaced with a select granular material. The
granular bedding material should be fairly clean sand or sand
and gravel with a méximum'size of 3/4 inch. The granular bedding
should have a minimum thickness of 6 inches below the bottom of
the pipe and should extend half way up the‘pipe barrel at the
sides. The remainder of the side fill and a minimum depth of 24
inches over the top of the pipe should be backfilled with select
granular material carefully compacted so das not to damage the
pipe. This material should be limited to a maximﬁm size of 1 inch.
so as not to damage the pipe during compaction.

The backfill above the bedding material may consist of
on-site material or select granular material depending upon the
amount of backfill settlement that can be-tolerated and the
season of construction, Materials used below areas which will
support future roads, buildings or other structural members should
be compacted to at least 95 percent of the Modified Proctor
maximum dry density. Onsite materials may be used below these
structural areas provided the above compaction requirements are
satisfied. To achleve this degree of compaction the materials
will probably require drying to reduce thé water content to
optimum. Wet on-site materials may be used for trench backfill
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where considerable settlement can be tolerated. If this material
is used below structural areas differential settlements of
several inches across the trench should be anticipated.

Where on-site material is not suitable, a select im?orted
granular material should be used. During wet weather this granular
‘material should not contain more than 5 percent of material passing
the No. 200 mesh.sieve, based upon the material passing the 1
inch sieve. Material used in structural support areas should be
placed in maximum 8-inch loose lifts and compacted to at least
95 percent of Modified Proctor maximum dry density.

D. PARKING AREAS "B" AND "C"

Presented within this section of the report are the subsurface
conditions and recommendations pertaining to the two proposed
parking areas "B" and ”C",‘adjacent to access Road "B". The
configuration of these parking areas and their location on the
site are shown on Fig. 19. Parking Lot "B", which is west of
Road "B", will be relatively flat and vary epproximately'from
elevatien 170 to 200 feet. The final elevation of Lot "B" will
generally be within +2 feet of original ground surface with isolated
cut and fill areas no dgreater than 4 and 6 feet respectively.
Parking Lot "C", located easf of Road "B", will range from elevation
.183 to 188 feet, while the present ground surface varies ffom
elevation 182 to 193 feet. |

' Sixteen test pits; numbered TP-8 through TP-13 and TP-15
through TP-25A were dug on August 26 and 27, 1969, with a rubber-
tire moﬁnted hydraulic backhoe. The locations of these test pits
are shown on Fig. 19 and the test pit logs are presented in
'Appendlx A, Flgs. A-105 through A-109,

Laboratory tests conducted on materials encountered in the
two parking areas included visual classification, grain-size
analysis and CBR (California Bearing Ratio) tests. The grain-
size distribution curves are presented on Fig. A-103 and the
series of CBR tests are presented on Figs. A-133 and A-134. The

CBR tests were conducted on 4 representative materials using a
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modified AASHO compactive effort of 55 blows with a 1C-pound
hammer dropped 18 inches on each of 5 layers using a 6-inch
diameter steel mold as explaiﬁéd in Section C of Appendix A.

- Additional CBR tests were conducted on one of the representative
materials using a lesser compactive effort by reducing the

number of blows per layer to 25 and 10. The resulfs of these
latter tests together with the 55 blow tests on the same materials

are presented by a series of curbes in Fig. A-134.

1. Subsurface Conditions

The subsurface conditions present in the two parking
areas indicate that adeguate bearing soils will generally be
encountered below the topsoil. The layer of topsbil varies
between 0.8 to 3.0 feet in thickness and is generally classified
as a medium stiff, rusty brown, gravelly,; sandy silt with roots
and organics. The materials encountered below the topsoil layer
vary from a medium stiff silt to a very dense sand and gravel as
shown in the test pit logs. Generally, those test pits in the
lower areas {(TP-9, 10, 16, 23 and 24}, encountered a layer of
medium stiff to stiff, mottled, gray and tan, clayey silt ranging
from about 0.8 to 4.5 feet in thickness. ' Also, those test pits
on the southwest side of Road"B"generally encountered a layer of
medium stiff to stiff, mottled, rust and tan silt ranging from
about 2.0 to 4.2 feet in thickness. This latter silt layer was
encountered directly below the topsoil and extended to about 3.5
to 6.0 feet below the ground surface. Where both the silt and clayey
silt materials were encountered, the rust and tan silt was above
‘the gray and tan clayey silt as noted on the test pit logs. The
remainder of the material generally varies from a stiff, fine
sandy silt to a dense to very dense sand and gravel.

Groundwater'was encountered in six of the test pits
during excavation as recorded on the test pit logs. The elevation
of the groundwater encountered varied from 169 to 188 feet.

This groundwater may be similar to that preseht in other areas
at The Evergreen State College site where water bearing zones
are perched above local impervious layefs. The presence of these
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‘water bearing zones and the reservoir gquantity of the water they
control are expected to be highly variable. Groundwater was at
least 6 feet below the ground surface in all the test pits
except test pit 22 where the water level was recorded as being

4 feet below the ground surface.

2. 'Construction Recommendations

, ; The subsurface exploration and laboratory test results
indicate that the materials, in the two parking areas, below the
organic topsoil are adequate bearing‘soiié for supporting a
pavement, proVided the natural water content of the silty soils

is near optimﬁm for compacfion at the time of construction. The
natural water content of the subgrade soils, evenvﬁhough determined
in late August, was still above optimum and thus will require dry-

" ing out for compaction.

Stripping and Proofrdlling. In order to prepare a suit-

able surface on which to construct the subbase and asphaltic
concrete pavement, stripping is recommended. Beneath the main
access roads and perimeter roads, and other pavements subjected
to continual traffic, removal of all topsoil and contaminated
material such as that mixed with organics during clearing oper-
ations, is recommended. 1In local areasvcontaining deep tree roots
and other organics, this depth may be as much as 3.féet below the
‘existing ground surface. Within the parking areas, where the
pavement will not be subjected to continual traffic, the surface
should be stripped of forest duff, highly organic topsoil and
contaminated materials. The stripped area should be proofrolled
with a heavy rubber-tired roller or .other suitable compaction
equipment to provide a firm compact surface upon‘which to con-
struct the compacted fill or pavement subbase. We recommend

that the top 6 inches of in situ material be compacted to a dry
density of at least 95 percent of the modified AASHO maximum dry
density (AASHO T-180) when proofrolled. It is recommended that
the top 12-inches be scarified and if necessary, dried to optimum
water content prior to proofrolling to obtain the 95 percent
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compaction. PocketSAof sbft,spongy material encountered during
proofrolling should be either dried to optimum and recompacted'
_or removed and replaced with other suitable £ill material. We
recommend that an experiénééd soils engineer or technician be .
present during Stripping operations to observe behavior of the
in situ materials during proofrolling and inspect all stripped

areas before placemént of compacted fill or subbase materials.

We recommend that earthwork be accdmplishéd only during
the dry summer months as on site'materials will become wet and
difficult to work with and impossible to compact during wet
weather. Even during summer months, rainfall will cause the
saturation of the surface layer which,musﬁ be either removed
and replaced with other suitable material or allowed to dry and be
compacted prior to placing of additional £fill or subbase material.
Durihg and following periods of heavy rainfall, earthwork con-
struction should be halted entirély. Where the stripped surfacer
is excessively wet, and if the time reguired for drying and
proofrolling is not feasible due to construction schedule ox
other reasons, it is recommended that an iB-inch minimum layer
thickness of select granular fill material be placed over the
wet areas to provide an adéquate working surface upon which to
place subsequent fill or subbase material. This select material
should consist of a reasonably well graded sand and gravel with
not more than 5 percent of fines (matérial finer then the No.

200 mesh sieve) by dry Weighﬁ, on the portion of the material finer
' than one-inch. The fines should be non-plastic and the maximum
gravel size should not exceed 3 inches. We further recommend

that during periods of rain, only this select material be used

for compacted fills. The select material should be placed in
maximum 8-inch loose‘lifté and compacted to a density equél

to at least 90 percent of the modified AASHO maximum dry density.

CompactedAFill.‘ We recommend that the granular materials
encountered in test pits TP-8, TP-11, TP-12, and TP-13 be used for

compacted fill in the two parking lots. This material should be
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placed in maximum 8-inch thick loose lifts and compacted to 908
of modified AASHO maximum dry density (AASHO T—iSO). If it is
necessary to use Siity materials lOCated in other cut areas with-
in the parking lots, for compacted fill, we recommend that it be
placed in maximum 8-inch thick loose lifts and compacted to 90%

of modified AASHO maximum dry density. These materials are
generally sensitive to changeé inAmoisfuré content during com-
paction and therefore should be at'optiﬁum moisture content when
placed. The last 6-inch layer of either subgrade materials should
be dompacted to 95 percent density. An ekperienced soils engineer
or technician should be present during construction to monitor the
fill placement and periodiéally take field density tests on the |
compacted fill to assure that it has been properly placedf

- Pavement Design. We recommend that paved surfaces in the

two parking areas be designed on the bésis of the following CBR
(California Bearing Ratio) values. These values were determined
from laboratory test results in conjunctién with the preceeding
‘compaction recommendations on in situ and fill materials. The
recommended CBR value for the silt material corresponds to the
curve of optimum moisture content at a dry density equal to 95
percent of the maximum as shown on Fig. A-134. We recommend

that a CBR value not greater than 8 be used for pavement design

of Parking Lot "B". This value is recommended on the assumption
that the stripped surface if'proofrolled to 95 percent of modified
maximum dry density and the natural moisture content is at optimum
as previously recommended in the stripping and proofrolling section.
We recommend that a CBR value of 30 be used for design of pave-
ment constructed on in situ sand and gravels located on the
southeast portion of Parking Lot "C". For the brown to tan silt;
brown, silty fine sand; and brown silt with trace of sand and
organics, which generally covers the remainder of Parking Lot

"C" we recommend a CBR value no greater than 8 be used for

pavement design. The CBR value of 8 is recommended on the

assumption of 95 percent modified maximum dry density following
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proofrolling at optimum moisture content as preyiously specified
for stripping and proofrollﬁng. In our opiniop, in cut areas

in Parking Lot “C",‘where exéavatiéh‘ié greater than 3 feet in
depth the dense sand and gravel would be encountered. We
recommend this criteria be used as a boundary for selecting CBR
values of 8 and 30 for the pavement design. We further recommend
that @ transistion zone of about 30 feet in width, located within
the sand and gravel boundary, be required to insure and adeguate
pavement section at the transistion, This zone should be
designed using a CBR value of 8. The bounda&y between the two

CBR values should be varified in the field during construction.

- The moisture content-density relationship of the
brown silt used in determining the lower CBR value is shown on
Fig. A-134. 1If it is desired to lower the density reguirements
or broaden the limits of the recommended moisture content, a
corresponding lower CBR value should be determined from these

curves.

~Slope and Drainage Requirements. Maximum cuts and fills

‘along the perimeter of the parking areas'are expected to average
between 5 and 6 feet. Based on the materials encountered, it is
our opinion that permanent cut and f£ill slopes will be stable on
1 vertical on 2.hérizontal slopes. Sloughing or erosion of
these slopes possibly due to surface runoff should be minimized
by seeding the slope with rye, clover or other types of deep

rooted grasses.

Awater levels recorded during test pit excavation
indicate that cut areas should be above the upper water zone,
thus only drainage provisions for surface water should be
necessary. The pavement surface should be sloped to drain into

a system of catch basins and storm drains.

B, ROAD "A"

The subsurface conditions and construction recommendation
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pertaining td the section of Road "A", between Overhulse and Kaiser
Road, is presented within this section of the report. Between t
Overhulse and Kaiser Road, Road "A" is divided into two one-way
thoroughfares designated "AN" and "AS" for. the north and south
roadways, respectively, as shown on Fig. 19. Each roadway is

about 4,700 feet iong and the pavement sections are generally 25
feet in width. The elevation of the two roadways is about 164 feet
at the west end and 133 feet at the east end. The'maximum grade

is 5 percent at the Overhulse crossing. It is our understanding
that the two roadways have been maintained as close to the original
ground surface as possible .with resulting maximum cut and fills

prior to stripping of about 5 and 8 feet, respectively.

. On the north side of roadway "AN", a large open drainage channel
is to be constructed. This channel varies from 5 to 14 feet in
depth and maintains a grade of 0.2 to 1.3 percent. The bottom of
the channel ranges from 8 to 15 feet in width and the side slopes
are generally 1 vertical on 2 horizontal (1V on 2H) and 1V on 3H
on the north and south faces, respectively. The purpose of the
channel is to provide surface drainage for the main campus area

in addition to the roadways.

- Field explorations consisted of nine subsurface borings, num-
bered B-98 through B-106, and 1% backhoe test pits numbered TP-25
through TP-43. The borings were drilled with portable drilling
equipment on September 24 and 25, and October 6 and 7, 1969. The
test pits were dug with a track-mounted backhoe on February 25 and
26, 1970. The location of all the borings'and test pits advanced
along Road "A" is shown on Fig. 19. The logs of the borings and
test pits are presented in Appendix A, Figs. A-83 through A-91 and
Figs. A-110 through A-114, respectively. In addition, the location
of the borings and test éits together with simplified logs is shown

on roadway profiles presented on Figs. 24 through 28.

Field investigations included determination of the standard
penetration resistance and visual classification of the boring

samples and visual examination and probing of the test pit walls.
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In addition, the groundwater level and/ox seepage.inflow was noted.
The groundwater levels recorded on ‘the boring logs in Appendix A
are measurements of the depth at which water was encountered during
drilling. The water levels recorded on the test pit logs are the
depths at which inflow of water was noted in the opén pits.

Laboratory tests conducted on materials encountered in Road
“A" included visual classification, water content determinations,
grain-size analysis and CBR (California Bearing Ratio) tests.
Water contents were determined on the samples obtained from the
test pite, the results of which are presented on the test pit logs,
Figs. A-110 to A-114. The results of the CBR tests are presented 
on Fig. A~135 and a grain-size distribution curve for the Soil used
in the CBR test 1is presented on Fig.\A¥l3D. The CBR tests were A
conducted using three different compactive efforts consisting of
55, 25 and 10 blows with a 10-pound hammer dropped 18 inches on
each of five layers as explained in Sectién C of Appendix A,

1. Subsurface Conditions

The subsurface conditions along Road "A", between Over-
hulse and Kaiser Road, are generalized by the six subsurface bor-
ings and 19 test pits, the logs of which are presented in Appen-

dix A, Figs. A-83 through A-91 and A-110 through A-114, respec-
tively, and on the five roadway cross sections in Figs. 24 through
28. Since the borings and test pits -are spaced wide apart and since,
generally, the stratigraphy and soils eﬂcountered in the upper 10

to 15 feet along this section of Road "A" are highly erratic, a

soil profile was not developed. The soils, below the top soil
‘mantle, are predominantly fine grained, consisting of fine sand,

silt and clay. V

The top soil mantle generally consists of soft, dark brown,
organic SILT or forest duff with the’excéption of the flat open area
between approximate stations 75 to 88, where the top soil is black
and highly organic. The forest duff and highly organic silt gen-
erally varies from 0.5 to 1.8 feet in thickness., However, local
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pockets of soft, brown to reddish brown, organic silt was en- |
countered to depths up to 2.5 feet. The maximum thickness of 2.5

feet was encountered in TP-41.

’ Generally, between approximate stationing 55 to 75 and
88 to 99, below the top soil mantle to a depth of 10 to 15 feet
‘below the present ground surface, erratic layers and lenses of
silty fine sand to silty clay were encountered with some local
pockets of sand and graVel. The silty fine sand was generally
loose to medium dense. The clay and silt were soft to stiff.
The natural water content of these soils was wet of optimum at

the time of our field exploration.

In the open flat area between approximate stationing 75
to 88, the subsurface soil conditions were less erratic and can

be generalized into the following soil layers.

(1) Soft, dark brown, highly organic silt (fop soil)
. ranging from 1.0 to 1.5 feet in thickness

(2) Stiff, light gray, silty clay to a depth of 4.0
to 8.0 feet below the present ground surface

(3) Medium dense, gray, silty to clean, fine sand,
ranging from about 2 to 4 feet in thickness and
generally extending to a depth of 6.5 to 8.5 feet

: below the present ground surface

(4) Stiff, blue gray; slightly plastic silt, generally
below a depth of 7.0 to 8.5 feet and extending
throughoﬁt the depth of the test pits and borings.

The natural water éontént of these soils was also wet of

optimum at the time of our field exploration.

The groundwater levels measured in tﬁe borings and test
pits at the time of our field explorations were below the proposed
alignment of both roadways with the exception of the water level
recorded in test pit TP-32 which was 1.0 feet above grade., The .

- measured water levels ranged from about 1.0 to 5.0 feet above the

proposed open channel from approximate stationing 55 to 75 and
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from about 3.5 to 7.0 feet from stationing 90 to 29. In addition,
several local areas along the alignments contain pondea water as |
noted on the roadway profiles, Figs. 24 to 28. The largest of

" these areas is the flat open field betweenAapproximate statién»
ing 75 to 88. |

2. Construction Recommendations

The near surface soils along the route of Road "A", at
‘the time of our test piﬁ exploration on February 26, 1970, were
' very wet and soft creating'a nearly non-trafficable condition. In
‘addition, ponded water eéisted in several locations along the pro-
posed alignment indicating poor drainage conditions. Further, the
subsurface exploration and laboratory test results indicate that
the underlying soils, which are generally fine-grained, were well
above their optimum water content at the time of our field explora-
tions. Thus, the on-site soils would be difficult to work and will
reguire drying. Based on theée conditions, we recommend that con-
struction of Road "A" be accomplished only during dry weather, pre-
ferably during the summer months of June to mid-October, in order
to improve equipment mobility and to properly place structural fill.
We also recommend that areas ¢ontaining ponded water be drained by
local ditching as soon as practical in order to dry the area as

much as possible before construction commences.

 Stripping and Subgrade Preparation. In order to prepare
a suitable surface on which to construct the pavement and place
structural fill, stripping of the upper loose and organic material

is necessary. Removal of all forest duff, organic top soil, soft
and/or contaminated material, such as that mixed with ofganics

during clearing operations, is recommended. In local areas con-
taining deep tree roots and other organics, this depth may be as

much as 3 feet or more below the éxiéting'ground surface.

The subgrade materials below strippéd surfaces and in cut
areas should be prepared in such a manner to provide a firm non-
yielding working surface upon which to place the asphalt pavement
section. Two possible methods to provide such a working surface
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are (1) improve the‘subgfade soils by prerélling or (2) place a
layer of select granular £ill materfal over.the subgrade soils

following stripping operations.

1.) Improved Subgrade. To improve the in situ soils in

_order to provide a firm, unyielding subgrade to place the asphal~-
tic pavement section, the stripped surface should be prerolled
with a heavy rubber-tired roller or other suitable compaction
equipménf and the top 6 inches compacted to 95 percent of modi-
fied AASHO maximum dry density fAASHO T-180). Because of the wet
conditions at the site and the high natural water content of the
soils at the time of our field exploration, it is our opinion, that
the in situ soils would be wet of optimum at the time of construc-
tion, even during the summer months. Thus, in our opinion, the
gsilty and clayey in situ soils should be scarified and allowed to
dry to optimum water content prior to prerolliﬁg. Because of .the
anticipated shaded conditions along most of the road alignment

due to the surrounding trees, it is difficult to predict the
amount of time it may take to dry the soils to their optimum water
content. This drying period may be a week or even more under the
most favorable weather conditions. During this period the loosened
soils should be re-scarified periodically to accelerate drying.

As an alternative to the natural dr?ing process, it may be'possiblég
to accelerate the drying by applying chemical agents such as lime ‘
to the west soils. If such chemicals are used to speed the drying
time, we recommend that a test section be eStablishéd first to

determine the feasibility of such methods.

During compaction of the dried scarified solls, water
may be "pumped” up from the underlying wet soils. If this condition |
occurs, the materials may become soft and spongy during prerolling
and drying would again be necessary. Theiefére, it is recommended
that a test section be established at an early stage to determine
the most feasible method and equipment to accomplish the work.
Vibratory rollers should not, in our opinion, be used to compact

the fine-grained site materials.
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2.) Select Granular Subgrade. An alternate to prerolling
the in situ soils is to place a layer of select granular f£ill mate-
rial over the stripped or cut surface. We recommend that this iayer
be placed inAthree‘iifts of 12, 6 and 6 inches for a total thick-
ness of 24 inches. We also recommeﬁd that excavation for stripping
and in cut areas be accomplished in such-a manner that the under-
‘lying in situ soils will be as undisturbed as possible. The exca-
vated surface should then be allowed to dry. The select grénularl~
material should contain less than 5 percent fines (materials finer
than the No. 200 mesh sieve) by weight, based on l-inch minus '
fraction of the material. The fines should be non-plastic and the
maximum gravel size should not exceed 3 inches. Compaction should
be accomplished in such a manner that the underlying materials
would not be disturbed and softeﬁed. Thus, it is recommendedthat‘thé
“best ' compaction procedure be established in the fiéld. In our A
opinion, the first 12-inch layer should receive four coverages
of the treads of a small dozer, rubber-tired roller or other suit-
able equipment. - The subsequent two 6~inch layers should be com-
pacted to 90 and 95 percent of the modified AASHO maximum dry

density, respectively.

‘Structural Fill. Generally, materials containing more

than 5 percent fines cannot be compacted to-a non-yielding surface
and achieve a density equal to the recommended compaCtion when the
‘water content is greater than the optimum. ‘Thus, wet soils would
require drying. The time required for drying is greater for mate-
rials with greater amount of fines. Where fines are plastic, even
" the material with less than 5 percent fines could become spongy
and difficult to achieve the recommended density. . Thus, on-site
materials which could be used as structural fill for the embank-
ment section are placed into three categories based on the amount

of fines present, as follows:

(1) select granular materials containing less than

5 percent fines,
(2) moisture sensitive materials containing from 5

to 12 percent fines and
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(3) highly moisture sensitive materials containing
from 12 to 50 percent fines.

Materlals contalnlng greater than 50 percent fines such
as silts and clays and organic soils should be wasted and not
used as structural fill. The on-site materials generally con-
taining éreatér than 5 percent fines are considered moisture sen-
sitive. -The select granular materials that are present at the site
~are contained in local pockets and selective excavation of these
materlals would be difficult to achieve, in our opinion. The
moisture sensitive materials may be used as structural fill pro-
vided their water content‘ls at optimum at the time of placement.
In our opinion, these soils wiil be above optimum water content
when excavated, evern during the dry summer months, and thus drying
would beArequited., Drying can best be aécomplished by spreading the
materials in thin 1ifts and reworkingvthem periodically by discing.
Time requirements and economics may prove drying of on-site mate-
rials impractical. If such is the case, imported borrow material
should be used. If imported material is necessary, we recommend
that an investigation of available borrow sources be made to deter-—

mine the quallty and quantity of such sources.

, Embankments should be placed in maximum 8-inch thick,
loose lifts and compacted to 90 percent of modified AASHO (T-180)
maximum dry deﬁsity. The top 6-inches shbﬁld be compacted to 95
 percent. The top 12-inches of the embankment section should
consist of select granular material on which the asphalt treated
base could be placed. An experienced soils engineer or technician
 should be present during construction to monitor the fill placement
and periodically take field density tests on the compacted f£fill to

assure- that it has been properly placed.

Pavement Design. Pavement design for the two roadways

" will be dependent upon the bearing value of the subgrade materials.
If the,imprdved subgrade is constructed by prerolling'the top 6
inches of in situ soils to a dry density of 95 percent of the
modified AASHO maximum density, we recommend that a CBR value of
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'5 be used for pavement design. This value is selected from
laboratory CBR test results CFig;“Avl35) assuming the subgrade.
would be prepared to meet fhe preceeding compaction recommenda-
tions on in situ and £ill materials. That is, the recommended

CBR value corresponds to the value when the material is éompacted -
at optimum water content to a dry‘density equal to 95 percent of

the maximum as shown on Fig. A-135.

If the 24—inch select granulai layer is placed and com-
Pacted:as previously fecommended, the'pavement section should'bé'
designed on the basis of an in situ CBR value of the soils directly
below the granular layer. We recommend that a CBR value of 2 be

used for this design.

Presented below for comparison, are two typical pavement

Sectiohs using the two recommended subgrades and CBR values.

Improved Subgfade | éeleét«Granular Subgrade
Thick- |  Thick- |
ness Material : ness Material
3 ‘asphaltic concrete 3" asphaltic concrete
3" 'asphélt treated base 4" asphalt tréatea base
3" S/é“ minué crushed

rock or gravel

6" ~1-1/4" minus crushed 24" °  select granular sub-
- surfac¢ing base coarse -~ grade o
(Section 23, APWA) '

The pavement design for these two typical sections are
based on design criteria from the' Asphalt Institute manual series
No. 1 (MS-1) "Thickness Design", using a traffic index number of
500. ‘

The asphalt treated base may be placed on top of the 24-
inch select granular base. The 3-inch layer of 5/8 inch minus

crushed rock or gravel should be compacted with at least six
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completeAcoveraqes of a vibrating plate comyactor or a l0-ton
steel wheel roller. In addition, the crushed rock should be
moist when compacted to prevent the fines from shifting to the.

bottom of the layer.

.Drainage Provisions. The large open channel north of
réadway "AN" will provide drainage of the surface waters and inter-
cept the flow of near surface groundwater north of that roadway.
iﬁ addition, it is our understanding that longitudinal subdrains
are to be provided beneath the south shoulder of'roadway "AN" and
the north and south shoulders of roadway "AS", and transverse sub-

drains are to be provided at transition zones between cut and f£ill

areas where groundwater seepage is encountered.

We recommend that longitudinal subdrains be installed along
“the roadway cut of -shallow fill sections. The subdrains should
be located a minimum depth of 3.5 feet below the asphalt treated
base, in order to provide an adequate‘drakdown beneath the pave-
ment section. The exact location of the subdrains, in particular
the transverse subdrains, should be aetermined in the field after
the excavations have been completed. In addition, it ié,desirable
to design subsurface drains with liberal water-removing capacities
to allow for adverse conditions that may not have been discovered
during the subsurface investigation or be encountered during con-
struction. The subdrains could consist of perforated or open-joint
pipe. The perforations should be placed up aﬁd the lower half of
the open joints should be sealed with cement mortar. A 6-inch layer
of 1/4-inch to 3/4-inqh washed gravel should be placed over the
perforations or open joints. The trench should be backfilled with
é clean granular material conforminq‘wifh "Gravel Backfill for |
Drains". Section 9-03.12(4) of the State of Washington, Standard
Specifications for Road and Bridge Construction, 1969. The gra-
vel backfill should be connected hydraulically to the 3-inch layer
of 5/8-~inch minus crushed rock in order to provide drainage be-

neath the asphalt treated base.

It is our Understanding that open ditches are not planned -
along the roadways in the cut sections. Therefore, it is recom-
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mended that paved shoulders and gutters be used’ to collect storm
water into a systeﬁ‘of catch,basiné-and tight drains. Alterna-
tively, the subdrains could be designed not only to collect the
groundwater buﬁ‘alsq the stormwater collected in the catch basins.
If subdrains are used for stormwater drainage they should be de-
 signed tchlOW'half full at peak runoff to prevent<recharging of
the surrounding soils and plugging of perforations or open joints
Qith,fine grained soils and debris carried by the stormwater. Sur-
face water should not be allowed to enter the suhdfainage system
by means other thaﬁ direct connection fr6m~catch.basins. Surface
water,pffen contains soil particles in suspension;'whiéh tend to
deposit as the water percolates through the granular material of
the subdrain,,caﬁsing it to "silt up”. V

Because of the wet conditions which are expected to be
encountered during construction operations, we recommend that the
a iongitudinal subdrains and the open channél be constructed prior
to making thé final excavation of the deeper cut areas;v The in-
place drains and open channel will provide drainage of the more
permeable in situ soils and serve to intercept additional seepage
that may flow into the excavations, thus impro&ing equipment mo~-

‘bility during construction.

Trénchiﬁg in soils such as those encountered in the field
expiorations along the alignment could be accomplished by oéen cut
methods providé& the sides are sloped back sufficiently to esta-
blish stability and protect workmen. We recommend that sloping
be made the responsibility of the contractor wﬁo is continuously
present at the job site to observe the nature and occurrence of
éubéurface conditions encountered, including groundwater. Re-
gardless of’the construction methods used, all trenching shoulé
be accomplished in compliance with the applicable provisions of
~ the "Safety Standards for Construction Work", State of Washing-
ton, Department of Labor and Industries, Division of Safety. |

All trenching and the excavation of the open channel
should be carried out during the dry season. We recommend that
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excavation of the subdrain trenches and the open channel commence
from.fhe low end of the inveit and progress.uphill. This would
enable the iﬁ—placeAliné or channel to drain the trench excava-
tion. 1In addition, local sumps may be required to control seep-
age oxr runoffAhot carried away by the in place line. Drainage

as suchAshould be provided in order to prevent thé bottom of the

excavation from becoming soft and spongy.

In our opinion the design slopes of 1V on 2H and 1V on
3H for the open drainage Channel would remain stable above the
groundwater level. However, where seepage or water inflow is
present undermining of the slopes may occur and thus requiring
flatter side slopes. Alternatively, a minimum 12-inch thick blan-
ket of free draininé clean sand and gravel could be placed on the
sides and bottom of the channel from about 18 inches above the

water inflow level to serve as a filter and prevent undermining
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APPENDIX

FIELD EXPLORATIONS
 AND

LABORATORY TEST RESULTS

A, INTRODUCTION

This appendix contdins a description of, and the results
obtained from the field explorations and the laboratory tests

which were performed for this comprehensive foundation investi-

- gation at The Evergreen State College, Olympia, Washington. In-

cluded in this Appendix are the lpés of -borings and test pits
as well as the laboratory test results obtained from the present
investigation, together with those obtained in all previous in-

vestigations at the site.

B. FIELD EXPLORATIONS

The field explorations conducted at the site consisted of
borings, test pits, hand probes, and groundwater measurements.
The combined infbrmation obtained from these explorations provides
an overall picture'of the subsurface conditions at the site. A
description of the methods used to accomplish and tc interpret

these explorations are contained in the following paragraphs.

Borings. A total of 117 borings were made at.The Evergreen
State College campus between early November, 1968, and mid-Decem~
ber, 1969. The locations of all of these borings are shown on
Fig. A-1, Comprehensive Subsurface Exploration, and on Plate 1,
which is the same drawing, but at a larger_scale. This plate
is contained in a pocket inside of the back cover of this report.
The locations of these borings, by coordinates, are given
in Table A~1 at the end of this text. The basis of the

“horizontal coordinate system at the campus was established

SHAMNNON anD WILSON
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by Quinton-Budlong, Inc. as the centerline intersection of

Overhulse and Driftwood Roads, having a coordinate of N 15,000
- and E 10,000; and the nofth-south section line along Overhulse
Road having a campus bearing of due north. A conserutive num-
bering system for identifying the borings made at the site was

'adopted early in the investigation of the campus.

Borings B-1l through B-42 were made in conjunction with
previous studies at the site. The subsurface explorations in
the main building area for the present investigation consisted
 of 55 additional borings numbered B-43 through B-97, and com-
prising 2,614.5 lineal feet of drilling. These borings were
" laid out in a grid system in order to provide maximum coverage
of the main building area with fewer borings than would be re-
. quired if the site was ekplored on a building-by-building basis.
The locations of the borings withih the main building area and
the grid system are shown in Fig. 2 of the basic report. Twenty-
four borings, numbered B-98 through B-117, and comprising 451
lineal feet, were made for the roads and ancillary structures.
The locations of theseiborings are shown on both Fig. A~-1, and
Plate 1. The logs of the borings are given in Figs. A-2 through
A~102. "

The drilling of the borings in the main building area and
| those for the water storage and pumping facilities were sub-
contracted to Soil Sampling Service of Puyallup, Washington,
and their work was continuously monitored by an experienced

engineer or geologist from our firm.

A truck-mounted drilling rig with a 3-3/8 inch I.D. hollow-
stem, continuoué—flight auger was used to advancé these borings,
which ranged in depth from 37.5 feet to 67.5 feet. ‘The average
depth of the borings was on the order of 48 feet. Disturbed
2-inch 0.D. split-spoon samples, and relatively undisturbed
3-inch 0.D. thin-wall steel tube samples of the subsoils were

obtained from the undisturked soils beneath the lower end of
A-2
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the advancing auger. Standard Penetration Tests were performed
in conjunction with the split-spoon sampling. This test con-
‘sists of driving the standard split-spoon sampler into the soil
with a 140-pound hammer falling 30 inches. The number of blows
- required to produce 1 foot of penetration is defined as the
Standard Penetration Resistance, N, and provides a measure of the
compactness or relative density of granular soils, or the con-
sistency of cohesive soils. The Standard Penetration values
{blows pér foot) are plotted on the boring>logs. In several
sampling attempts, 50 blows of the hammer produced a penetration
of 6 inches or less. When such difficult sampling was encountered,
the driving was stopped at 50 blows and the resulting penetration
was recorded. The relatively undisturbed samples of the softer,
fine grained soils were obtained by pushing the 3-inch 0.D. steel
tubes into the undisturbed soil beneath the auger with the hy-
draulic system of the drill rig. ‘

- The sampling interval during the first half of the boring
érogram was 2.5 feet in the upper 25 feet and 5 feet at depths
below 25 feet. During the latter portion of the boring program,
in cases where the Standard Peﬁetration values of the materials
above 20 feet was greater than 50 blows per foot, the depth of
sampling at an interval of 2.5 feet was decreased fiom 25 feet
- to. 20 feet. There are, of course, exceptions to this general

rule due to variations in subsurface conditions.

The borings for Road "A" between Overhulse and Kaiser Roads
were accomplished by a drilling crew from the office of Shannon
& Wilson, Inc., using portable drilling equipment, as timber
clearing to permit access for the truck-mounted equipment had
not been completed. These borings were advanced with a 3-inch
diameter, power-operated auger, andAsplit4sp0én éamples were .
obtained at 2.5 foot intefvals3in conjunction with the Standard
Penetration Test. The borings advanced with the portable drill-
ing equipment ranged in depth from 12.5 feet to 18 feet, and
averaged approximately 16 feet in‘depth.

A-3
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All split-spoén samples were visually classified in the field
by our inspector. The splithpoon samples were sealed in air-
tight jars and the ends of the tube sémples were sealed with wax.
All samples were returned to our laboratory for further classifi-

cation and testing.

Groundwater Measurements. To determine the position of the
groundwater surface, observation wells were installed in 42 of
the 75 borings made during this comprehensive investigation. Of
the 42 observation wells,; 33 were installed in the main building
area; the remaining nine were installed in borings made for the
roads andvancillary‘facilities, Each obsérvation well consisted
of a sbecial tip which was connected to a length of 1/2~inch dia-
meter plastic riser pipe. In 33 of the observation wells, the
tip consisted of a Norton porous stone 1.5 inches in diameter and
§ inches long; in the remaining 9 observation wellé, a "hydro-
tip" which consists of an 18-inch long section of 1-1/2 inch I.D.
polyvinylchloride pipe with slotted openings 0.01 of an inch in

width was used.

Each tip was seated in several feet of free draining sand
and gravel which permits free access of groundwater to the well.
In 12 of the observation wells in the main building area, seals
of impervious auger cuttings or bentonite were placed within the
impervious soils of the glaciolacustrine unit so that the obser-
vation well would read the groundwater level below this seal. In
the remaining obsérvation wells, seals of impervious material were
placed near the top of each boring to prevent surface water from

entering the well.

The depth to groundwater is measured by lowering an electri-
cally activated probe down the plastic riser pipe of the obser-
vation well or piezometer. When the probe contacts the water,
an electrical circuit is completed which activates an indicator
needle or light at the ground surface. The water levels measured
in the observation wells and/or piezometers are shown on the logs
of the borings. Water levels observed during the drilling and

A-4
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sampling operations are shown dn}the logs of the borings in which

groundwater observation wells or piezometers were not installed.

Test Pits. A total'qf 19 test pits were excavated in park-

ing areas "B" and "C" which are located adjacent to Road "B" and
a total of 18 test pits were excavated for the section of Road
"A" located between Overhulse and Kaiser Roads. These test pits
were made so that the subgrade materials could bhe visually ex-
‘amined and so that bag samples could be obtained for laboratory
testing. The locations of these test pits, which are numbered
TP~7 through TP-25A in parking areas "B" and "C" and TP-25
throughTP-43 along Road A are shown on Fig. A-1, Comprehensive
Subsurface Exploration Plan, and also on Fig. 19 of the basic
text. Test pit logs are presented in Figs. A-103 through A-114.

The excavation of the test pits in parking areas "B" and
*C" was subcontracted to W.E.,Mclnnis, Excavating Contractor,
of Olympia, Washington. These test pits were excavated to
depths ranging from 9 to 12 feet with a backhoe mounted on a
rubber tired tractdr. The excavation of the test pits along
Road "A: was accomplished by a track-mounted backhoe provided
by J. D, Dutton Inc., contractor, Olympia, Washington. The depth
of these test pits ranged froﬁtS to 11 feet. These test pits
were sampled and logged by an expefienced inspector from our
firm who continuously monitored the excavation and backfilling of
the test pits. Bag samples of the materials éncountered in the
test pits were obtained and returned to our laboratory for further

classification and testing.

Hand Probes. A potential fill area, located adjacent to

Overhulse Road, was explored and probed to determine the approxi-
mate depth of soft materials that are visibly apparent at the
ground surface. Probing was accémpiished with a 15~footAlong 1-
inch I.D. jointed steel rod containing a hard steel sampling shoe
at the end. The probe was pushed intoc the soft soil by hand un-
til a significant change in soil density occurred. The results
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of the 46 hand probes, conducted in the area, including a plan
of the area explored,are shown in Fig. A-115. 1In the boggy area
east of Overhulse Road, the depth of soft material was found to

exceed 15 feet, the length of the probe rod.

C. LABORATORY TESTS

Because of the nature of the materials encountered in the
borings, a large part of the physical testing of the soil was
accomplished in conjunction with the field sampling operation,
via the Standard Penetration Test. For this investigation the
laboratory testing consisted largely of tests performed on repre-
sentative samples to determine the index properties and aid in
'classifying the materials. These tests included natural water
- content determinations, Atterberg limit tests, and grain-size
analysis., California Bearing Ratio (CBR) tests were also per-
formed to determine the suitability of soils for compacted fills
and for subgrade materials in the roads ahd parking areas. The
results of these tests, with the exception of the grain size

analyses, and CBR tests are summarized on the boring logs.

Natural Water Content. The natural water content is defined

as the weight of water in a soil expressed as a percentage of the
dry soil weight. Natural water contents of the subsurface mater-
ials were determined for selected soil samples obtained from the

borings. The oven téﬁperatures for drying of the samples was

approximately 105°C.

Grain Size Analyses. The guantitative determination of the

distribution of particle sizes in selected soil samples was per-
formed in accordance with the Standard Method for Grain Size
Analysis of Soils, ASTM Designation: D 422-63. The distribution
of particle sizes retained on the No. 200 sieve (greater than
0.074 mm) was determined by sieving, while the distribution of
particle sizes passing the No. 200 sieve was determined by a

sedimentation process, in which a hydrometer was used to secure
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the necessary data. The results of the graip size analyses per-
formed for this investigation as well as previous investigations
at the site are contained in the Appendix Figs. A-116 through
A-130. These grain size curves are presented in generally con-

secutive order by boring number.

Atterberg Limit Tests. Standard Atterberg Limit Tests were

performed on représentative samples of soil in accordance with
ASTM Designation: D423-61T and ASTM Designation: D424-59. The
liguid limit was determined using the "one-point method" in accor-

dance with the following formula developed by the Corps of Engi-

1
neers.
. .. 0.121
— N
W = W (25
where:
w_ = the water content of the soil which closes

in N blows in the standard liquid limit

aevice
In all cases, two separate water content determinations were made
at identical blow counts. The plastic limit was also determined
as the average water content of two separate test threads. The
results of all of the Atterberg limit tests performed on samples
obtained from the site are summarized on the Plasticity Charts,
. Figs. A-131 and A-132. '

California Bearing Ratio (CBR) Tests. In order to deter-

mine the suitability of soils for compacted fills and for sub-
grade materials, compaction tests and California Bearing Ratio
determinations were performed on the samples obtained from the
test pits in the roads and parking areas, in addition to the

classification tests listed above. The results of the compac-

tion tests are presented in the form of moisture versus density

l"Simplification of Liquid Limit Tests", WES Technical Memorandum

No. 3-286,Report No. 1,Waterways Experiment Station, Vicksburg,
Miss., June, 1949,
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curves and the results of the California Bearing Ratio determina-

tions are presented in Figs. A-133 through A-135,

The California Bearing Ratio (CBR) fest, used to obtain the
' results‘presented in this-report, is a penetration test wherein
a standardized pistdn, with an end-area of 3 square inches is
used to penetrate the soil at a standard rate of 0.05 inch per
minute. The unit load at each 0.l-inch penetration, up to 0.5
inch, was recorded; and the CBR was computed as the ratio of an
arbitrarily selecéed unit load to that of a standard. The stan-
dard values obtained by testing a high-quality crushed-stone

material are as follows:
0.1 inch penetration 1000 psi
0.2 inch penetration 1500 psi

- The soil specimens were compacted in a cylindrical mold 6
inches in diaméter, and about 7 inches high. Material passing
'fhe 3/4~-inch sieve was mixed with varying amounts of water, and
compacted in the mold with the desired compactive effort to a
height of 4.58 inches. The modified compactive hammer, with a
height of fall of 18 inches and weighing 10 pounds, was used.

The soil was compacted in five equal layers with blows of 55, 25,
or 10 per layer, depending upon the compactive effort desired.
Each sample was soaked for a period of up to 4 days after compact-
ing, depending upon the amount of swelling that occurred. A sur-
charge weight of 10 pounds was placed on the samples during the

soaking period.

The samples were next removed from the soaking tank and
allowed to drain for a period of 15 minutes and then the penetra-
tion test was performed. A surcharge weight equal to that used
for the soaking period was used during the penetratién tests.

For each test, the piston was firmly séated and all dials were
set at zero. The load was then applied at the uniform rate of
0.05 inch per minute, and readings were taken every 0.1 inch
penetration. The stress-strain curve obtained from each penetra-
tion test was plotted. If the load-penetration curve was concave
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upward for low readings, due to an inexact piston seating, the
curve was corrected by moving it to the left so that it would
pass through the origin. From these curves, corrected if neces-
sary, the values at 0.1 inch and 0.2 inch penetration were com-
pared with the standards. 'These values weré then used to plot

the curves shown in the text.
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TABLE A-1

BORING LOCATIONS

BY
COORDINATES

Boring Coordinates Boring Coordinates Boring Coordinates
No North East No. North Fast No. North Fast
B-1 13,250 7,250 B-41 | 13,040 8,725 B-81 114,212 9,095
B-2 13,300 7,150 B-42 | 13,430 8,575 B-82 113,770 9,535
B-3 13,050 7,450 B-43 | 13,526 7,680 B-83 |13,955 9,445
B-4 13,190 7,450 B-44 | 13,355 7,765 B-84 |14,130 9,362
B-5 13,095 7,250 B-45 | 13,175 7,855 B-85 13,628 9,250
B-6 13,150 7,350 B-46 | 13,420 7,895 B-86 {13,685 9,350
B~7 14,550 8,360 B-47 | 13,306 8,115 B-87 |13,740 9,026
B-8 13,250 8,400 B-48 | 13,485 8,025 B-88 | 13,820 9,154
B-9 14,850 7,170 B-49 | 13,585 8,227 B-89 113,860 9,274
B-10 | 13,750 6,320 B-50 | 13,755 8,145 B-90 | 14,056 9,180
B-11 | 13,470 9,440 B-51 | 13,595 7,815 B-91 | 13,830 8,320
B-12 | 11,940 9,050 B-52 { 13,395 8,320 B-92 | 13,650 8,400
B-13 | 14,360 9,110 B-53 | 13,955 8,550 B-93 | 13,853 8,780
B-14 | 14,300 7,480 B-54 | 13,785 8,635 B-94 | 13,655 8,853
B-15 | 14,440 6,800 B~55 | 14,025 8,694 B-95 | 14,023 9,590
B-16 | 12,600 7,550 B-56 | 13,950 8,930 B-96 | 13,840 9,680
B-17 | 14,120 8,280 B-57 | 14,220 8,79¢€ B-97 | 14,650 8,883
B-18 | 13,250 7,850 B-58 | 14,110 8,852 B-98 | 12,740 10,175
B-19 | 14,300 7,800 B-59 | 14,180 8,617 B-99 | 12,705 10,625
B~20 | 13,800 7,880 B-60 | 13,595 8,725 B-100{ 12,700 11,070
B-21 | 13,750 7,300 B-61 | 14,135 9,350 B-1011] 12,620 11,570
B-22 | 13,800 8,800 B-62 | 14,175 8,995 B-102 112,620 12,095
B-23 | 13,870 9,200 B-63 | 13,985 9,082 B-103| 12,875 12,500
B-24 | 14,450 9,900 B-64 | 13,810 7,865 B-104 | 13,230 12,850
B-25 { 10,820 9,050 B-65 | 13,925 7,805 - B-1051] 13,495 13,220
B-26 | 14,128 8,013 B-66 | 14,870 9,010 B-1061{ 13,585 13,865
B-27 | 14,167 8,093 B-67 | 14,740 9,065 B-107 | 14,060 10,200
B-28 | 13,996 8,051 B-68 | 14,590 9,140 B-108| 12,448 9,742
B-29 | 14,067 8,142 B-69 | 14,470 9,200 B-109 | 12,446 9,822
B-30 | 13,918 8,076 B-70 | 14,300 9,280 B-1101 12,445 9,900
B-31 | 13,985 8,182 B-71 | 14,936 9,127 B-1111 12,535 10,067
B-32 | 14,126 8,238 B-72.1 14,805 9,195 B-112 | 12,590 10,030
B-33 | 14,171 8,329 B-73 | 14,653 9,270 B-1131| 12,710 10,060
B~34 | 14,545 8,253 B-74'| 14,536 9,328 B-114| 12,590 10,075
B~35 | 14,089 8,369 B-75 ] 14,895 9,390 B~1151 13,400 10,010
B-36 | 12,770 9,980 B-76.| 14,750 9,465 B-116 | 13,000 10,010
B-37 | 12,750 9,700 B-77'| 14,634 9,525 B-117} 13,900 10,010
R-38 | 12,660 9,410 B-78 | 14,329 8,915 ,
B-39 | 12,500 9,190 B-79 { 14,490 8,965
B-40 | 12,720 8,970 . B-80 | 14,382 9,020

1
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© DEPTH IN FEET

DEFTH IN FEET

B-1
O Tgdse to medium dense, N
brown, siity SAND with gra-
15 vel and roots
Dense to very dense, brown,
slightly silty SAND with
avel
gr V, 40
40
50
{0
Very dense, brown and 85
gray, slightly silty, fine
to medium SAND -
70 N.R.
65
16.5
B-2 \
o sy SARD S
rOwWn, si wi
b M\grave! and roots /
Dense to very dense, brown,
slightly silty SAND with
gravel
35
60/5"
Refusal at 10 ayal
e 50/ MR..

B8-3

0 — N
Medium stiff, tan, slightly.
5 clayey SILT
| Dense, brown, silty SAND
with gravel
VAN
= 27
5] - -
' Medium dense fo dense,
— dark gray, silty SAND
5 .
T I8
=
T
}.._
a
ud
o 40
(5 .
Very stiff, dark gray,
clayey SILT 18 N.R.
t7 Hard, dark gray, sandy |ag
8 SILT

NOTES

N = number of blows required to
produce a peneiration of &
or as noted; these values are
approximafely equivalent to
the Standard Penetration
Resistance.

- Water fable

N.R. No Recovery

THE EVERGREEN STATE COLLEGE
OLYMPIA, WASH INGTON
LOGS OF BORINGS 1,2 &3
NOVEMBER 19, 1968 W-1509-1

SHANNON & WILSON
SOIL MECHANICS & FOUNDATION ENGINEERS
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DEPTH IN FEET

1.5

(3]

B-4

Medium stiff; tan, c(uyey
SILT

Hard, tan to gray, slightly
cloyey SILT

Hard, dark gray, stightly
clayey SILT

50/5"

50/5

50/6"

B-5

Loose to medium dense,
brown, silty SAND with gra-
vel, rom‘s and orgonic
material

Medium dense, brown,
sandy SILT with trace of
gravel

Very dense, gray,slightly
silty SAND with gravel

25

50/5"

B-&

Medium dense, brown, siliy
SAND with grove! (roots
and organic material near
surface)

Dense, brown, silty fine
SAND ond sandy SiLT

37

DEPTH IN FEET

Dense, brown, stightly
sitty, fine SAND

37

Very dense, tan, silty,

fine to medium SAND "
50/5

165

NOTES

N = number of blows required tg
produce a penetration of 6"
or as noted; these vaglues are
approximafeiy equivalent to
the Standard Penetration
Resistance.

_\/__ Viater table

1}

THE EVERGREEN STATE COLLEGE

OLYMPIA,WASHINGTON
LOGS CF BORINGS 4,586
NOVEMSER 19, 1568 W-1509-1
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SH m fine to coarse SAHD with layers of hard, [ . N,
\" \clayey silt to B¢ - RS
, . >3 S
ur | Hard, dark gray, clayey SILT, dry in place, 10T N S
with a few seams of dry, silty sand ‘ ;— .........
| I 30—
a0 BTG
Boring completed 3/3/689 SRS
I I ——
. o o 0
LEGEND o % Woter content
I 2.0"00. gplit spoon aample imparvious scal THE EVERGREEN STATE COLLEGE
I]; 30" 0.D. thin-wall sampie LY Wlofer lavel n OLYMPIA, WASHINGTON
P Sample not recovered 3 Piezomater tip . - . N
A‘H‘orberg limifa: o4 Samplor pugh@(i Em@@ @E:‘ BURZN@ E-“J@m ﬁ - E E
b=Cr—fea-L lquid limit USC Unifiod Solil APRIL 1, 1969 W~ 1509 -2

F16. A8



LEGEND
I 2.0"00. split spoon comple 2%
CIT 3.0" 0.0 thin-wallsamsls
2+ Sample not rocoverad :
Attarborg timites #
P f—dee L lauid Himit use
R, e fature | wator sontent

Plastic limit

Imporvieus =36l
Vatar isvol

Piezomater tp
Samypler punshed

Unificd Solt
Claesltleution

GLYMO
LOG OF I
APRIL |, 1969

SHANNON
& FOUNDATION EMGINTERS

L0l MECHAMNICS

o 9% Waler contant

THE EVERGREEN STATE COLLEGE

, WASHINGTOM
DRIHG KO

L B-

12

W-1509~-

o WILSOR

- YT @ b STAKDARD
SOIL DESCHIPT ION & woloe 2| PEMETRATION RESISTANCE
o i % 2 |5 T (4016 valghy, 20"drop)
8 ‘ b Zigs o A& Blows par foot
Surfass Elovationt & w97 Bi0 50 100
w | Jery scff, “fan o brewn, sTightly fine saady, i1l j4 Ok
M"M__J_cl'zycy SILT with rools and dzcomposed wood 10 1 X O D
B gt ST, fan, Glavey SiLT e el SR P
1 st LDOSu brown,very fmesi%’{js;\«m "“tefbﬁeﬂng‘p_}‘é 3L 7 \; Sl
. = S N
, Lneslt , e
yo | Medium stiff, tan, clayey SILT with partings 4L g 10 AN
of fine sand 5llp] |~ I.’\.‘\iji'.i SR
13.0 g7 N I
ko T T
> . 4\%\.“ .........
o ' I = e R
sw i Hedium dense to very ﬂense brewn to gray, 8T ) R 114 K Iy
op | stightly sitty, fipe to coarse SARD with e I I
subrounded gravel to 1 inch (waterbearing) 5L S 50/6" 4
10200 S A SO/B et &
: : : EB.ﬁ
o Yery dense, gray, very silty , sandy GRAYVEL 30 e
: ' g ML RN T 7 pa
sW 1 Yery dense, gray, clean, fine to medium SAND | . ] [
' 3.6 R B (80715
Boring Completed 3/3/89 L .‘f'.'.iﬁill
ol
. o

Fle. A-C



e, %- : . - smm ;D i
o x é; 55';& E (lﬁ"O b \a!gu?, =0’ d*ag::
] k- i_; O« ¥ & Blows per fogt
Surface E—:tm?zan. 8 o (97 Elo 50 100
o Eﬂ(pst Duffwfs rg.S !__I_ A o /;‘ ..............
o Loose to "1euun dense, rusty hrown to tan, 2T s o
" /Nslightly silty, gravelly, fine to coarse skun/ 3.5 1. - :
<JiL mStiff, tan, clayey SILT , 8.9 2Imp
- | L 4]
fense-to v'ery dense, tan to gray, sifty to T
i | very silty, siightly gravelly, fine to 5
wedium SAND (waterbearing beiow 12,5 feet) 6T
7L
, 18.0
Hard, tan to dark gray, siightiy sandy,
L clayey SILT (dry in place) - BI
5P | Very dense, gray to brownm, clean, fine SAUD 23.0 9
— (vaterbearing) , : 25. 4 s T ]
- | Very dense, hrown to dark gray, very silty, <
SH.§ clayey, fine SAMD, becoming coarser and ‘ 0x i
- | less silty below 30 feet '
: » 360 HI O
" Boring Completed 3/4/69
. - i - 3
LEGEND o 9% Vatsr content
jii 2.0::0.0, cplit spoon sampls A4~ S}ﬁzgérviaua zeal THE EVERGREEN STATE COLLEGE
" 3.0 0.0, thin-wollsample V Yiater lavel ) OLYMP!A VASHINGTON
»¢  Sample not recovered E Piszomstor tip . . ,
Aitarberg imite: P Samplar pushad LGG OF 1 (3 gg‘”«? PO B~13
Hﬂf-uqum fimit USC  Unified Soll APRIL |, 1969 ~1509~-2
Matura! watcr eontont Claasification SHANMON & wmcw
\......... Plastic Hmit 01l MECHANICS & FOURDATION ENGINEERS

Fie, A-1O



¥

SOIL DESCRIPTION

usce

SYAMDARD
FERETEATION RESISTANCE
(140 1b. walght, 30"dron)
& Blows per foat

Surfaca Elavation:

\_Farest Dnft 7

NSP/hLoose, tan,

-} Medium dense to very dense, tan to gray,
SW .1 very silty, fine gravelly, fine to coarse
SAHD (waterhearing helew 12 feet)

NS SOIDEPTH, feot |

stightly silly, pravelly SAHD ——

"Dense to very dense, gray, siightly siity,
fine to coarse SAHD with trace of fine
gravel (waterbearing)

3

~Boring Completed 3/4/89

€3 e

12:0

36.4 121

3
ODEPTH,feat

ENEPRE
H - sampLes
G"
¥

o
H
)

PSS

20

5

0T

N

40

LEGERND

I 2.0"0.D.0plit spoon sample 4> Imgcrvious saal

—C——g-2-L lquid limit
Matural wator contont
Piostle Hmit

USC  Unilizd Seoll

Classification

I 3.0" 0.0.thin-walisampla  [¥— Vater level
¢ Sample not recovserad U Piszometer tip
Attorberg limits: P Samp lor puched

o % Vaisr contant

THE EVERGREEN STATE COLLEGE
OLYMPIA, WASHINGTON

LOG OF EORING NC.B—14

APRIL 1, 1969 W - 1509-2

SHANMGON £ WILSON
SOIL MECHANHICS & FOUNDATION EMNGINIEZRS

Fl1G A-ll



A%

Plastle Hmit

3 " al s:@“ma_ﬁ
SOIL DESCRIFTION @ ‘_’j g&i < PEMETRATION f?».Swi'm.,CE
o €= o ;E (f 10 1. walaht, 30" deon)
o b ;& g’;gg " & Blows por foot
= | surface Elevation: W 2 aio 50 100
Farest an 1.0 il 7, Aeeoand 0 SN
.. \__,___ .
SH phVery loose, rusty arow 'Tllghtlv gravelly, 2.5 2-]: .5"3‘ \A RS D
L_Z\si;t,_y fing to searse § Qj 1 / . 1S =
S | Yodium dense, b .nﬂ it{o gray, stity, VeTy fing | ) SI =R
WL { wedium stitl, qra§ 1.; g?‘;ﬂy sandy, clayey Sil.lég'g 4T
Sy Loose to medium dense, {an to gray, very ' o
‘ silty, slightly gravelly, fine to coarse- SARD | 51
. : ?I
S Dense to very-dense, biown to gray, sifty to g
" te sizghtiy silty, fine SAHD R
oL
25.0 0L
| VYery dense, brown to gray, slightly silty,
S I fine gravelly, fine to coarse SAHD I
: wrdyr g 12T LB
Boring Conpleted 3/5/69 ' )
Y S d
LEGEND o % YVater content
L 2.0"0D. split spoon soraple imporvious saal THE EVERGREEN STATE COLLEGE
I 30" o.n thin-wall sompla Ll Water lovel . OLYMPIA, WASHINGTON
¥ Sample not rocovered 1l Plozometsr tp . et g .
Af?g’rbg;(g timites [~ SQ"WQJ lor pu3 Had LG@ GE’ g@i"ﬁii‘:‘{%‘ E\\!@e g” E5
b-or—<Liauid Hit USC  Unificd Seli APRIL 1, 1969 W - 1500 -2
Mo Matural wotor cantont Claaaification SHARNOM & WILSON

Ol HECHANICS &2 FOUNDATION ENMGINEERS

FIG., A-1Z



= o % STANDARD
SOIL DESCRIPTION *S. T P & PEMETRATION RESISTANCE
o z & {3 F| 401 wolghr, 30" drop)
2 Y Z P 4 & Blows por oot
Surface Elevation: , 18 w |97 Bl
' ! \forest Quff /= .5 Tir 0
SM Y Loose, rusty brown, very silty, slightly | 2.0 2T 7
f\ gravelly, fine to coarse SALD /- d
3L
sM | Dense to very dense, gray, silty, slightly 4T
gravelly, fine o coarse SAND 50— e}
6oz
sw | Very dense, gray, fine to coarse SAHD 5.5 7T
: + (waterbearing) 8.0 g1 i
L3
Sl | Very dense, gray, very silty, slightiy sl % 20
gravelly, fine to coarse SAND =
- o= | |
— 27.0 L
Boring Gompleted 3/5/68 T
’ 30 - .. ................

il

Pnidi :
g on

1

o 30
ALY




DEPTH IN FEET

DEPTH IN FEET

B-17

0 - N
Hedium Stiff, sandy SILT -
brown; fine to coarse sandy
20
4 .
Dense to very dense SAND -
brown and gray; slightly {45
ravelty:; fine to medium
grainedy ~
- 1/14/69
8.5 - 114
Very dense sitty SAND -hrows
9.5+ fine to coarse grained A
Very dense SAND - brown and
gray; slightly gravelly; ;
medium to coarse grained 50/5
50/3"
14.5 :
Very dense silty SAHD - gray
very silty; siightly gravel-
16.5L5 "1y: fine to coarse f
_\\ grained
Boring completed 1/14/68
B-18
0 — N
© Medium dense SAND - brown;
stightly silty; stightly
gravelly; fine to coarse
grained
49
5.0 7~ 1/5/68
Yery dense silty SAND - 10
brown to gray; stightly gra-
velly, fine to coarse
grained 50,3
10.3 50/3"

Baring completed 1/15/69

B-19

Loose sjlty SAND - rusty
brown, fine to coarse
grained, with organics
Medium dense fo very dense
SAND - slightly sifty, fine|l§
to coarse grained
(Waterbearing - horing
caved)

(3N

a0

DEPTH IN FEET

8.5

-Boring completed 2/24/88

LEGEND

7 Water level

i Standard Penetration
Resistance (hlows/feot)

THE EVERGREEN STATE COLILEGE
OLYMPIA, WASHINGTON
LOGS OF BORINGS

B-17,B-18 & B- 19
APRIL 1, 1969 W-1508-2

SHANNON & WILSON
SOIL MECHANICS & FOUNDATION ENGINEERS

FiG, A~12

—v__|
2/14/68




DEPTH IN FEET

DEPTH IN FEET

.o
&)

16.5

o
0

&

- O

B-20

N
Loose SAND and ORGANICS 7
Lopss to medium dense SAND | 2/25/68
brown, slhightly silty, fine
to coarse grained, with
trace of gravet. 24
Stiff to very stifi sandy 1
SILT - tan, very fine sandy
-with occasional lenses of
fine to coarse sand (R
17
18
Dense SAND - brown to gray,
stightly silty; fine to
coarse grained ' &l
Boring completed 2/25/69
B-21
N
Logse sifiy SAND - dark
brown; very silty:; fine
to coarse grave! with
organics
Dense to very dense silty-141
SAND - brown to gray; very
silty; gravelly; fine to
coarse grained (GLACIAL  |50/3"

L)

Boring compieted 3/7/89

"DEPTH-IN FEET

.5l very silty; fine to coarse

5.5

B-22

Loose-silty SAND - brown:

N\ grained, with organics /|
Loose to medium dense SAND

brown to gray; slightly
silty; fine to coarse

Stiif clayey SULT - tan to
brown,  sTrghtly clayey

Medium dense SAND - brown;
- _clean, medium fo coarse /7
Very stiff clayey SILT -

brown to gray; fine to
"\i!ElLEE_EQHQM;ff____—“"-"-J

Boring completed 3/7/69

LEGEND
~~ _ Water layel

N Standard Penetration

10

v
3/11/69

12

20

Resistance (biows/foot)

THE EVERGREEN STATE COLLEGE
DLYMPIA,

LOGS OF BORINGS

“WASHINGTON

B-20,B-21 & B-22

APRIL I, 1969

W~ 1509-2

SHANNON & WILSON

SOIL MECHARNICS & FOUNDATION ENGIMEERS

FIG.

L-15




5 o - STALDARD |
SQ“, D?SGQ”@T!O” é—: 3 ?: é: F"ENETH.&T!ON RE Jlo(‘[‘cHCE
o x ol bt {140 b, wolght, Z0"drop)
g a. p E‘* a. & Blovs par foot :
Surface Elovation: Approx. 181’ A @ U7 W0 50 100
s ! Loose, tan, very silty fine to coarse SAHD rU , L B IR IR ‘
b bil-r-SEETT, rusty brown SILT with wood mclusuznsfmé“? 1T
. Stift, tan, clayey SILT with seams to 4 -
i lnchcs of sllghtly silty, fxna to anIUﬂ ZHF’
“SAND : 3HP
SH Dense brown to gray, very silty, fine to  ™9.7 10
coarse SAND with scattered gravel (Glacial 2.0 47
N\ TILL) : ST 5T i
o ) <
Dense to very dense, brown, fine to medium GI o
SP I SAMD with scattered fine gravel grading to 71 =
fine to coarse sand below (7.5 ft, 5 20
s ~ . T
sy Very dense, brown to gray, very siity, 3240
‘ l fine to coarse SAND ’ 9T SRS 5[}/5’ A
.| Hard, dark gray, locally fine to medium e
HL | sandy, clayey SILT with seams to | inch of 1020 1 N R B0/ —waA
clean sand 30 L
/Nery dense, brown to gray sl[ghtly s;}ty A N 50/5, : N
P | fine to mediun SAN 10 (Waterbearing) 4.0 HI G
S - Very dense, gray, very silty, fine to BEEEEEEEE BT
" 1 coarse SAND (dry) 38. 9 P-Jn i I AP 90/3.5"—=it
Boring Completed 8/12/59 ' 40 ——
LEGEND 0 ]
EGEND o % Waler confent
T g D e CEM mosriaug 22l THE EVERGREEN STATE COLLEGE
.~ ::j .0 thin-wall sampls VWator lovet " OLYMPIA, WASHINGTON :
w  Sampls not rocoversd “ Pleromotor tp -
‘u = T ) B ]
Attorbory lmite: P Sarmplzr pushod L- s O D@EHM% %\r o-84
5’"““m”‘”‘3 < lguld Hmit USC  Unifind Seil LJA?‘JUHHY 15, 1270 W-1509 ~4
Q‘“‘\w-»w-nmﬂ'mﬁ wador confoat Claceification SR ATNON & WILOOM
S UG SHIG i Y _&7’;'__% Perched Waler SO MECHANICS & FOURDATION ENGINEZTRG
Level
e, A-CC



133 M X o ‘p‘-». S g pipaer
i e e 14 Al A STl é;; FL.H(TN IIOI g' TARNUE
SOIL DESCAIFTION e C’f 2 = (120 (b, \,;Ign?g 5 d”.{,')
9 b = g Y A Blowie por fost
= Surfacs Elovail L Approx. 178" :ﬁi 3 °= A
o | Loow 2n VB Iy STy, Tine gravelly, fine i 0
- 116 cozrse SAND with roots and orgenics. ~49.0 VT
“Dense to very dense, fight brown to gray, ,
SPb slightly sifty, fine to medium SAHD with 21
scattered coarse sand and fine gravel 3] ol /, ''''''''
op Dense, brown, sifty, very sandy, fine GRAVEL 9.0 4:[ e Y
o (adterbeaxln) ~{1.0 o7 S D N
. i Lo ?.% .....
T LIS 1o W
IS .
e 4
CL | Hard, dark gray, sitty CLAY (dry) O \
Py R
8T |4 SORESEEEE EEERES
ls 2 R
b/ L S R R
. /0 IR I
_ sT I |
28.5 1 30 .
.| Verydense, gray, silty, fine to ccarse 10T s B0/
S,“' SMD with seams to B inches of hard, dark 1 o 4Ll
Ll gray, cleyey SILT SRR B
' frr i b -58/6 et N
4ol
e —40.0 = R R
s Very dense, gray, fine to coarse SAND with loT S 50,47l
scatiered hne gravel NI R IR ;
45,0 = R
13 8045 —sq A
SOl |
Sp Yery dense, gray, fine to mediun S&HD with o s e
: scattered fine gravel e e “‘Dgﬁ‘l’ EeN
5'7‘17 (5= | E3 A I 5{0/:3:" .
Boring Completed 8/12/69 60
—
LEGEND o % Wazter content
;E 2.0 0.0. wplit spoon sample 42 linpervicus sual THE EVERGREEN STATE COLLEGE
I 50" 0.0 thin-walisample |- Viotor lsval OLYMPIA, WASHINGTON
7€ Sample not recoversd L Biezometer tip fr AT IR 1 .
Attarborg Himits: P Samp lor purned LOG OF BORING RO.B-85
e L benid Hiniy Ust  Unitied Soll JANUARY 15, i970 W= 55()9- 4
® Maotural wator eontent Closslficating - SELAPMMON & WILSON
Plastie limit B Eerched Water EOi. MECHARNICS € FOUNDATION ENGIMEERS
evel -
ol W L G

P

Y.



T S - P STAUDARD
o S P oy ] (140 b, wolglt, fﬁO"Ge’ogs}
@ y Z o & Blows por foot
2 | Surface Elovs tiant hpnrox, 1717 a o
st Leree tan, yery sitty, fine to coarse SAHD 1.5 »
i “\Wytth scattered fine gravel ‘ T
“Losy 1 _Very'dense, light brown, very siily, fine to 45
\ /1 \coarse SHD with scattered gravel ' o 2T
e (weathered Glacial TIEL) / 1.0 "
B!gmf \Dense ght brown, silty, fine to caaise/n 31
AHD (waterbsarin
SEHD ( a1ing) \ aT |
sw | Very dense, light brown, slightly silty to ) 5T §§
S | sitty, fine to toarse SAHD with fine gravel E o
, » ; el 1K
R )
8.9 7L
Y
8I I
. i . ' %
- Hard, dark gray, clayey SILT with partings of
" | fine sand below 33.0 ft, oT
AN
1oL | |8
: 5
o
38.0 N
qu | Very dense, gray, fine gravelly, fine to
SH coarse SAl D with seams of snlty sand
(Waterbearing) : t2=
. 4.7 13= 1§
~Boring Completed 8/13/84
LEGERD
2.0, spli? rpoon somple fapervisug sual THE EY REEN STATE COLLEGE
A thin-wotl samplo S Water lovel OLYMPIA, WASHINGTON
Sampto aot recovorsd £ Piszomoier tip
P Bareplor puthod B -
! limit USC  Unifizd Soli 1970 W= 1509 - 4
wrolwaloreontcnt Classiflsotion MO £ WILE O
‘‘‘‘‘‘‘‘ Plaatie (imis ... Perched Water £OLL, FIRGH w IC6 § FOUNDATION ENGINERRC
Level

o oam n wee
gl T AR SN



< o - STANDARD
s0iL DESC&IP‘?’*ON og. el %& é"; PE?@ETRATION QES[STANCE
o x ol &1 (140 tb. walght, 30"drop)
@ .- : , Y Z g a & Blows per foot
Surfaca Elevaiion: Approx, 178° - o o 17 &0 50 100
84 | Loose, tan, very silty, fine to.coarse SAND 750 ol U
UL/ SEITT, tan, eleyey SIOT P/
~lense to very-dense, gray, Sltghﬂ_{ gravel- p=44.5
\SPIV v, fine to medium SAND / 2]
WSHF Yery dense, Ermﬁm Yery ss!ty, fine to =170 3T
coarse SAHD with fine gravu (weathered
: Glacial TILU » 1 a4l
Stpamliadium dense, {ight brown, silty, fine 12.0
ta coarse SAND with fine gravel Y o
<o Materhearing? 6T -
SW Yery dense, brown, slightly sitty, hne to ' <
coarse SAND with scattered fine gravel 7T =
: 18.9 = 20
| Hard, dark gray, clayey SILT with a few scams 81 e C : }-—~5U :"';*.';’f»‘x
ML} to 4 inches of very dense fine to medium I B
SMB V e T T -
9T SRR STy
30.0 R A S —
wp | Hard, dark gray, clayey SILT with scattered 10T E - jjjj BO/5 "t A
sand and gravel S
- 0T N N P2 LN 7Y
v ' 39'0 40 ......... P -
Yery dense, hrown to gray, stightly sitty, | | o v 000000 S
SW | fine to coarse SAND with scatiersd gravel e - ant BN /6 —eqls
(Watp[bearing) ' . e B
: NI TR TR I R NPENDIIN B 50/5" =l
Boring Completed 8/13/69 R S —
0 25 50
LEGEND %4 Watar content
;.[Et 2,0:0.0. split spoon sample 4> Imporvious sval THE EVERGREEN STATE COLLEGE
3.0° 0.0, fhin-wallsompls e Wator lavsl OLYMPIA, WASHINGTON
¥+ Sampls not recoverad 4 piszometer fip .
Attsrberg limita: P Samg inr pushed L@G JE“ Eﬂ:} ?! ‘5‘3 ?3‘3 B-87
Gt L gl it USC  uUnlifisd Soll JANUARY 15,1970 W - i508-4
Maturol water content Clasaifleation SHANNON & WILSON
Plastic Hmit Egzcged Vater £OIL. MECHANICS & FOUNDATION ENGINEZRS

F’f‘!.i??



<.
SOIL DESEﬁlPTiQN :“E'.
@ : £
= | surface Elevation: Approx. 172 a
"SH | Loose, rusty brown, very silty, fine to 0
“ “coarse SAND 2.0
sp Very dense, brown, slightly silty, fTine te
medium SAND . . :
Q
oy | Very dense, tan to brown, silty, fine to 8.2.
N course SAND : 0.5
SW | Yery dense, brown, slightly silty to silty, .
SM 1 fine to coarse -SAND with scattered fine
-} pravel h ' ’
: : - - 19.0
SH Very dense, dark gray, silty, fine to med-
" ium SAND ' a _
23.0
CL Hard,.dark gray, silty CLAY graﬂing to very
ML | fine sandy SILT below 30 ft..
33.5
SW | Very dense, gray, slightly sitty, fine to
§P coarse SAND with fine gravel : o
— —447.8
Boring Completed 8/14/89

L 2.0"0D. eplit spoo
T 30"

@ﬁ\ﬁ‘?@m%m Hmite:
o L lquid TEamid

%\ R flatuva | water contont

e 4 LRI

0.D. thin~wall sample
2 Sampls not recoverad

LEGEND

n sampia

¢ st

linpervious saal

%
S Water level
3 Piezometor tip

Samp ler pushed
Unitied Soll
Classificotion

Perched Waler
level

o = STANDARD
w |Qez S| PENETRATION RESISTANGE
T |38 E| (14010 welght, 30"drop)
§ g:‘g & & Blows per foot
w (o7 W
. 0
T
2l
3T "
aT s
N PR
51 = S
6L
[£ B RN R
20 i
8T N DT VLR VN
sl 0| il
0 C ﬁ; L
: 1 YA
ES N P I DD D A RSN
S gl
12z | S0
P3= f @3 §.... . 90/4"—p
g0l il o
0

DL Woter contan?

THE EVERGREEN STATE COLLEGE
OLYMPIA, WASHINGTON

LOG ¢
JANUARY 15, 1970

F BORING NO.B-88
W - '

509~ 4

BEHAMMNOM & WILBON
BOIL MECHAMICHE & FOUMNDATION EMGINEERS

s

[



s B {338 1 Him g

Perched Water .
Level

[w's

GEREL

HMECHARICS & FOUNDAYION EMGINIEERY

3 o < STANDARD
" - W { Qe £1 PENETRATION RESISTANCE
o SOIL DESCRIPTION = @ |39 Z| (1401, wolght, 30"drop)
@ B Yy § 8§ o & Blows per foot
Surface Elovation: Approx. 1667 B o |® a
S NForest Duff ; /0.5 0
Nloose, tan, very silty,fine to coarse S“f‘ S G T
a‘é MedTum dense, Brown, Siity, fine SAND and stiff
b tan, shghtly clayey fine sandy SILT (layered) 70 2I
Medium dense, fight brown, sitty, fine to ' 3] = :
SW | medium SAND with scattered coarse sand 41 > 10 -
- | (Materbearing) S
: : 1.2 51 |°
: e e 6
S | Very dense, brown, siity, fine to coarse. I
' SAND with scattered gravel (Waterbearing) 7T 20
- : 8 8 NN 11 72 1R N
ML | Hard, dark gray, fine sundy, clayey SILT 2225 0 - BN D
; Very dense, dark gray, very sth, fine S ;'3.[3/3;'__%,,’:"j A
SH | 4o toarse SAND 5T ol il v
- 31.0 SO DN
0T ROSEIRE B 20/6 =i
) Very dense, gray, slightly silty, fine to i ote s
SW I coarse SAND with scattered, fine gravel ) HT aol SWZ 5 ae
(Waterhearmg below 43.0 ft )
12 t::::;:::iiii?“??iiﬁ
(5 13T SRR EREE Ve -
Boring Completed 8/14/69 50 IR I
) O
LEGEND & % Waler coatent
L 20" 00, split apoon somple B Imgervious saal THE EVERGREEN STATE COLLEGE
I 30" o thln-woli somple .&m“iwov laval OLYMPIA. WASHINGTON
% Sample not rscoversd H Pigrometor $ip ' N
¥, fu ) i
Atterbeorg limite: P Samplar pushed {“w'” “ ”5 &;@ ”‘»@@ aﬂ{vmim “‘:3’
e L dquid Himle USC  Unified Soll JANUARY 15, 1870 W = |JU9’“ 4 -
B, Frm Woture | woter eontant Classification BHAMMON & WILSON

FiG, A=

74



T 3.0"

9% Sompla not recoversd

Attorberg |

0.0, thin-wali sample Eﬂfm Water lavsl

Plazometor $ip

imite: P Sampler pushed
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SHANNON & WILSON, INC.

Soil Mech. & Foundation Engr.
1105 North 38th Street
Seattle, Washingfon 98103
Phon_e (206) 632-8020

jE ¥

TO: TheAEverqreen State College t]FELDINSPQTHON
1020 East Sth Avenue X ing at Shannon & Wilsor
Olvmpia, Washington PROJECT. _The Evergreen State College

ATTN: _Mr. J. I. Schillinger ] Olympia, Washington

- Mr. J. L. Schillinger, Director of Facilities Planning
for The Evergreen State College, called a meeting with intereétedr
architects and engineers, to review conclusions and discuss
guestions arising from the préliminary draft of the Shannon &
Wilson, Inc. report entitled, "Comprehensive Foundation Investiga-
tion, The Evergreen State College, Olympia, Washington," dated
January 15, 1970. The meeting was held the morning of Feb. 4,
1970 at the Seattle office of Shannon & Wilson, Inc. A list of
those attending the meeting is attached.

The follbwing is a brief summary in outline form of the

topics presented and discussed at the meeting.

I. PRESENTATION OF THE TOTAL WORKING AREA AND COMMON PROBLEMS
AT THE EVERGREEN STATE COLLEGE by Charles Torkko, Quinton- ___
FACILITIES PLANNING
Budlong, Inc. 7 T, L. Schillinger
A. Description of Working Area ' ,;:i:xznr
1. Main Building Area is] K. N. lohnson
W. A. Phipps

2. Roads and Parking and Ancillary Facilities

B. Services Provided by Quinton-Budlong, Inc.
1. Stockpile of backfill material for backfilling
Library and Activities Buildings.
2. Stockpile of fill for landscaping purposes
3. Develop disposal sites for strippings.
4. Provide drainage system with deep pipes which
may aid in excavation dewatering.
C. Construction Problems Anticipated at Site
1. Locally difficult excavations in SILT soils where
water level is high.
2. Construction, particularly earthwork during

wet weather
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II. PRESENTATION OF SOIL? AND FOUNDATION INFORMATION
) by Raymond P. Miller, Shannon & Wilson, Inc.

A. Summary of Conténts and Oxganizatién of Shannon &

Wilson Report '

i, Preliminary draft contains soils and foundation
information for the main building area in essen-
tially complete form

2. Final report will also contain section pertaining
to Roads,,Parking and Ancillary Facilities

B. Philosophy of Grid Borings (VS. building by building
inveStigatibns) ' : ‘

‘1., Provides a composite view of subsurface conditions

2. Reduced cost

3. Consistency and applicability to individual build-
ings
a) When additional borings are needed
b) Why follow-up review of plans and specifications

pertaining to foundations and earthwork are needed
- C. Subsurface Soil Conditions

1. Topsoil and SILT, surficial organically enriched
materials or lake deposits, not foundation soils

2. Drift; loose to dense, lenticular sands, silts,
clays, till and gravel; suitability as foundation
soil depends upon relative density

3. Glaciolacustrine SILT and CLAY STRATA, hard silt
-and clay, relatively persistant across site except
for local erosional features or "windows"

4. Very dense SAND, slightly silty, deepest strata

‘encountered in borings

D. Groundwater
1. Perched Water
a) Found 6 to 36 feet below ground surface
b) Usually encountered between 8 to 12 feet

below ground surface
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c) Should not be considered as one "table” but
‘as several perched zones of water, not
necessarlly hydraullcally 1nterconnected
2.. Lower Groundwater
ra) Usually encountered between elevation 140 to
130 feet | |
b) Soils at this elevatlon usually the hard CLAY~
SILT or very dense sand
Foundations 7
1. Spread Footings should be suitable for all structures
2. Footings-on‘Original Ground
a) Suitable bearing soils within 10 to 15 feet of
present ground surface
b) Bearing pressures on SAND 50115 (1.5 to 4 tsf)
use SPT results from boring logs and Fig. 11
from report
c¢) Bearing pressures on CLAY-SILT soils
4 tsf for square footings, 3.5 tsf for con- .

tinuous footings

~ 3. Footings on Structural Fill

a) Bearing pressure limited to 2 tsf
- b) 8See Fig. 12 for structure founded partially

on fill and partially on natural ground

- 4. 'Plate Bearing Tests at Library

a) Confirmed that recommended bearing pressures
are well within desired performance requirements
b) Consistent with other tests on similar
materials in Seattle area ’
Drainage Requirements
l. Review of drain well tests at Library
2. Effective use of SAND drains for deWatering Library
excavation and less-effective use for Activities
Building excavations
3. Deep well pumps may be required in some areas

4, Perimeter and Underfloor Drain Systems required
(see attached Figs. for underfloor drainage system)
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EARTHWORK AT THE EVERGREEN STATE COLLEGE

By Thomas E. Klrkland Shannon & Wilson,Inc.

A, EXCAVATION PROCEDURES

1.
2‘

4'

Rip dense soil; blast boulders
Dewater perched water zone

a)
b)
c)

d)
e)

Not well points due to erratic soil distribution
Consider vertical gravity sand drains

Supplement as necessary by pumping from vertical
sand drains, or wells

Ditching and pumping from low spots may be necessary
If seepage heavy, blanket slope with gravel

Excavation slopes

a)

b)

c)

Responsibility of contractor; comply with State Safety
Code

'No steeper than:

1) 1.5H:1V in sandy overburden-unbraced
2) 0.75H:1V in hard CILAY & SILT - unbraced
Provide 5 foot bench and ditch at SAND-CLAY contact

Weather Proofing

Provisions in contract to install the following as neces-
sary to prevent softening by water at any time of year, particularly
during rainy season  (Sept. thru May):

a)
b)

c)

Working surface of lean concrete or asphalt in bottom
of excavation, such as asphalt at existing excavation
for future Library '

Working surface of 2" to 4" of lean concrete immediately
upon excavation of footing

Pre-fabricated reinforcing immediately following exca-
vation of footing '

Consider disposition of excavated socil

a)
b)
c)

d)

e)

f)

Where to stockpile for future backfilling use?

Waste site location and difficulties of disposal
during rainy periods

Make contractor responsible for constructlng and main-
taining haul roads and haul routes within waste areas,
importing suitable granular scil as needed

Clay and silt materials difficult to dispose of during
wet weather because they became soft when wet and
become unstable under construction activity

Sloping, rolling and sealing surface of waste or
stockplle sites (or any f£ill area) increases runoff
and minimizes infiltration of rain water into soil;
site soils when wet are generally susceptable to
disturbance and instability under construction activi-
ty. Infiltration of water into near surface soils
requires longer period of time for drainage or drying
to take place so that a firm, workable surface is
possible.

Stockplles may be covered to prevent water infiltration
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FILL PROCEDURES

1.

Four types of filling:

a)

c)

Landscaping Purposes: Use topsoil, 12-inch loose
lifts, 85% of Modified compaction, Existing stock-
pile (15,000 cu. yd.). contains. numerous roots; may
need screening or hand picking. In stockpile, some
granular soils were placed by mistake.

‘Structural Fill, minor settlements (roads, parking

lots, sidewalks)

1) See report for lift thickness

2) 90% Modified Compaction ‘
Structural Fill, settlements minimized" (footmngs,
floor support, wall backfill)

1) See report for 1lift thickness

2) 95% Modified Compaction

Gravel backfill for drains (drainage layers)
1) State specifications for this material

2) 6" loose lifts

3) 95% Modified compaction with hand-operated
" vibrating plate compactor

4) Import this material

Soils for structural filling

a)

b)

c)

Moisture Sensitive Soil (12% to 50% fines)

1) Silty sands & gravels readily avallable from
site excavations

2) POSSlblllty of soft, spongy fills in wet weather

3) Use only in SUMMER (June thru August) during non-
rainy periods, as fills or backfills

4) May be very wet when excavated due to perched
water

5) Dry as required for compaction, by disking or
working

6) When possible, spread wet soil over large areas
to be worked and dried

Select On-Site.Mat'l (5 to 12% fines)

1) Available in limited quantities by selective

.- excavation of cleaner sands & gravels

2) Moderately sensitive to moisture

3) May also be wet when excavated due to perched
water, requiring drying

4) Suitability for structural fllls and backfills
marginal during rainy season {Sept. thru May):
may only be used under controlled conditions
during non-rainy periods

5} If near optimum moisture when placed, good fill
material except during rain

Clean So0il ( £ 5% fines)

1) Rather insensitive to moisture

2) Can generally be used during wet weather

3) Use such soil to establish a base for fllls in
welt areas

4) Not found as yet in large quantities at site;
therefore importing necessary



3. Compactlon behind walls and above tunnels

To prevent buildup of soil pressures.
a) No heavy equipment near walls or tunnel roof
b) Compaction within 3' of walls to be with vibrating
plate compactor
c) Compact soil near tunnel roof with vlbratory plate
- compactor

-4, ,Ex1st1ng Select Fill Material Stockpile (20,000 cu. yds.)
a) Generally borderline soil between select on-site
- soil and moisture sensitive soil
b) Some topscil mixed in by mistake
¢c) Some silt and clay and wet granular soil at north
side of stockpile ‘
d) Use this soil during summer months as £ill or back- .
fill, during non-rainy periods
e) During the rainy season, use clean imported soil
for £ill or backfill

5. 2All filling and backfllllng should be observed and tested
by experienced technician or engineer

~ C. ~ LARGE GROUP INSTRUCTION BUILDING

1. Over-excavation beneath structure made inadvertently
2. Backfilling controlled and tested

3. Location of over-excavation and density test results of
backfill compaction shown in available report '

4. Consider existence of this backfill relative to founda-
tion and floor support, designing to minimize differen-
tial settlements between elements on fill and those
supported by original ground

5. Wherever structural fill and original ground supports
foundations or floor slabs, possible differential
settlements should be studied and minimized. The report
presents one method on Fig. 12(D) to minimize differen-~
tial settlements by over-excavation and backfllllng for
footing support in original ground.

6. Loaded scrapers did not compact the site soils to
values consistently greater than 95% compaction.

7. A vibratory roller did compact the site soils to values
consistently greater than 95% compaction.



 W-1509-04

ATTENDANCE, LIST

NAME

/%%Mﬁj Z/ ! «;9%} |

AFFILLIATION

ﬁ#f@,&@ o ‘,,f . F .w ngﬂ B

C9nd 9 03 ‘i’“@waﬁm‘?ﬁs T ben b) G

A—ﬁ Roada ) Lo mT

‘i%@w«m kz.u Lm £, 1242, 2
2L o g B Ve R""{)&? Lot
jﬁix(}@fgfﬁsﬁ f’:”*’

ﬂ!" % W;f

Kw N

A@‘:{W MBRRTS

o g ;sgﬂ*“‘ .
B ) k.'r«\-.-.«;“ S

“Vget‘;ﬁ .:.,,!*ﬁ’“% Calie Y aVB 1LY,
%/ / e -

; N
s @

N éggwﬁaw.

TE.S.C

J L. §cwmuwggﬁ

, ?j? L pial ;‘ f;{"f ('j: ,»4!59/"5“ be7

» /
*{\M& ‘:’WC’ ok ”W”

- ET: tgt‘s;ﬁf oo
s A S

f"ﬁ""fﬂff“’i 8,

/"’?‘” "‘""*V “’i (, {&jﬁ/r’ww /Qf elom

&‘7@@ (Uf fu.(! ’&%EJM ffffff L( ol € iﬂm hoilots son
f%w @%‘@’”;}’ € AT g‘%ﬁ?” a\m‘wi{f; 29 %“%gf*‘ 51

// A

a( z%mfy #%}ﬂ’?ﬁﬁ ,2‘ 2 5

Yonae Lymana

. gd .// M’;W(?'

_Jﬁ%é%ﬁﬁfzﬁWf

& [{(9%, e

S !"’»’{‘ﬂﬁm (gg !f ] f '-‘ o e

é’

,,,._ ,,,,,,,

14 B¢ A




i
!

/? /?)Q.S*’W'ﬂ% 749@*/?”/*’% //17 //,w :Dﬂfy///,“,_) L/ﬁff/ oﬁ’/(

W Jsp7- 4,

Unpersraol DigmdieE — Z'KS,, -

(onditoorns A/é}}; watsr Fable and At pormeser
Oa//'f-"%,’f;’/ i ‘s‘?[x.rﬁ .

e S

o M,,./c@ca,»eré A sl

B / apor arrier
¢ m"‘) i@d Q/?k('\(?; v{:) \)Q @ . (ID}L. Q 5f;g¢ %}nj)
Tmin > i g geave
o e S
/‘\\ [,:,,1\;\ x/\\ //5 e ‘&/} \Jf "
ff/ﬁ”»evwm fz,;;zy &7 /zvc/ acs Nz}'

fé’f ar“&?ié:?d

At a e e e

77
zs&ja Jﬁf"‘f«?ﬁ”/f /:ﬂfwf = g W jfu?ﬂé ﬁt‘f«’m Sapel solle

128, § ~
;' hiMW:; J/}/ﬁ she /j ﬁ) ro Je |
¥ : . ‘KE‘{-‘"\ (__2_ 3 . };>

PN b e

R i TN G g-/ . f./f/
W R‘“'s &ub% P2 heag . ‘.ﬁw/ ﬂ/f';?;,f

Draive W;yag 4 i ?)/

SARD ~

"o Cpirc s, f/aa;f’ ¢ab |

— V&f’()( 75“"3"7;6?{
(/0/..-.,5"1:, ‘:s/;ee‘fmjy;



SHANNON & WILSON, ING. MEFOR @ WD UL - JOB NO, W-1509-04

7 Soil Mech. & Foundation Engr. '
7 1105 North 38th Street DAy Wednesday

Seattle, Washington §8103
Phone (206) 632.8020

SUBJECT: 7 DATE Feb. 4, 1970
TO:_tThe Evergreen State College  [J FIELD INSPECTION REPORT SHEET_L OF 8
1020 East 5th Avenue A E&__Nntes_iznm_ﬁﬁetigg“g;_ﬁhggggg_g_ﬂilgor
Olvmpia, Washington PROJECT: _The Evergreen State College
ATTN:'Mr. J. L. Schillinger élympia, Washington

Mr. J. L. Schillinger, Director of Facilities Planning
for The Evergreen State College, called a meeting with interested
architects and engineers, to review conclusions and discuss
questions arising from the preliminary draft of the Shannon &
Wilson, Inc. report entitled, "Comprehensive Foundation InVestiga-
tion, The Evergreen State College, Olympia, Washington," dated
January 15, 1970. The meeting was held the morning of Feb. 4,
' 1970 at the Seattle office of Shannon & Wilson, Inc. A list of
thbse attending the meeting is attached.
\ The following is a brief summary in outline form of the

topics presented and discussed at the meeting.

I. PRESENTATION OF THE TOTAL WORKING AREA AND COMMON PROBLEMS
AT THE EVERGREEN STATE COLLEGE by Charles Torkko, Quinton-
Budlong, Inc. 7 '

A. Description of Working Area
1. Main Building Area
2. Roads and Parking and Ancillary Facilities
B. Services Provided by Quinton-Budlong, Inc.
1. Stockpile of backfill material for backfilling
Library and Activities Buildings. ‘
2. Stockpile of fill for landscaping purposes
3. Develop disposal sites for strippings.
4, Provide drainage system with deep pipes which
may aid in excavation dewatering.
C. Construction Problems Anticipated at Site
1. Locally difficult excavations in SILT soils where
water level is high.
2, Construction, particularly earthwork during

wet weather
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II. PRESENTATION OF SOILS AND FOUNDATION INFORMATION
by Raymond P. Miller, Shannon & Wilson, Inc.

A. Summary of Contents and O?ganization of Shannon &
Wilson Report V
) i. Preliminary draft contains soils and foundation
information for the main building area in essen-
tially complete form
2. Final report will also contain section pertaining
to Roads,‘Paiking and Ancillary Facilities
B. Philbsophyvof Grid Borings (VS. building by building
investigatibns) ' o |
1. Provides a composite view of subsurface conditions
2., Reduced cost
3. Consistency and applicability to individual build-
ings
a} When additional borings are needed
b) Why follow-up review of plans and specifications
pertaining to foundations and earthwork are needed
C. Subsurface Soil Conditions
1. Topsoil and SILT, surficial organically enriched
materials or lake deposits, not foundation soils
2. Drift, loose to dense, 1énticular sands, silts,
clays, till and gravel; suitability as foundation
soil depends upon relative density
3. Glaciolacustrine SILT and CLAY STRATA, hard silt
and clay, relatively persistant across site except
for local erosional features or "windows"”
4, Very dense SAND, slightly silty, deepest strata

encountered in borings

D. Groundwater
1. Perched Water
a) Found 6 to 36 feet below ground surface
b} Usually encountered between 8 to 12 feet

below ground surface



Lower Groundwater

a) Usually encountered between elevation 140 to
130 feet o o

b) Soils at this elevation usually the hard CLAY-
SILT or very dense sand

Foundations ' | ,
1. Spread Footings should be suitable for all structures
2. Footings'on‘driginal Ground "

a) Suitable bearing soils within 10 to 15 feet of
present ground surface '

b} Bearing pressures on SAND soils (1.5 to 4 tsf)
use SPT'results from boring logs and Fig. 11
from report

c) Bearing pressures on CLAY-SILT soils
4 tsf for square. footings, 3.5 tsf for con- .
tinuous footings

3. Footings on Structural Fill
a) Bearing pressure limited to 2 tsf
. b) See Fig. 12 for structure founded partially
on fill and partially on natural ground
4. 'Plate Bearing Tests at Library

W-1509~04

- ¢) Should not be considered as one "table" but

as several perched zones of water, not
necessarily hydraulically interconnected

a) Confirmed that recommendeé bearing pressures
are well within desired performance requirements
b) Consistent with other tests on similar

materials in Seattle area

Drainage Requirements

l.
2.

Review of drain well tests at Library

Effective use of SAND drains for dewatering Library
excavation and less—effective use for Activities
Building excavations

Deep well pumps may be required in some areas

Perimeter and Underfloor Drain Systems reguired
(see attached Figs. for underfloor drainage system)
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EARTHWORK AT THE EVERGREEN STATE COLLEGE

By Thomas.E. Kirkland, Shannon & Wilson,Inc.

A. EXCAVATION PROCEDURES

l.
2.

4,

Rip dense soil; blast boulders
‘Dewater perched water zone

a)
b}
c)

d)
e)

Not well points due to erratic soil dlstrlbutlon
Consider vertical gravity sand drains

Supplement as necessary by pumping from vertlcal
sand drains, or wells

Ditching and pumping from low spots may be necessary
If seepage heavy, blanket slope with gravel

Excavation slopes

a)

b)

c)

Responsibility of contractor; comply with State Safety
Code ’ .

No steeper than:

1) 1.5H:1V in sandy overburden-unbraced

2} 0.75H:1V in hard CILAY & SILT - unbraced

Provide 5 foot bench and ditch at SAND-CLAY contact

Weather Proofing

» Provisions in contract to install the follow1ng as neces-
sary to prevent softening by water at any time of year, particularly
during rainy season .(Sept. thru May):

a)

b)

c)

Working surface of lean concrete or asphalt in bottom

—of excavation, such as asphalt at existing excavation

for future Library

Working surface of 2" to 4" of lean concrete immediately
upon excavation of footing

Pre-fabricated reinforcing immediately following exca-
vation of footing

Consider disposition of excavated soil

a)
b)
c)

d)

e)

f)

Where to stockpile for future backfilling use?
Waste site location and difficulties of disposal

~during rainy periods

Make contractor responsible for constructing and main-
taining haul roads and haul routes within waste areas,
importing suitable granular soil as needed ‘

Clay and silt materials difficult to dispose of during
wet weather because they became soft when wet and
become unstable under construction activity

Sloping, rolling and sealing surface of waste or
stockpile sites (or any fill area) increases runoff
and minimizes infiltration of rain water into soil;
site soils when wet are generally susceptable to
disturbance and instability under construction activi-
ty. Infiltration of water into near surface soils
requires longer period of time for drainage or drylng
to take place so that a firm, workable surface is
possible.

Stockplles may be covered to prevent water infiltration
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FILL PROCEDURES

1.

Four types of fillings

a)

c)

- d)

Landscaping Purposes: Use topsoil, 12-inch loose

lifts, 85% of Modified compaction. Existing stock-

pile (15,000 cu. yd.) contains numerous roots; may
need screening.or hand picking. In stockpile, some

- granular soils were placed by mistake.
b)

Structural Fill, minor settlements (roads, parking
lots, sidewalks)

1) See report for 1lift thickness

2} 90% Modified. Compaction .
Structural Fill, settlements minimized (footings,
floor support, wall backfill)

1) See report for lift thickness

2) 95% Modified Compaction

Gravel backfill for drains (drainage layers)
1) state specifications for this material

2) 6" loose lifts

3) 95% Modified compaction with hand-operated
*  vibrating plate compactor

4) Import this material

Soils for structural filling
a) Moisture Sensitive Soil {(12% to 50% fines)

b)

c)

1) Silty sands & gravels readily available from

- site excavations

2) POSSlblllty of soft, spongy fills in wet weather

3) Use only in SUMMER (June thru August) during non-
rainy periods, as fills or backfills

4) May be very wet when excavated due to perched
water

5) Dry as required for compaction, by disking or
working

6) When possible, spread wet spil over large areas
to be worked and dried

Select On—-Site. . Mat’'l (5 to 12% fines)

1) Available in limited quantities by selective
excavation of cleaner sands & gravels

2) Moderately sensitive to moisture

3) May also be wet when excavated due to perched
water, requ1r1ng drying

"4) Suitability for structural fills and backfills

marginal during rainy season (Sept. thru May):
may only be used under controlled conditions
- during non-~rainy periods

5) If near optimum moisture when placed, good fill
material except during rain

Clean Soil {( £ 5% fines) '

1) Rather insensitive to moisture

2) Can generally be used during wet weather

3) Use such soil to establish a base for fills in
wet areas

4) Not found as yet in large quantities at site;
therefore importing necessary



3. Compaction behind walls and above tunnels

- To prevent buildup of soil pressures:
a) No heavy equipment near walls or tunnel roof
"b) Compaction within 3' of walls to be with vibrating.
plate compactoxr
¢) Compact soil near tunnel roof with vibratory plate
- compactor

4. ,Ex1stlng Select Fill Material Stockpile (20,000 cu.yds.)

‘a) Generally borderline soil between select on-site

. soil and moisture sensitive soil

b) Some topsoil mixed in by mistake

c¢) Some silt and clay and wet granular soil at north
side of stockpile '

d) Use this soil during summer months as fill or back-
fill, during non-ralny periods

e) Durlng the rainy season, use clean lmparted soil
for fill or backfill

5. All filling and backfllllng should be observed and tested
by experienced technician or engineer

C. LARGE GROUP INSTRUCTION BUILDING

1. Over-excavation beneath structure made inadvertently
- 2. Backfilling controlled and tested

3. Location of over-excavation and density test results of
backfill compaction shown in available report

4. Consider existence of this backfill relative to founda-
tion and floor supporit, designing to minimize differen-
tial settlements between elements on fill and those
supported by original ground

5. Wherever structural fill and original ground supports
foundations or floor slabs, possible differential
settlements should be studied and minimized. The report
presents one method on Fig. 12(D) to minimize differen-
tial settlements by over—-excavation and backfllllng for
footing support in original ground.

6. Loaded scrapers did not compact the site soils to
values consistently greater than 95% compaction.

7. A vibratory roller did compact the site soils to values
consistently greater than 95% compaction.
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