
1-w 
w 
Lr.. 

z 
:c 
I­
Q. 
w 
0 

B-20 
0 

Loose SAND and ORGAHICS 
ills.L!.Q_medlum dense SAHD 
brown, slightly si I ty, fine 
to coarse grained, with 
trace of gravel. 

5.5 
Stiff to very stiff sandx 
SILT - tan, very fine sandy 

. with occas i·ona I lenses of 
tine to coarse sand 

14 
Dense SAND - brown to gray; 
slightly silty; fine to 
coarse grained 

16.5 
Boring completed 2/25/69 

B ~ 21 

N 
2 

2/25/69 

24 

11 

11 

17 

l6 

31 

O ......,..,.... _ ___,-e--..,,...,_..,=-___,,---,,--...,, N 
0 5 oose s1 ty SAND - dark 

~ • brown; very silty; fine 
11.J to coarse grave I with 
LL 

z 
·J: 
...... 
0.. 
I.I.I 
0 

6 

organics 
Dense to very dense silty~ 41 
SAND - brown to gray; very 
silty; gravelly; fine·to 
coarse graine~ (GLACIAL 50/3~ 

T ! LL)~------
Bo r Ing completed 3/7/69 

1-
w 
w 
Li. 
z 

0 

1.5 

:c 5.5 
I-
Q. 

w 7 
0 

e 

10 

8-22 

Loose,si It~ SANO - brown: 
· very si !ty; fine to coarse 
I"\_ grained~ with organics r 

Loose to medium dense SAHD 
brown to gray; slightly 
s i It y; f.ine to coarse 

Stiff claye~ SILi - tan to 
orown, sl 1g tly clayey 
Medium dense SA.ND - brown; 
h clean; me.dium to coarse r 
Verx stiff clayey SILT -
brown to·gray; fine to 

coarse sandv· 1. 

Boring completed 3/7/69 

LEGEND 

-2- Water lev-el 

N. 

lO 

_:sz__ 
/17/69 
12 

B 

20 

N Standard Penetration 
Resistance (blows/foot) 

THE EVERGREEN ST,~TE-COLLEGE 
OLYMPIA, WASHINGTON 

LOGS OF BORINGS 
8-20a BM2l B·.,22 

APRIL !a 1969 W-1509-2 

SHANNON & WILSON 
5011 .. MECHANICS & FOUNDATION ENGINESFi.S 

FIG, -.. 15 



1-
w 
LI.I 
LL 

2 

:c 
I­
Q. 
w 
0 

1-
LlJ 
IJJ 
u. 
z 
:c 
l­
a. 
w 
0 

8-23 

loose silty SAND dark 
brown; very silty, 

with or anics 

.....sz._ 

3/B/69 

Loose to medium dense s i It~ h 
SAND - tan to gray; very 
sTity; slightly clayey; 

ver fine grained ,---...i 

Medi um dense si I ty SAND 
brown fine to medium 
grained 

15 

18 

10·1-n-~~~~--~----1 
Very dense grave 11 y SANO 89 
brown to gray; .clean; med-
ium to coarse grained 

12.5..__ _________ _ 

Boring tomplete~ 3/8/69 

8=2 

0 -----------N 
Loose si I ty SAND - brown; 

1. 5 e ry silty; fTiie to coarse 
grained, with organics 

oose to medium dense si I - 12sz__. 
- tan; very si I ty; very 3/7/69 

fine grained; with lenses of 
hard silt 

Medium to very dense si I ty 
SAND - tan to gray; slightly 
c I a y-e y; s I l gh t I y grave 11 y; 

16 3 fine to coarse grained 
· GLACIAL TILL) -~----' 

Boring completed 3/7/69 

a 

7 

10 

50/3 11 

B-25 

0 
loose· si I ty SANO rusty 
brown; very silty; fine to 
~oarse grained; with ~ 

organics J 

1.5 

Medium stiff to stiff SI LT -
tan; slightly clayey; 
slightly fine sandy 

z 6 
Very dense gravelly SAND -
brown to gray; silty to 
very si I ty; fine to coarse 
grained · 

12.8 
Boring completed 3/8/69 

LEGEND 

-2- Water level 

N 

13 
~ 

3/6/69 

21 

51 

59 

50/3 11 

N Standard Penetration 
Resistance (bl foot) 

THE EVERGREEN STATE COLLEGE 
OLYMPIA 1 WASHINGTON 

LOGS OF BORINGS 
B-2-3, 8- 24 a B-25 

APRIL I, 1969 ·w - 1509-2 

SHANNON & WILSON 
SOIL MECHANICS e, FOUNDATION ENGINEERS 

FIG.A-16 



=-=-= ,--.-.---------~-------·-----~----- ,-~---

0 
Cl) 

SOIL DESCRIPTION 

.... 
C') 
<!} .... 

:r:.-
I-
a. 
w 
a 

Cl'; 
w §}.l'-' 
-' ··w a. :::>1-
:::?; 04 
<t 0::::,,. 
(/) 

C!) ::> 

- STAf,JDARD 0 
0 PENETRATION FiESISTANCE .,..p 

::i:: (140 lb. r,cilght, 30 11 drop) 
t- !J,. Blows per foot a. 
~ 0 50 _10 0 

~~ 

=> Surface Elevation: Approx. 178 ft. 
,__...>, --~~~~~~~~,;,-~~~---.:~~ 

SM Ve r y I o o s e, b r own, s i I t y, grave 11 y SAND w i th 
organics 

1---11-------------------;4.5 
SM 
:'-s 

CL 
,--.,._ 
SM 

Dense, light brown, silty, gravelly SAim 
('ileathered Glacial Till) · · r7.0 
Hard, blue-gray, silty CLAY with lenses of tan, 
sandy silt r 10.7 
Very dense, tan to blue-gray, si !ty, gravelly 

~ 

SAND (Glacial Till) 
6:::C 

1---1---------------------118.0 . 7:C 

:::: ::1: 
50/6"~r5. 

SP Very tlense, gray, fine to meclium SAND with 
scattered coarse sand and gravel 

20 
50/5.5"~1;:".!, 

50/611~6 

:.............J 

SI'/ 

•,,BI 

9I 
IOI 

III 
Very dense, gray, gravelly, fine to coarse '-- 29.0 
SAND ·' ·· ·- ~~ 3 1.5 12I 

sots''----,,,.~, 
50/4''..,__,..,_",c 4. 

301--~~~-,1--~--,,,-----/l 
50/5'~& 

l""s .... P_,....,..v ... e ... rv __ dense, gra_t,_f in.LS,...A...,N .... D_~~---;--·~ 33.5 13I 
Bottom of Boring 

50/611-t;.cc ,.~ 

Completed 5/5/69 

LEGEND 
I 2.0" O.D. split srwon oompfe ...t::'- lrnp!}rviovs teol 
JI 3.0" O.D. thfn~woll sarnp!e .,~ Wafor level * SamplG not recovered n Piezometer tip 

Atterberg lirnits1 P Sampler push&d 
l-:-0:--\~Llquld limit USC Unified Soll 
'-. ~ Natura I 1~ator content Clossifleation 

'\...._ Plastic limit _y_ Perched Water 
Level 

~--o-·-20--·-- 46 
e 0/o Water content 

PROPOSE;D LIBRARY 'su1LDINQ 
THE EVERGREEN STATE COLLEGE 

OLYMPIA, WASHINGTON 
LOG OF BORING MO. 8-26 
J·UNE ~ 1969 W-1785 

::1HANNON &. WIU:ON 
SOIL, MECHANICS C: FOUNDATION ENClilNEERS 

FIG. A-17 



~.~~.~~~--~~~~--~~~~~---'---~~~~-.---~~r--~~~~~~~~~ 
~ en ~ STAMDARD 

SOIL DESCRIPTION ~ w ~a:: J:~ PENETRATION r-ESISTANCE 
0 -£ 1[ =>~ :::c (140 lb. WJl{lht, 30 11 drop) 
~ !i: ~ ~~ Ii: b Blows per foot 

Surface Elevation: Approx. 177 ft. ~ oo ~ 0 50 100 
..._~i--~~~~~~~~....;...;.,_~~~~~~~'""4·~~~~-1-~~~-:-~~~.-

SM Dense, I ight brown, si I ty, gravelly SAND 
(Weathered Glacial Till) · 1I 

I--CL-+-H---1---------1---f--15.7 2I ard, b ue-gray, si I ty CLAY with enses o ' 
tan, sandy silt 3I 

11----1-----------,---------110.9 4I 
SM Very dense, tan to blue-gray, silty, gravelly 5::c 

SAND (Glacial Ti 11) 
--------------------15.7 6".I 

SM Very dense, light brown, silty, fine SANO 
1---1-------------------177 7I 

SP Very·dense, gray, fine to medium SAND with 
scattered coarse sand and gravel SI 

9I 
10:C 

!l::c 

12I 

---------------------133.5 13I 
Bottom of Boring 
Completed 5/5/69 

i--~ ...... ~--~~~---~,~~~~~~~~--~-'-~~---~~~~~~~~~~~ •• 

LEGEND 
I 2.0"0.D. s;ilit spoon Mmple f- lmporvious seal 
JI J.O" 0.0. thln-wallsomple Watar level * Sample not recovered i Piezomstar tip 

Attorberg limits• P Sampler pushed 
~+Liquid liniit USC Unified Soll 
'..~Natural watercontont Cloaslflcotion 
'\.._ Plastic llmit ..Y2_ Perched Water 

Level 

0 20 .40 
~ 0/ 0 Weter content 

PROPOSED LIBRARY BUILDING 
TF1E EVERGREEN STATE COLLEGE 

OLYMPIA, WASHINGTON 
LOG OF BORING NO. B-27 
JUNE 4, 1969 W-1785 

SHANNON Ell WILSON 
SOIL. MEC:~V,NtC:S E<, FOUNDATION ENGINE!.R!!! 

FIG.A-!.S 



SOIL DESCRIPTION 
::t: 
l­
o.. 

Surface Elevation: Approx. 188 ft. ~ 

er, 
UJ 
...l 
a. 
~ 
<{ 
(I) 

,._ 
G 

Da.:: <I) 

51..i -~ 
:i::: 

o!;i I-

~~ 0.. 

~o 

-
STANMRD 

PENETFI/.TION RESISTANCE 
(140 lb. wcilght, 30 11 drop) 

!',, Blows per foot 

50 10 0 
-~~~~~~~~-~~~·~~ -

SM Loose, brown, s i I ty SAND and GRAVEL 
l---l-------------'---------12.0 

SP Medium to dense, gray, fine to medium SAKO with 
scattered coarse sand and gravel 

1-,-,--1-::-,---,------,-,-----------:--:--l70 
~ Very dense, tan, silty, gravelly SAND (Glacialrs.5 
l \ TiH with erratic granite boulders J 

SP- Very dense, light brown, slightly silty to 
SM si I ty, medium to coarse SAND and GRAVEL 

1---1--------------------il6.5 
Ml Very dense, I ight brown to tan SILT with 411 

layer ilf silty, coarse sand and fine gravel r-19.5 

Hard, blue-gray, silty CLAY 

..........--J Very dense, gray, clean, fine SAND with seam\_ 255 
~I' of tan SILT '26:o 
SM Very dense, tan, silty, gravelly SAND (Glacial 
~ Ti 11 ) .,... 29.0 

· .SA Very dense, tan to light brown, slightly siltY,r312 
fine SAND with layers of very fine sandy silt J · 

SP Very dense, gray, fine to medium SAND with ,. 
trace of coarse sand and gravel 

,::r 
-~ 

2_L 5/7/69 

3I 
4I 
5_[ 

6I 
7I 
sI 
9I 
IOI 

10 

~20 
ldry f· 
~ 

50/611-~:1·· 

11I 
12I 
13:C 

50/61
~[,) 

30•i--~~~~-+-~--~-.,,:J 

50/6"~" 

5015·~ r~ 
50/611-.-~>~ 

14:C 

15'.I. 

16I 40 

17I. 

,s:r 
::t _'2.._ 

19 5/7/69 

5015"-t:c-'~ 

5-016"-,z;:,.L"' 
50/611~J1, 

...._~...).~-----~~C"-T>=~~~~ 50.9 20:::r: 50 

50/511 -,w.,,,j:~\ 
-11• 

50/5"--""._:;c.:, " 
Bottom of Boring 
Completed 5/7/69 

(Composite log of 4 borings, U rst three 
borings met refusal on granite boulders 
at 9.5 to 12 feet) 

--~------------------_ ....... ..._____ . ··--~---···--.,,i 
0 20 40 LEGEND 

I 2.0" O.D. split spoon sample 
II 3.0" 0.0. thin-wall sample 
# Sample not recovered 

Atterborg limits• 
r-"'-..:--1"'*' L !quid I Im it 
"-. '-.:- Natura I wator eon tent 
'\.._ Plastic limit 

1 Impervious seal 
SL Water level 

Pleizometor tip 

P Sampler pushed 

use Un ifiod Sol I 
'"' Clcl!Hilflcation 

-l<:..- Perched Water 
Level 

O % Water content 
PROPOSED LI f;1RARY BUILDING 

THE EVERGREEN· STATE COLLEGE 
OLYMPIA WASHINGTON 

LOG OF BORlf\lG NO. 8-28 
.JUNE 4, 1969 W-1785 

SH/,NNON & WILSON 
SOIL Ml!:CHAHICS B, FOUNOATION EMGINEERS 

FIG. A-19 



SOIL DESCRIPT!O:-.J 
-"' Cl -£ 
l­
a. 

11 STANDAFID PE t~ETRATIOi,J RESISTANCE 
(lt:,O lb. wolgM, 30 11 drop) 

I.ii, Blo·.-,s por foot 

~ 0 50 100 -·r----Surface Elevation: Approx. 187 ft. ~ 
-~~~~~~:~~~~-~~ 

SM Very loose, brown, si I ty SAND and GRAVEL with 
some organics 

i-S-P---+-------------,--. -------~4.5 
Very dense, gray, slightly silty, fine to 

SM medium SAND with scattered coarse sand and 
gravel 

i----i--------------------112.0 
ML Very dense, tan to blue-gray,silty, gravelly 

SAND (Glacial Till) 
1---1---------------------117.0 

CL 

Dense. gray, fine to 111EJdium SAND with 
scattered coarse sana and gravel 
Hard, blue-gray, silty CLAY 

19.0 

1I 
2I 

3I 
4I 
5I 

_j;l_ 

ffi IO!--~o~~-:---,,...::.:i:--~~~~-1 
....... 
0 

~ 
s;J-

rS-P-+-V-e_r_d_e-ns-e--r-a--c~l-ea-n-~fi~n_e_S_A_N~D------1 24-5 
ii-=-'--l--'-"-'-'--"'-''--'--'-"-"-'-~...,_,_,,--'--'-''--L----'-'---':.;..:.:.:_:'-------126.2 

6I 
7I 
sI 
9I 
10I 

11I 

12_]_ 
13I · 

SM Very dense, tan, silty, gravelly SAND (Glacial 
Till) with layers of tan, very fine, sandy 
SILT above and below till 

SP Very dense, gray, fine SAUD with scattered 
coarse sana and gravel 

Bottom of Boring 
Completed 4/30/Bg 

LEGEND 
I 2.0" 0.D. ,pllhpoo, ,omplo ~. 'SZ Impervious szol 
JI 3.0" O.D. thin-well sample · Water lavol 
·)f' Sample not recovered : Piezometer tip 

Attorberg limitu: P Sampler pushed 

30.7 

14I 

15I 

16I 

11I 

50/61~7.r-(° 
50;3'_' r]~ 
50/61~v'' ,~. 

--- J..~----e-.. 
0 20 40 

o % Water content 
PROPOSED LIBRARY BUILDING 

THE EVERGREEN ·STATE COLLEGE 
OLYMPIA, .WASHINGTON 

LOG OF BOFllNG NO. 8-29 
1-0--l·,l;·Lfquid limit USC Unifi~d Soll JUNE 1 19S9 . W-1785 J 
~ ~:__ Natura I 1'!ah1r conhrnt Clasciflcatio11 :.HANNON a. WILSON 
'\.__ Plastic limit _j!__ Perched Water SOIL. !!ECH.t.~JCS !I FOUNDATIOH ENGIN!::ER5 

...._ ______ ----·----.!:L::.1:EL.!..l~:..:.I--~·-· ---

FIG. A-20 



.... - STANDARD "' (I) ti> 

"' w Oa:: 0) PENETRATION RESISTANCE SOIL DESCRIPTION - .... _ 
..J Zw 

0 
:i: 0.. :::::>1- :c (140 lb. wel<;1ht, 3011 drop) 

u, I- ~ 0-t I- A Blows per foot 
:::::> 

a. < ffi3: 0.. 

Surface Elevation: Approx.. 192. ft. . 1.1.J u, ~o 50 I )0 0 

SM Loose, brown, si I ty SANIJ with roots & organics 

SW- Me·d i um to dense, gr a¥, sfight_l¥ silty, gravelly 
2.5 II 

~ SM {ine to co~rse SAND ·_ ,,, . .. 2I ~ - en 
~ 

9.0 3I (jj 

~ SP- Very dense, gray to light brown, slightly 4I JO ...... "-
SM s i I ty. medium to coarse SAND with scattered -

50/311 
-

gravel 5T fl 
IA - ~ 

6I C 18.5 1I 
Very dense, light brown, slifhtly silty, fine SP 8I 20 SAND w i th an 18 11 ;J:a y e r of s i g h t I y sfl t y , 50/5" "' 

medium to coarse sand and gravel 9I ,. -

!~' 
25.0 IOI ~ CL Hard, blue-gray, silty CLAY 
2817 III 

~~ Very dense, tan, si I ty SAND (Glacial Ti 11) 12:::c 30 50/611
~ 31.5 

SM Very dense, b !ue-gray, silty, gravelly SAND 13I 50/6" -~ 
~ (Glacial Till) r- 34.0 

~ SP Very dense, tan to gray, fine SAND with fine 14.l_ 

~- r- 37.0 -
sandy silt lenses 15:C 50/511 

-
- -SP Very dense, gray, c I ean, fine SAND with trace 

16::C 40 
of coarse sand and gravel 50/6' l 

17':C 50/411 

18:C :::::~ 19:C 
. 50.0 50 

. I 
Ml Very dense, light brown, silty, very fine 

50/3"j 
SAND 20I .., 

55.0 (j) 
' SP Very dense, gray, medium to coarse SAND with !£ 

50/3". gravel 2L.::c. 0 
{\j 

~ 60 

63.0 22::C 50/4'~1 
SP Very dense, gray, fine to medium SAND 

23~ 50/4'~~ 

70 

24I. 50/511 -
-: -· 

75.0 
SP Very dense, gray, medium to coarse SAND with ltl ,rravA I · . · 78.4 25:t:. 5d/511

~~ 

Bottom of BorinP- Comaleted 4/29/69 80 
LEGEND 0 1'0 40 

• % Water content 

I 2.011 O.D. split spoon sample r- lmpo,vlous s,ol PROPOSED LIBRAR.Y BUILDING 
JI 3.011 O.D. thin-wall sample Water level THE EVERGREEN STATE COLLEGE 

* Sample not recovered Piezometer tip OLYMPIA, .WASHINGTON 
Atterberc;i limits= p Sampler pushed LOG_.OF BORING NO. B-30 
t:-0:-;•Llquid limit USC Unified Soll JUNE 4; 1969 W-1785 
~ Natura I water content · Classification SHANNON & WILSON 

Plastic limit --1- Perched Weier SOIL MECHANICS Go FOUNCATION ENGINEERS 
L~ver 

FIG. A-21. 



SM 

SOIL DESCRIPTION 

Surface .Elevation: Approx. 189 ft. 

loose, brown, silty SAND, with organics 

,:; STANDARD ~ 
~ PENETRATION RESISTANCE 
~- (140 I b. weight; 30" drop) 
o. A Blowa per foot 
~ 0 . 50 100 

I--' 

SM 
Medium dense, tan, silty, fine to medium SAN0"-30 · 
with gravel 5'0 

1-I 
SP-. 
SM 

Dense, tan to gray, slightly silty,· fine to · 
medium SAND with scattered coarse sand and 
find gravel · · · 

SM Very dense,. tan to gray, silty, gravelly, fine i1.5 
...__..._....._t_o_c~o~a~rs~e__;.~~AN~D~·---------~------- 14.0 

SP- Very dense, I ight brown to gray, slightly silty · 
SM gravelly, medium to coarse SANO 

l---+-----------....:.....------......il9.5 
SP. Very dense, gray, fine to medium SAND with 
..._..._s_c_a_tt_e_r_ed_c_oa_r_s_e_s_a_nd_a_n_d~g~r_av~e_l ____ --,/'.r22.0 

CL Hardi, blue-gray, silty CLAY 

SM Very dense, tan, SI lty, gravelly SAND 27,5 
(Glacial Till) 

...,.,.,ML,--...,v,,...e-'r-y ""'d,....e-n s-'e-, -1...;i-g'"""h t,.....,..b-r o-w-n ,-v-e r-y"-":"'f ,...i n-e-, _s_a_n d"""y-S"'""l'"'"L""'T-t 30.? 
1----1~-=-----'----"'------'---------'---~~---1132 

SP Very-dense, gray, fine ·sAND with trace of 
coarse sand and gravel 

1-' Very dense, gray, fine to nedium SAND with '-- 46.5 
SP ~r.attered coarse sand t---t ........ ........,~~""'1.:,,,=-=-----------148.5 

Bottom of Boring 
Completed 5/1/69 

LEGEND 
I 2 .. 0 11 0~0.spHtspoon sample 

:3.0 11 O.D. ihin»wclll smr1pli!'l 
-~\;' Sam.pie not f'BC>Jv>:ned 

2I L..L. 
3I 5/1/69 
4I ,o 
5I 

A_ . 

50/611 :::- I!!, 

:i . ' BI 2UCt-----+---~-

sI !Tdry ~ 9 
IOI if, I~ 

III 

12I 

13I 
14:r::: 

15:C 

rs I 
17:C 

30,;---------......... ---~&l.-....~-~ 
50/611 IA 

50/51 
. -

501s" .....:e 
40~-:-..--~~+-----...,.,.0~::::.........J 

~ 
50/311 ~ 

18I -· 

19I W59 

50/61~,~ 

50/61~, 

50t------~--1---~-----1. 

I 
I 
I 

I i 

I 
i 
I 
I 

0 20 
~ Water content 

PROPOSED UBRARY BUILD! NG 
Ti-IE EVERGREEN STATE COLLf:GE 

OLYfVlPI.I\ WASrllNGTON 

LOG F BOI\ING B-31 
JUNE 4 1 1969 W-1785 

SHANNON & WILSON 
SOE. MECHA.":ilCS Ill FOUNDATION !!!NG!NEERS 

. FIG. 

40 



SM 

SOIL DESCRIPTION 

Surface ElevaHon: Approx.· i84 ft. 

Medium dense, brown, si I ty, grave i ly ·sAND 
with organics 

SP-. Dense to very .dense, gray to Ii ght brown, 
SM slightly silty,· fine to medium SAND with trace 

of coarse sand and gravel 

-"' ... .... 
:c 
l­o.. 
IJJ 
0 

ll----lf-----------'----------112.0 
SM Very dense, tan, silty, gravelly SAND 

(Glacial TIii) · 
--------------------16.0 SM Very dense, blue-gray, silty, gravelly SAND 
-..,. ( G I a c i a I TI 11 ) r-- 18 .2 

CL Hard, blue-gray, s1 lty CLAY 

.,Ml 

SM 
Verv dense. tan.SILT "-23.5 
Very dense, tan, silty, fine SAND, with lenses 24-0 
of tan-gray, fine SAND and a 12" layer of 
tan siltv SAND (Glacial lill) 28.8 

SP Very dense, gray, fine SAND with scattered 
medium to coarse sand and trace of gravel 

SP Very dense, gray, fine to medium SAND with 
t r~r.e nf r.n:HSP. s~nd · 

-fsw ~ii~ dense, gray, grave 11 y, Tl ne to coarse 

Bottom of Boring 
Completed 5/5/69 

LEGEND 
I 2.011 0.0. split spoon sample r- lmp~r"'.ious seal 
II 3.0" O.D. thin-wall sample Water level * Sample not recovered . Piezometer tip 

Atterberc;i limits= P Sampler puehed 
J:--0:-i«=-Llquid limit use Unified Soll 
'-~ Natura I water content Ctasnlflcotion 
'--Pio st le llm It ..1- Perched Weter 

Level 

4LO 

\. 45.5 
46.0 

C/) 

w 
J 
0.. 
:: 
<l'. 
Cl) 

CI 
2I 

Oo::: 
Zw 
:)I-
o,c( 
~;J: 

~ 
"' -. 
:i: 
I-
Cl. 

~o 

STAND.II.RD 
PENETRATION RESISTANCE 

(140 lb. walghf, 3011 drop) 
.:'.ti. Blows per foot 

50 I 00 

~ 3I 515/69 
4I ,o 
5::I 
GI 

1I 
sI 
9I 
IOI 

III 
12I 

13I. 

14:r: 

15I 

16.I .. 

17'I 

ts I 

~ 
50/611

--,.,..~ 

50/6'~:!;. 

}dry 20,1-------:rt-!lr"'-----4 
i. ..~ 

50/31
~~ 

'< 
:30i-----+--5-0-/5~-p 

0 40 
5/5/69 

50 

5014''4 
50/31

~~ 

50/61~-<J 
50/6"~-·1·~ 

50/6·~c 
50/6''-c,,, ~ 

0 20 40 e 0/o Water content 
PROPOSED LIBRARY BUILDING 

THE EVE,RGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING NO. 8-32 
JUNE 41 1969 W-1785 

SHANNON & WILSON 
·so1L. MECl'iANICS Cl FOUNDATION ENGINEERS 

FIG. A-23 



u 
en 
:::, 

SM 
1---1,.. 

SP­
SM. 

SOIL DESCRIPTION 

Surface Elevation: Approx. {79 ft. 

Loose, brown, silty SAND with roots and 

-Ill Ill .... 
'J: 
l­
a. 
LL.I 
0 

or l!a nt-e-s-- · · -- -- · · ... .. · · · "··· ·- ·- .,._ 2.0 

Medium dense to dense, gray, slight.ly silty, 
fine to medium SAND with scattered coarse sand 
and gravel 

Very dense, tan to blue-gray, silty, gravelly 13.5 
SM SAND <Glacial Till) · 
~ bl d 'It 15.8 L Very dense, tan to ue-gray, san Y, s1 Y ,- 17.0 

.__ ....... r.~:l~AlY..__ _____ -,------:-:----<-' 
SM Very dense, tan-to .blue-gray, silty, gravelty. 

~-ANil (Glacial Till). -21.5 
ML Very dense, light brown, silty, ver.y fine SAND 

«i 
"' ...~ 

::c: 
I­
D.. 

~o 

STANDARD 
PENETRATION RESISTANCE 
(140 lb, weight; 3011 drop).. 

A Blows per foot 

50 100 

20t--~----t-~~--:::-fA• 

SP Very dense, gray, fine to medium SAND with 
scattered coarse sand and gravel 

24.5 10.:C 

11::C 

*;S 
50/5''~-~ 

,.:: 30t------1---5-0-/6-. ... -~-11A SP Ve,ry dense, gray, fine SAND with trace of 
coar_se sand and gravel· 

1---...__------------------36.5 
SP Very dense, gray, fine to medium SAND with 

some coarse sand and trace of gravel 

i---'--lf--------------------145_0 
SP Very dense, gray, fine SAND 

SW Very dense, gray., ·gravel ty, fine to coarse 
SAND 

Bottom of Boring 
Comp I eted 4/20/6,9! 

LEGEND 
I 2.0" O.D. split spoon eample r- Impervious 11101 

TI 3.0" O.D. thin-wolf sample Water level . * Sample not recovered Piezometer tip 

Atterberg limita1 P Sompler pushed 

~-L lquld limit USC Unified Soll 
~ '-....:_ Natura I water cont11nt . Closslflcatlon 
'\__ Piastre llmlt _jl__ Perched Water 

· Level 

12:C 

· 13::C 

14I 

15I 

16I 

11± 

18::C 

19::c 

~ ~~-
:m _, 
~ 50/41~·. 

246.-------+--5-0/5 .. -~ 
~ I 

50/4.5"]· 

. 50/511 . ,. 

50t-------lf-+-------I 

50/3'~~ 

50/3"--c» ~ 

50/51
~'.\ 

50/5°J 
10,1------1-------1 

0 20 40 
~ 0/ 0 Water content 

PROPOSED LIBRARY BUILDING 
THE EVERGREEN STATE COLLEGE 

OLYMPIAJ · WASHINGTON . 
LOG OF BORING NO. 8~33 
JUNE 4 1 -1969 W-1785 

SHANNON & WlLSON . 
SOIL MECHANICS l!i FOUNDATION ENGINEERS 

FIG. A-



SM 

SOIL DESCRIPTION 

Surface Elevation: Approx. 188 ft. 

Loose, brown, si I ty, gravelly SAND with 
organics 

-II) 
ID ... 

:I: 
I-
ll.. 
w 
0 

some 

-----------~----------l4.0 
SP Dense to very dense, gray, fine to medium SAND 

with scattered coarse sand and gravel. 

.... M-L--ir--------------------19.5 
Dense, Ii ght brown, sandy SI LT, with gray, 
slightly silty, fine sand 

---------------------14.o 
jL Very dense, blue-gray, silty, clayey SANO _r-16.0 
"- with gravel / 
SW- Very dense, gray, slightlysilty, fine to 

SM coarse SAND ~ith ~cattered gravel· 

CL Ha rd, blue-gray, si I ty CLAY 
21.5 

l---+-------------------125.5 
SM Very dense, tan, silty, gravel iy SANO 

(Glacial Till) with layers of silty, very 
fine SMlD 

---------,--------------31.5 
SP Very dense, gray, .fine SAND, with scattered 

coarse i~hd and gravel 

(I) 
w 
..J 
Cl.. 
::l: 
ct: 
(I) 

IT 
2I 
3I 
4I 
5I 
6 .:r: 
7I 

15I. 

16I 

.... STANDARD II) 

Oo::: <!) PENETRATION RESISTANCE ...._ 
ZLI.I (140 lb. weight, 30"drop) ::,I- ::i:: 
O,« I- A Blows per foot 
~3= 

ll. 

~o 50 10 0 

~~ 
5/1/69 ~ 

1011----:::----.-7""1-----~ . '\ .. 

r------
50/611 - I,\ 

50/6'~/). 

50/6"--e, A 
50/6" IA 

50/5"--e;,. A 
50/611--t;,. A 

50/611_] 

17:I 401-------1---5-0-/6~',,~--1·11. 
18:C -, 

----------------144.0 50/6"--.:J~ 
SP Very dense, gray; fine to medium SAND with 19I ...5L 50/611-c.J~ 

scattered coarse sand and gravel 20I a ~ 
49.0 N 

Bottom of Boring 
Comp I eted 5/1/69 

LEGEND 
I 2.0" O.D. epllt spoon sample f- Impervious see1l 
II: '3.0" O.D. thfn~wall sample Water level * Sample not reco~ered pfezometer tip 

Atterberg limits• P Sampler puahed 
1:--C.:-i-+Llquld limit use untfiod Soll 
'-.'-.:-Natural watorcontent Classification 

'\......_ Plastic limit J_ Perched Water 
Level 

, 501------1-----~ 
lO 

0 20 40 
· o 0/o Water content 

PROPOSED LIBRARY BUILDING 
THE EVERGREEN STATE COLLEGE . 

OLYMPIAi WASHINGTON 
LOG OF BORING NO. B-34 
JUNE 4i 1969 W-1785 

. :.HANNON & WILSON 
SOIL MECHANICS lo FOUNDATION ENGINEERS 

FIG. A-25 



SOIL DESCRIPTION 

rfaca .Elevat : Approx. 182 ft. 

. SM Loose, brown, silty, gravelly surn 
1----11-------------~~~~~~2.o 

SP- Medium dense, gray, slightly silty, fine to 
SM mediu~ SAND with trace of coarse sand and 

gravel . -----.,-------,..--------,..-----i7.0 
SP Very dense, gray, fine to medium SAND with 

scattered coarse sand and gravel 

-M-L--Ve_r_y_d_e_n_s_e ,-1-ig_h_t -b-r-ow-·n-S 1-L-T-------I r. 5 
-----...,.....--------------13.2 

Cl Hard, blue-gray, silty CLAY 

11---1---------:-:---.......... -~-~..,.....,.----137.o 

gray, fine to rnedifum SAND 
Bottom -of Boring 
Completed 5/2/69 

LEGEND 
I 2.0" O.D. split spoon sample 
II :5.0 11 0.0. thln•wall sample * Sample not recovered 

Atterber9 limits: . 
1:-<>.--i•Llquld limit 

.._,_ "-_:_ Natura I water content 
'\__Plottlc llmit 

r- Impervious seal 
Water level 
Piezometer tip 

P · Som p ler pushed 
use Unified Soll 

Classlflc:ation 
:s,__ Perched Woler 

Level 

39.0 
41.0 

• ~ it' •• 

~ STANDARD 
~ PENETRATION RESISTANCE 
::i:: lb. weli;ihtj 30"clrop) 
t': A Blowa par foot 
~o 

50/611 

50/511-----c- 1l. 

50 611---r> t\ 

0 20 , 40 
e 0/o Water content 

PROPOSED .LIBRARY BUILDING 
THE EVERGREEN, STATE COLLEGE 

OLYMPIA, WASHINGTON 
LOG OF BORING NO. B-35 
JUNE 4, 1969 . W-1785 

SHANNON & WILSON 
SOIL. MECHANIC$ Ill FOUNCII.TION ENGINEERS 

FIG. A-26 



0 t co 
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'-LI"" 

.... 4 w 
w 
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::c ..... 
Q. :-8 bJ 
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0 
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en 
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4 IN 

'-.., 

I- 6 
IJJ 
w 
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z 8 
:l: 
I-
a.. 

10 'llJ 
0 

12 

14 

9 .. 35 
Approx. Etn. 152! a------~--~----
Loose, rusty brawn, 
si I ty, fine to medium 

SAHD I 
3 "-----..--i 7 

Medium st~ff, gray and 
rusty brown ltzU with 

ll.,,__.~~-
1
:-:~-:-·:-:-:,--.-_ k-, ___ -. d-e-ns--e.-i I;! 

tita!llf,. 'ti \ Jin, h 1 
~:·;,::e ,!!~il-•fU1 uat .. -[ 37 

12 
_______ [ _s1 

B-41 
Approx. Elev. l81t 

Loose ta medium dense, 
mott I ed rusty brown- and 
gray, s 11 ty. fine mm 
with St) fl. sandy S!lT 

.. 

6.5 
Nedi um dense, brnwn, 
very silty, fine to 
medium SAND 
Stiff, brown, slightly. 

8.5 

fine sandy SILT 

. 12 
Very dense, brown ind 
guy. sl Uy. guveH:y 
.fine to coa-rs.e URO 

HHLL) I 

T 
11 

I 

16 

-• 

8-37, 
Approx., El.u.. 18 2' • ,---.;..·-· .... -•--.;..•--·.;;,;-•--· ... -"""-----·-·--,ii,,'''·~---.-'-··--

L1u,i,. b·,ow ..... · slfaht 11 
silty, medium lAHD w I th 
scatttmHI gr-ave! 

\'a:i.:y. tlen s•, -~r:Q:Ytn to 
gtay, sl iglHr, si I ty. 
fine to coa-ne Sr\NO 
Ii ti i-fBVlll 

,:·/:·: ,_-

B-42 
Approx. Elev. 194 1 g.._._.....;,....,., __ ..,..... ______ _ 

,~~ ..... 

Medium dense to very 
fr:lense, slightly ·silty, 
fine to coarse SAND 
wi1h scattered gravel 

7 .. 5----------...a 

• 

II 

I 1211" 
l 921&" 

aFiJ 

-]- l& 
dense to denn.~ -

a brawn. sfightly _ 
;. f i na to ·coau1 
ith scatter1d 25 

' 
• 0 __ A .... P1t .... r,_01_~...,.;_,; .... ,9 .... ~ .... 1s .... ·o_' _ i· 

grant t. 

B-40 
lpproa. Elev. iB2' 

0..-----------------Soft. rusty brown to 
tan SILT with loose. 
brown, very flnm SANO 

• 
Loose to · me{U:~m den st, t· 
rustr brown to gray, I 
silty. fine to c-oarse Ir: · 
SANO wHh scaHared ~_in 

~. ~'-. -e r"""y---:_e-n-~e-, -g-r-ay-.--i 1. t · · 
. ·1·t 'II f" . _'._, .... 1_.i, st '/', gr,v,a, J, me .... ... 

r 5. 3 ClHITSe -
... 

I 

llGTE: 

S.5 ,._--------1 
Dense to v2ry dense. 
brown to gray •. silty. 
fine to coarse SANO 
wHh seat ier ed gravel ; · • 

43 

30 

.. :n ~-
'28 ..... 

LEGEND 

I 211- D.D. Split spaGE'I sample 

rlmpervlous seal 
Water I eve I 
Piatometer tip 

N Standard Penttration 
Resistance (b I ows/f oot) 

B_= Boring 
Elevations appruimated f ram 
'The Evefgreen State College 
Topography' by John D. Swift 
,& Associatest Ol~mpia, Wash.· 

THE EVERGREEN STATE COLLEGE 
ROADS AND F:ILL AREA 

., LOGS OF BORINGS 
8-36 THROUGH B-42 

JUNE 6 1 t969 W-1509-3 
SHANNON Sc WILSON 

&OH. Mf:C::HA.NIC:tl 8, FOUHPATION CNGl~IE[RS 

. FIG.~ A-27 
-····--·· ... -··----·- ···~-»--.< .. '.,, -.--·-..o-·.·--· 



SOIL DESCAIPTION 

@ 
<O ... 
£ 
I­
Q. 

Surface Elevation: Approx. 187' ~ 

Forest Duff 0 
II--,,.--1,i--, -:::M?-d:"':'i ,....u m--.o-e n-s-e-, -'r-u s-:t:-y--t:-~-. ~-t:-o_g_r_a_y _, -v-e r-y--:----1 2 • 0 
I .:im s1ltv fine to med1Dm .~llMn l----i~-"-'--'-"-'·....!..'.,,.,,_..:..:::...,.,_,."""'-"!.w....SJ.l.l.!."--~~--,.~~~-,14_5 

VEry dense, dark gray, fine to medium 
SP SAND with scattered coarse sand and 

._~1,-~f~i=n,~..._..cr~ra~v~P.~l--~~~----~--------~---19_0 

CL ., Hard, dark gray, fine sandy, sflty CLAY 

SP 
Very dense, dafk gray and brown,· Jine 
to medium SAND with scattered coar?e 
sand and gravel 

. Boring Completed 7/14/69 

LEGEND 
J: 2.0" 0.0. G;)llt epoon sample 
.JI s.o" 0.0. thln·wall sample * Sample not rccaverad 

Atterbero limita1 
t::--0:-;-+L lquld 11ml t 
'- '-..:_ Natura I water content 
"--- Plaetlc limit 

r- lmii>trvious SZIGI 
Water level 
Piezometer tip 

P Sampler pushed 
USC Unified Soll 

n- ClaHlflcatlon 
-JI:- Perched Water 

Level 

37.5 

,r 
2I 
3I 
4I 
5I 
sI 
1I 

BI 

9I 

IOI 

II I 

0 . 

IQ 

30 

40 

.o 

STANDARD 
PENETRATIOf,J RESISTANCE 
(140 lb. wolght, 3011 drop) 
~ Glows p@r foot 

·50 100 

:5P/.B:": . - A 

· ·50/6-"~A 
: : :; . :50· /·5:, · ~: r . . .... 

:5D/6:''~~ 
:50/4:"~A 

:50/f': 'A 

.. 

:50/5:''~ A 

....... 
:59/5:"~ .A 

'· 

:5oifi'~~ 
' 

25 50 
o 0/ 0 Watu content 

THE EVERGREEN STATE COLLEGE 
.. OLYMPIA, WASHINGTON' 

LOG OF BORING NO. 8- 43· 
AUGUST 6 1 1969 w- 1509--4 

SHANNON I!! WILSON, 
&OIL MECHAHICI t., F'OUNOATION ltNGINEl!AG 



SOIL 

Surface Elevation: Approx. ·201 1 

.... 
3 ..... 
-£ 
t 
hi 
0 

11--~.,_ ........ o~r~es'-"--"'---~~~~~~~~~~~~~.....;il,5 

SM 
Dense to very dense, brown to gray, 
slightly silty to silty, fine to coarse 
SANO with scattered gravel 

,r 
21 
3I 

4·I 

STANDARD 
PENET!lATION RESISTANCE 

(140 I b. wolght, ·ao" drop) 
A Blowe pe, foot 

50 100 
0 ........ . 

Ha rd brown · sand s· LT . 
14 .·5 '. 

s-I 
61 

SW 
SP 

,, 
CL 

SC 

SP 

Very dense, brown, ·sf i ghtly si I ty, fine 
.to coarse SAND wit~ scatter~d gravel 

Hard, dark gray;_ silty CLAY 

Ve r y dense, ct a r k gray, s I i gh t I y s 1 I t y, 
clayey SAND wiih scattered gravel 

Very dense,. brown, sf ightly si I 
to medium SAND (dry) 

"Boring Comp eted .7/15/69 

END 
cpUt zt,c.:)n i~m,!5 

i.1.0. H1!i', ·· !•t:impio 

A ttslrb org limit..1 P Sampler 

Unified Soll 
Ci.-.Hlflcation 
Perched Water 
Level 

!quid llM!t USC 
Natura I ,i,~.~or content 

-X--

15.5 

30. 0 

36.0 

45.0 

0 

7x. 

a·:r 
9::a:: 

IOI 

MI 

12I 

13:C 

14I 

15:C 

16::t: 

THEE 

= = 
~ 
N 

. ;;a 2 0 ..--· ·-·-·_· -· -· -· -· t----i:"ff"7e'ir:=;;;;:JA 

~ . . . . ~ .; . ~ 

• • 0 • ' 0 • 0 I 

30..-~~~~1--~~~--4 

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

.. ·O· .... 

* • "' • • ~ ".. • ~ • • • • • .., ~ • 

25 
Y:at:ir co.itci'it 

EFIGREEN ST,'YTE COLLEGE 
:....f1v1 P! 1!1.. 1 WA3J-. i\lGTOi\l 

F 8-44 
AUGUST5,1969 W-1509-4 

SHANNON (l, wa .. tJ;ON 
!IIQU .. M!tCh!ANIC'!I e,. l'O!J!<H:JA'!'!ON £!'!GIH!lt!lW1" 



SOIL OESCrilPTION 
u 
(I') 
:::I Surface Elevatlon= Approx. 207 1 

SM " Forest Du if 
. Medi um dense, rusty brown, very silty, 

grave I ly SANO with roots and organics 

SP . Very dense, brown to gray, slightly 
SM s i I ty to s i I ty., fine to coarse SANO 

with scattered gravel 

Very dense, brown, fine to mediuni SAHD SP 
wi. th trace of s i It 

CL Ha rd, dark gray, · s i I ty CLAY 

Hard, dark gray, clayey, sandy ML SI LT 
with scattered gravel 

SP Very dense,. brown, f I ne to medium SANO 
'ti i th scattered coarse sand and fine 

\ gravel (moist) 

Boring Completed 7/16/69 

LEGEND 
l: 2.0" O.D. r:;Alhrie,n ellrn;,lo 
'JI 3.0 11 O.D. thin-wall sample 
# Sampla not roQOvered 

.M lm:;-t,1:b~o ~.it 
'{.!?_ Watrar lovol 
[l Piazomotor tip 

Att€lrbero limih• 
bO:--;+L !quid limit 
~ '-..:..... Natura I wator contont 
~ Pli:iotlc llmlt 

P Somp lor P'JGhocl 

USC Unified Soll 
ClasGfflcotlon 

_L Perched Weier 
Level 

r 

r 

r 

... .. STMJDMD @ en $ 
0 I.I.I !;tt: :!~ PENETl1ATION RESISTANCE -:£ ..J ·-1!! (140 lb. w-;ilght, 30"drop) IL :;;)I- :x: 
I- :I!: 0<1; ... l!J,. Blowfl per foot Cl.. <t ~:ll: 

Cl.. 
Li.I 

l::=i 0 0 Cf.I 50 100 
0.5 0 
2.0 . '50/3"". tI .. ··-~ -(-rock) .. 

2I .. . ;,._· 
. ·-· --:... 

3::,: :so/3~.;_;... :6. 
4:r. 10 -50/5.''~i 
5::c :so;s~'-:+ A. 

6I :50/6~~ Li 
7;c _Jl_ :50/4'.'~ A 

CD 

8:r cc 20 1 .. 

21. 0 ' .50/4,". ~ """ in - .. .. , :5oia?~ 9I ' l6. .... 

< .... 
101 

30 

11 ::c :sn;f~ IA 
35.0 

'· 

12I :soia:'~ A . 
40 

< 131 . . . . 

46. 0 
14I :5oi5~~-~ 

50 

15I :50)4:"~ ~ 

55.0 . •, 

... 

57.9 16::c ;5oi5.''~ lA 
60 .. 

. . . 

. 
.. 

0 
o 0/o Water content 

THE EVERGREEN STATE COLLEGE. 
OLYMPIA 1 WASHINGTON 

LOG OF BORING NO. 8-45 
AUGUSTG,1969 W-1509-4 

:: SHAt~NON & WILSON 
SOIL.· M£CHANICII II FOUNDATION ENGINED:lltl 

FIG. A-30, 



u 
en 
::> 

SOIL OESCRIPTIOH 

Surface Elevation: 'Approx. 203' 

.: .. -:· 

i .... 
£ 
t 
II.I 
0 

, Forest uun r-0.5 
i-=SM"-'--, loo·se, rusty. "brown, si tty, gravelly SAND r 2. t · 

·sM · 
SP 

SW 

SM 

Cl 

ML 

SP 

Very dense, brown, silty, fine to·coarse 
SMID with scattered gravel becoming ·slightly 
silty below 7.5 ft. 

·very dense, dark gray, slightly s i I ty, 
fine to coarse SAND 

Very dense, dark gray, silty, fine SAND 

Hard, dark gray, silty CLAY 

Hard, dark gray, clayey SILT with sand 
.and gravel 

Very dense, brown, slightly si I ty, fine 
to medium SAND with scattered coarse 
sand and gravel 

Boring Completed. 7/16/69 

LEGEND 
I 2.011 O.D. Dplit spoon aamplo r- lmporvlouo soal 
Il 3.0" O.D. thin-wall sample Water .level * Sample not recovered Piezomcter tip 

A ttorberg limit11 · P Samp ler-pu1h9d 
~-Liquid llmlt USC Unified Soll 
~,_-_Natural watorcoo,f~nt Cia11clflcction 

"'\.__ Plastlc flmlt ~ Perched Waler 
Level 

25.0 

29.D 
•' 

34.D 

42. 0 

46.0 

.. U) 

II.I 
...J 
CL 
:::e 

"' U) 

SI. 

71 
ar 
9I 

10:t: 

l'tI 

12I 

13I 

14:c 

15:i::: 

16-" 

17---

0 

STAN DI.RD 
PENETRATION RESISTANCE 
(140 lb. woloht, 3011 drop) 

A Blown pflr foot 

50 100 

:5iJ)5!'..:...;...~ 

. :sois:'~~ 
:50/61'..:...;...~ 

101--~-------i-~--:-=-r,~..dA' .50;. 4-". -:- ..... 

lY.-
C, 

co 
"- 20 co 
~ 

"-..... 

30 

~ -:::v 
:::c:: 
~t 40 

50 

60 

LSL 
Cl') 

LI~-
...... 

. 

... 
-- . : 

:soi4:'~~ 
:sD/5:'L:--+ iA 

:<::: 

: :50/0:5~&. 
·(rock) · 

;;;. 701------------+---------1 

0 
e Weter content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING NO. B-46 
AUGUST 6, 1969 W - 1509 - 4 

SHANNON & WILSON 
lilOII.. MECHANICS II, l"OUNOATIC>N IENGINEl!.RS 

FIG. A-31 , 



0 
en 
:::, 

SM 

SP 

SP 
SM 

GM 

SW 

CL 

ML · 

SOIL DESCRIPTION 

Surfaco Elevation: · Approx. 196' 
Forest Duff 
Loose, rusty brown, si !ty, gravelly 
SA~D with roots aad gcgaoic~ ···( 
Medium dense, brown, slightly silty, 

· fine to medium S 
Dense to very dense, slightly silty to 
silty, fine to medium SAND with 
scattered coarse sand 

Very dense, tirown to gtay, fine to· 
coarse SAND with traces ~f·gravel and 
si It 

Hard, dark gray, silty CLAY with joints 
and sl ickensides 

Ha rd, dark gray, s! ightly clayey, ~andy 
SILT with sc~ttered gravel· 

Boring Completed 7/17/69 

END 

erg limite1 
!quid !!mlt 

Natura! ws!ter eol'ltont 
Plastic limit 

,, 
-t 

p 

use 
Samp !er p!.lslrnd 

Un lfisd Soll 
ClaBslflcation 
Perctied Water 
Level 

-! --£ 
I-
0.. 
I.I.I 
0 

1. D 
2.5 

7.0 

14:0 

17.0 

30.0 

45.0 

48.4 

fl) 

·~CC LIJ 
.J 
D.. :::,W 

:E 0~ 
cc 0:3 
0, Cl) ' 

• STANDARD Jt PENETRATION RESISTANCE 
z (140 lb. w0lght, 0011 dropl 
Ii: A Blows per foot 
~ o so . ·,oo 
0 ................. . 

·11 
2I 
3I 
4I 

C, 

5I co 
"-... ,.._ 

6I "-... 
r-

7r. 

.BI 
9:c 

tO:::c 
' ......... . 

30r-~~~~-t-~~~~---f 

HI 

12I , ........ . 
401--~~~~-t--~~~~--1 

13I 

14I . .. .. . .. . . . . . . ~ " . . ~ . . 
50.--~~~~-+-~~~~--c 

.· ........ ' 

. . . . . ~· . . . 

. . ... . .. . . . . . ~ .. " .. .. ~ " . 

. .. . .. . . . . . . . ~ . . . . . . 

0 
o Water content 

THE EVERGREEN STATE COLLEGE 
(?LYMPlt\ WASHINGTON 

i"" (•"" 81{''.)ln r," I,.,~ B ~ ,, It ""' " !'\ l!'J !,;;, · ' - 4 
AUGUST6 1 1969 W 1509-4 

~HANNON Ill WiLSON 
11$011 .. M[;CHAl<llCS fl l"OUNOAT!ON l!:NGINEEH'1 



., 

SM 

SM 

DESCRIPTION 

Surface E.levatlon= Approx; 202' 
for est Duff 

oose, rusty brown, silty SANO with 
Q_QJ.:: ~nd nri:ranics 

Very dense, brown, very si I ty, fine 

,r-0.5 
r 2.2 

--;.......,. to mBdium SAND with scattered coarse sand,.- 7.0 
SP 

SM 

SM. 
ML 

Very dense, gray, fine to medium ,..... 9_5 
\-:.S~M~rn:__::..w~it~h_;_;tr~a~c~e~o~f_s~i~l~t~~~~~~_;' 

Very dense, brown, si I ty to very si I ty, 
f i n i> t n r Q a [ Se SAND I'/ i t h SC atlill..e. rf IT r O 11 ~ I 

Very dense, brown, silty, fine'SAND 
becoming fine sandy SILT below 18 ft. 

14 .• ,0 

II 

2I 

31 
4I 

5::c 

',, 
'v 
'v 
'V 

~ STANDARD 
~- PENETRATION RESISTANCE 
:r: (140 Ill. wt!lght, ::io"drop) 
t: h. Blo~:i por foot 

~ 0 50 100 
0 

l---..;.!l------------------121. 0 • 

SP 
Very dense, brown to gray, sl ighfly 
silty, fine to medium SAND, locally 
medium to coarse sand below 27.5 ft. 

i-i-,,,+--~------------136. 0 
1 LL Hard, dark gray, silty CLAY 
~~!-------------------138. 5 

Boring Completed 7/17/69 

LEGEND 
I 2.011 0.D. eplit spoon samplo r- lmp4'.lrvlouo flMI 
JI 3.0" O.D. thln-woll somple \Voter level 
# Sompls not recovered •·. Piozometer tip 

Atterber; limit111 P Sompfar p:iohsd 
~<--Liquid limit USC Unified Soll 
'li.. \t_:_ Natura I water conttnt Clc&1:lffeation 
~ Plo:-itlc llmlt . _!_ Perched Water 

·Level 

8I 

9= 

IOI 

III :BJ1~'7<~:1. 
401--~~~~+-~~~~-j 

0 
c, 0/ 0 Weter content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING NO. B-48 
AUGUST 6,1969 W -1509-4 

SHANNON & WILSON 
SOIL. MECHAWICS l!il FOUNDATION ENGINEERS 
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GM 
SM 

SM 

SP 

CL 

SOIL DESCRIPTION 

: Approx. 196' 

Medium dense, rusty !Jrown, silty, 
sl !ghtly gravelly ~AND wi.th rooti;,. 
and organics 
Very dense, brown, s i I ty fine to 
coarse SAND and GRAVEL 

Very dense, trown, s i I ty I fine to 
medium SAND with scattered coarse sand 
and trace of grave I to 111 

Very densei gray, line to medium SAND 
with scattered coarse sand and grave! 

Hard dark ra , silty CLAY 

Boring Cornpteted 7/16/69 

LEGEND 
I 2.011 0.0. l!.lplit epoon soml'.)le r- lmptrvlou11 seal 
1I 3.0" O.D. tl'lln•wollsomplo Wctor level 
# Sample not rocoverod ;, Plezometer tip 

AttorberlJ llmita1 P Sampler Pillhed 
k:--i•Llquld limit USC Unified Soll 
"'.. \oit_:_ Natura I water content ClaHlflcatlon 
'\..__ Plostlc limit ..lL. Perched Water 

Level 

-Ill 0 .... 
£ 
I-
Q.. 
w 
0 

i. 0 

11. 0 

27,0 

42.0 
43.3 

en 
w 
..J 
CL 
:fl: 
<t 
vi 

11 ;:c 

2I 

4I 

9:r 

10:: 

11 ::c 

STANDARD 
PENETRATION RESISTANCE 
(140 lb. wolght, 30"drop) 

& Blowe pGr foot 

50 100 
0 ........ . 

101--~~~~ ........ ~-::-:,-,-,..,--=.d 
... 50/3 ... 
,. . .. . . . ~ . . 
: : : ~U/6~ : . 
: : : 5a/6~ : : 

~ . . . " . . . 
201--~~~~-+--~~~~-.1 

: : : ~Q/~~ .. 

30 ........ . 

: : : 50/5 ~ : . tJ.. 
40 6 

••• ~ •••• 

: : : 50/5''.~ .. 

50 ........ . 

• • ,• • • • ~, f • • 

. . . . ~ .. . ~ .. 

0 
. G % Water oontont 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING NO.B-49 
AUGUST 6, 1969 W~l509-4 

SHANNON & WILSON 
!SOIL MECHANICS 0, FOUNDATION ENGINEl!RI 

FIG. A-34 



0 
a, 
:::, 

ML 

SM 

CH 

SP Very 

SP 

SOIL 01::SCAIPTION 

: Approx, 195' 
Forest Duff 
St ffl tan to 

rave I SILT 
brown, sandy, slight !y 

Dense, br01vn to gray, s I I ty I fine fo 
medium SANO .· 

rd, brown, sandy SI 

dense, brown·, si to very· si ! t·y, 
f ne to coarse SAND wit scattered gravel 
't O 1.. . 

rd, dark gray, si ty 
plastic) 

ighly 

dense, b r own, slightly silty, fine SA!lO 

ry dense, gray; sl ightl·y si I fine 
to mediumSAMD. 

Boring Completed 8/69 

LEGEND 
I 2,0 11 O.D. aplit apoon aomple 
II !.011 O.D. thin-wall sample 

· r- Impervious stal 
Water level * Sample not recovered . 

Atterbergi llmito1 
t::-0;:-i+L lquld llmlt 

'111... 'tit_;_ Natura I wator content 
'--- Plastlc llmlt 

' Plezomotar tip 

P Sampler pushod 
USC Unified Soll 

Claeslflcation 
Jl._ Perched Water 

Level 

0 
l.5 

4.5 

7: 0 
9. 5 

42. 0 

44, 0 

~3 

.l; STAMOAFID 0 
LI.I 
..I 

.f;. PrnETRATION RESISTANCE 
a. 
::I!! 

::c (1401b. 
Ii: A Blowe per foot <t 

a) ~ 0 50 100 

II 

7:r:. 

SI 

9 

II 

14:;c 

er., 
co 

' . a:, 

' ,._ 20,--~~~~-.-~--

0 50 
o 0/o Weter contllnt 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING NO. 8-50 
AUGUST 61 1969 W-1509-4 

SHANNON Ge WILSON 
9011. MECHANICll • l"OUNC>ATION ENGINEEFIII 

100 
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SOIL 

Elovation: Approx. 183 1 

SM 

... 
:g -:i:: 
I­
Q. 
I.IJ 
0 

. 0. 5 
loose to medium dense, brown, silty, 

-..---. .......... fine to medium SAMO with roQJ.s and organjc 3.5 
......., ........ __ H ..... a .... r..,.d ..._..l..;.i ..,h,..,t....._b ,._r o ... w .... n .....,,s..,.a n...,d......_.,.,,,_,.,....._ _____ 5. o . 

SP 
SM 

Dense to very dense, brown to gray, 
slightly silty to silty, fine to 
medium SAND with scattered coarse sand 
and gravel 

---------------------14.'5 
Cl .Hard, .dark gray, silty CLAY 

----------------120. 0 
Hard; dark gray, clayey SILT with sane! 
and scattered gravel · 
--~~-~~---~~-~~~~24 0 

Very clense, brown to gray, fine to 
medium SANO with trace of si It (dry to 
37 ft.) 

taring· Completed 7/21/69 

LEGEND 
I 2.0*1 0.0. spilt 11poon sample 
l! 3.0" O.D.thln-wallsomple * Sample not recovered 

r- lmpcrvlout Hal 
Water level 
Plezometer tip 

Atterber9 limits1 
b<'t--lc0-L !quid limit · 
'\>.. ~ Naturol 'l:fatorcontGnt 

"--P1aatlc llmlt 

P Sampler puohed 
USC Unlfltd Soll 

w Claeelflcatlon 
-&.. Perched Water 

Level 

10::I: 

III 

STM4DARD 
PENETRATlot~ RESISTANCE 
(140 lb. wBl;lit, W"drop) 

A Blows PM foot 

50 100 
0 ........ . 

. . . . . . ~ . . 
20t------+-----'--I 

......... 
40 t------+------l 

. . . . . . . . ~ . ~ . . . . . . 
501-----~+---~~-1 

... : .. _· ... 

0 
e 0/o Water cont.:1nt 

THE EVERGREEN STATE COLLEGE 
OLYMPIA 1 WASHINGTON 

LOG OF BORING NO. B-51 
AUGUST 6, 19 69 W-1509-4 

SHANNON & WILSON 
IIOII . ., MICHANICB II& FOUNDATION ENGINEERS 



-0. 
0 .... 
£ 
l­
a. 

Surface Elevation: Approx. 195' ~ 

-....:F.~o~re~s~t~O~u~f~f~....-~~-~ ....... ,.._.,..,.,,.,.....~Jr-0.5 
SM · Medium dense, brown, very silty SAHD 

SP 

1 wi i..lJ...:.LQ.Qts ~nrt orP-8n i cs · 

Dense to very dense, brown, si I ty, fine 
. to coarse SAND with grave I to %'' 

Very dense, brov1n, slightly silty, fine 
to medium SAND 

4.0 

1----11-------------------122. B 
CL Hsrd, dark gray, silty CLAY 

l---!l------------------126. 0 

SM 
Very dense, brown, silty,·fine SAND 

.becoming silty fine to coarse sand 
below30' 

1---:1---------------------13:6.0 

ML 

SM 

Hard, d'ark gray, sl ightfy sandy, clayey 
SILT ~·ith a few. horizontal partings of 
fine to medium sand (dry) 

Very dense, gray to brown; silty, fine 
.to medium SAND Kith traces of coarse· sand 
and gravel to %" 

1----11--......... ---.-----.,.,...--,,--.....,..,_-,:c,,..,.,.,,..-~62. D 

\ 
very aense, gray, tine to medium SAND r62.B 

\ SP. I with trace of coarse sand and fine 
L_j \...,lig~r~av~e~l~~~-~~~~~~·~~---

Boring Completed 7/22/69 

LEGEND 
I 2.0"0.D. eplit spoon eample 
lI 3.0" 0.0. thln~wallsamplc * Sample not recovered 

Afterberg limits= 
b<t--t•Llquld llmit 
'\t \r_:_ Noturo I water content 
"- Plastic llmlt 

Impervious eool 
Water level 
Plezometor tip 

P Sarnp fer pushed 
USC Unlffod Soll 

Cloulflcotion 
L Perched Water 

Level 

71 
BI 
91 

IOI 

12I 

141 

15I 

16:r 

17= 

0 

STMJDA!lD 
PENETllAT!mJ RESISTANCE 
(140 lb. WJIIJht, 30"dropl 

6 Slowe p<ir foot 

50 100 

~~; 
10 : : : : : : : : r . 

-A..~·····:. 
: .. :50H'~~ 
........ -:-.... 
.... 50/5.'~~ 

:~ 
20 ·:~ 

... _.5D/5'~~ 

50 

•• • • 1· 

·50 /3-'!..._!!> A ...... 

·50/3~,r\ 

.• 50/6"d 

60 1------.+--------1 

70 ~-----+--------,! 
.·l,· 

0 25 50 
o %, Water content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING NO. 8-52 
AUGUST 6, 1969 W ~ 1509-4 

SHANNON & WILSON 
IIOIL MECK./.1.~ICS ·a F"OUNDA'l'lON EI\IGINEltFUl 

FIG. A-37 



SOIL DESCRIPTION 
0 
(I) 

: Approx. 180 1 

Medium dense, rusty brown, s i I ty, fine 
to medium SAND vli't h scattered gravel 
Dense, gray, fine to medium S.IHlD wi.th 
trace of fine gravel; becoming firie ·to 
coarse sand bel o-w 5. 01 dr 
Very dense, brnwn. slightly s j I ty I fine 
gravelly, fine to.coarse SAND (Water-
bearin ) 
Very dense·, brown, very silty, fine SAHD 
with scattered fine gravel (dry) 

SW ry dense, brown, slightly ·si I ty, fine 
coarse SMID l'ri th scattered f i n_e gravel· 

(Waterbear i ng) 

CL Ha rd I dark gray, silty CLAY (dry) 

SW ry dens~; fine SAND I'/ i th to coarse 
grave I to %" 

Boring Completed 7/23/69 

LEGEND 
I 2.011 0.D. split spoon sample r- lmporvlous ioctl 
lI 3.0 11 O.D. thln•wclhample Water level * Sample not recovered '. Plezometer tip 

Attarbero llmita= P Sampler pushed 
r.-<>.-l<•L h;uld limit USC Unified Soll 
~ '1._:_ Natural watcrcontont Claealflcotlon 
'\__ Plastic I Im it i.. Perched Water 

Level 

to 

.... 
~ 
,i, -':J: 
I-
tl. w 
a 

26.0 

38.0 

43.0 

.... STANDARD CD fl) 
w ti) PENETRATION RESISTANCE ...... ..J 30"drop) CL ::c (140 lb. 
::E I- A Blows por foot C 

Q_ 
w 0 0 0 50 100 
0 .. . . 

11 ·A .. 
_y_ 
= = 
' 10 "" 4I ""' .. 
' ,-

.. 
. .. 

. . 
7I .. 

20 
.. 

. ' .. :5oi~i(_.· 
.. 

... 
. . .. .. 

30 
. . 

: 

.. :5oia:" . . . . 
. . 

. . •, . 
M ::c 

. · 
40 

. . .. 
.. . . 

SL 
12r = .5:0/s": 

= 
' = 
"" .. 
' ,-

50 

.......... # 

0 
o % Water content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING NO. B~53 
AUGUST 6, 1969 W - 1509 - 4 

SHANNON lie WILSON 
SOIL MIC:HANIC8 • FOUNPATION ENGINltlEFtS 

~ 

6i. 
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SOIL DESCmPTION 
::c 
I­
Q. 

Surfaco Elevation: Approx. 104' ~ ----SM , Forest Duff r- 0.·5 
11--"-~i---.~M=ect~i-u-m~d~e~n~s-e,~r-u.s_t_y_b_r_o-wn-.~v-e-ry~s-il_t_y-,-.-r 2,0 

SM 

fine to medium SAND with roots 
~,--~~~~~~~~~~~~,--~ 

Medium dense, brown, silty, fine to 
medium SAND ..._~,l--'-~~---~~~~~~~~~~~~~~--19,5 

SM 
SW 

CL 

.SP 

SM 

Very dense, brown, si I ty to very si I ty, 
fine to coarse SAND with fine gravel 

Very d·ense, brown to gray; slightly 
silty, fine to coarse SMrn with scattered 

· 'grave I 

Hard, dark gray_, slightly ·Sandy, silty 
CLAY 

Very dense, dark gray, .fine to medium 
SAND w i th t race o f s i 1. t and co a rs e sand 

Very tjense, brown, s i 1 ty, fine to coarse 
SAND with grave I 

Boring Completed 7/23/6 9 
-

LEGEND 
I 2.0" O.D. split spoon sample 
JI 3.0" O.D.thln-wallsomple * Sample not recovered 

lmporvlous SJCIOI 
Water lavol 
Piezometer tip 

Atterbarg limita1 
~-.Liquid llmit 
'- "u,_:_ Natural noter content 
'\__ Pia st le llmlt 

P $ampler puahtd 
USC Un l1iod Soll 

Clasaifleation 
..lt.. Perched Water 

Level 

29.0 

3 B. 0 

58.0 

62.9 

6= 

7I 
'8-

9x 

IOI 

II= 

12:c 

13:c 

14::c 

15:c 

16:r 

0 

STANDARD 
PENETRATION RESISTANCE 

(1~0 lb. \'JOlr.Jht, 30"«frop) 
& Blowe PM foot 

50 100 

: ;.i(ro8k) 

~-101---~-:~~~-~: ~,,--~'---·--~ 
N ~::: 

' . : •...... ':\ 
- : : : :5014:ec._ A 

~ 

,.lo-
, lo-

.... 
"' I-

30 

40 

*" = 
"--
~50 
"--= 

60 
I 

0 

·50;4··1/ .. IA .... ~~ 

,. :5D/f~A 

·50/5"". . _,, . ' :-:-1> i;;;i. 

"5'01· 5'/J. . A 
•. '-~D. 

e 0/ 0 Water conteni 

THE EVER GREEN STATE COLLEGE 
OLYMPIA 1 WASHINGTON 

LOG OF BORING NO.B-54 
AUGUST 61 1969 W-1509-4 

SHANNON 13,: WIUION 
SOIL Mli:CHAHICS l!li FOUNDATION ENGINEERS 

FIG. A-39 



SOil DESCRIPTIOtJ 
0 
en 
::> Surface Elevation: Approx.. 172 I 

SM Loose to m.;dium dense, rusty brown, 
very s i I ty, fins to medium SAND .. 

SP Dense to very dense, brown to gray, 
slightly silty, fine to medium SANO_ 
with scattered coarse sand and gravel 
below B.D' 

ML Hard, datk gray, sandy, sli.ghtly 
.. 

clayey SILT \II i th scattered gravel 

SW Very dense, bro·wn, fine to coarse SANO 
with scattered gravel and trac.e of s i It 

SP Very dense, dark gray, fine to medium 
SAND 

Boring Completed 7(24/69 

LEGEND 
I 2.0" 0.0. split spoon sample 
IC 3.0" 0.0. thln·l!lollsample * Sample not recovered 

f lmpiarvloue scdl 
Woter level 
Piezometer tip 

Atterber; limits: 
~.+liquid IJmit 
".. '-.:...- Natura I water content 
~ Plastic limit 

P Sampler l)\lehed 
USC Unified Soll 

"1 Cloeafflcation 
.....:t.... Perched Water 

Level 

-e 
C!l .... 
"X 
I-
0.. 
w 
Cl 

4.5 

19. 5 

31. 5 

42,0 

53.0 

... STANDARD Cl) Ill> 
w Oe;: (I) PEt~ETRATION RESISTANCE .... 
..J Zw "X (140 lb. w;ilght1 30 11 drop) c.. ::::>1-
:! 0-,i: I- t:. Ellowo per foot Cl. c:( 
(f) ffi~ ~o 50 100 

0 

·11 

1 
. .... '. 

2I ....... 
...2-

. . . . . . 

. . . . . . ~ 

31 O') ..... · .. = . . . . . . , . ---.... 10 41 
.,,.. 
<N ~- .· .. ---.... 

5! 
r- : ii. 

SI :~ ~ 
1'Z :~lJ/5:1~ ~ 

8I 20 
.50/3.'~ ~ 

9I :5ois:,~ A .. 

fO::c .. :.. ·,· :5oia:'~ ~ : 1. :--. ,· 
30 

f. f ::c :5oi5:~ A 

12I ·~oiB~~ ~ 
_sz__40 
= co 

13I ---.... • 51/31 ...,. 
c-..1 
---.... 

' r- ....... 
. . . . . . . 

141 : :59/5:": . ""'" 
50 

15I :5:cvs:'4 
... 

0 25 
O 0/o Water content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING r~o. B-55 
AUGUST 61 1969 W - 1509 - 4 

SHANNON 1k WILSON 
&OIL MECHANICS Iii FOUNDATION ENGINEEnll 

50 

~ 
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c.) 
Cf) 
:::, 

SM 

Cl 

SP 

SOIL DE SCR!PTION 

Surface Elevation: · Approx: 173' 
Forest Ouff 
Medium dense, rusty brown, sl fghtly 
grave I I y, s i I t y, f i n e to med i um SAND 
with roots and organics 

Dense to v~ry dense, brown to gray, 
silty to very silty, fine to· med.ium 
SAUD with scattered coarse sand and 

· ti n e g rave I 

Hard, dark· gray;. sl ightl,y· ftne sandy, 
si I ty CLAY 

Hard, dark:·grar, sl ighHy clayey, 
sandy·S1U.with scatter.ed gravel 

Very dense, brown to gray~ fine to 
medium SAND with scattered coarse .sand 
and gravel 

Boring Completed 7/25/69 

L END 
O.D. opiit ;;p,k,,, -,ample 

O.D. tMn· we!! M111pl0 

f.3d mpio nnt ~,·cc-tJ'/011~d 

!m;;,-irwio!JS f!l('ju! 
\Yat,0r lw,,sl 

Attorberg limih11 p Sampl&rpll!i!IHHi 
!-f:::-, ~ L 11 rn it 
't:,.=\.:_. - tJctura I -.~~-ter eonto11t 

'""--- Plastic llmB 

USC Uniiied Soil 
C!iJHlfleotiofi 

...:sz_ Perched Wcttcr 

0.5 

4.5 

= 
<.Cl. 

~ 

. STANDARD 
PE~JETRAT!ON RESISTANCE 

(140 lb. vR.ilohf, 30"drop) 
A Blowe pet foot 

50 
0 ....... . 

1.00 

.51 
sI 
7I 
8I 

S 2ot-·-·~·-·_·_· __ · _·_·+-~..,...,,,;;-,,::-;;::=:i 

91 

10:::i:: 

I II 

12 :x: : : : :5b)3": . 

: : : :50/4."'. 
501------------i--·-· __ ·._,_·_·_·_·_·_~ 

.. . . . .. . . ·. ' . . . ~ . ~ . . .. . 
~ • • • • " ' ' • • • • • 4 ~ ' • 

0 

THE EVERGREEf\l STATE COLLEGE 
OLY M Pl,C\, W/:C 5H il\JGTOI\I 

G F 
AUGUST 1969 

8-
w- 1509- 4 

-~4l 



SOIL DESCRIPTION 

... 
0 
Cit ... 
'L 
I­
Q. 

0 
(I) 
:::, 

Surface Elevation: Aporox. 164' ~ 

1-----,i-..~'-F~o~r~e~st=-::D~u~ff:..._~~~-:-:--:-~~~e--~-,- 1.0 
ML Stiff,.dark brown, slightly gravelly, 

t----lt-,.-:!s~an~d~ly~S~IL~T~w~i~t~h~r~o~o~ts~a~nd~o~rg~a~n~ic~s~ . ..-__:.1·~4.5 

ML Stiff, tan, slightly clayey, sandy SILT 

1--_, _________ _.;., ______ --i 13 •• 0 
SM Dense to very dense, dark gray, very 

t---ll""-\~·1sii~lt~:y~SA~N~D~w~i~·th~s~ca~t~t~er~e~d~R~r~av~e~I~~_.:...,·.,- 15.5 

-SW. Very dense, brown to gray; fine to coarse 
·SAND with scattered fine gravel and trace· 
of s i It 

,r 
2I 
31 
41 
sr 
GI 
7I 

ar 
9:i: 

IOI 

0 

STANDARD 
PENETRATION RE;SISTANCE 
(140 lb. wolght, oo" drop) 

A Blows por foot 

50 100 

: .,. : 
' • I. 

20~~~~~-1-~~~~--.1A 
50/6~~ = 

· :5oi&'~1tii. 

1--~--~---------------133. 0 II= 
Very_dense~.dark gray, slightly silty, 
fine to-medium SAND with scattrred 
coarse-,and.and fine:~ravel 

1---4-----------------158. 0 
Boring Completed 7/25/68 

LEGEND 
I 2.0"0.D. split spoon sample r- lmparvlous SOCil 
Ir 3.0" O.D. thin-wall somple Water level * Samplo not recovered Piezometar tip 

Atterbero limit11 P Sampler pushed 
~<)-Liquid limit use unmod Soll 
~ "-..:_ Natural watercontont. Clo11slflcatlon 
'\.__ Plastic limit :Jl.... Perched Wafer 

level 

12::i: 

en 
CO . 
........ 
ln 
c-.t 

;:::::. 40~~~~~--~~~~--

13I ·50/B·'~A 

14:i:: 

50i--~~~~-I-~~~~~ 

15I :5~/5.'~~ 

16:r: 

0 
o. 0/ 0 Wctor content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING f\iO. B-57 
AUGUST 6 1 1969 W-1509-4 

' SHANNON Be WILSON 
SOIL MECHANICS Ill FOUNDATION ENGINEERS 
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-· ---- B~· 

SOIL DESCnlPTION 
0 
0 
::, Su dace Elevation: Approx. 167 I 

For est Duff 
ML Very stiff, tan, slightly, clayey, ··r sandv SILT 
SM Medi um dense, tan, slightly clayey, 
SC s i I ty, fine to coarse SArlD with 

scattered gravel .. 
SM Very dense, brown, very s i I ty, fine. 

SAMO with scattered fine e:ravel 

SM Very dense, dark gray, s i I ty fins to 
medium SAHO 

,. Ha rd, dark gray' sandy SILT with ML 
scattered gravel (Glacial TILL) 

Very dense, brown, s i I ty, fine to 
SM coarse SMID VI i th seat t ered fine gravel' 

Very dense, b row11, fine to coarse SAND 
SW with scattered gravel and trace of s i It 

( Yiaterbear ing) . 

Boring Completed 7/28/69 

LEGEND 
I 2.011 0.0, oplit spoon tample 
lI 3.0" 0.0. thin-wall somplil 
·X- SamplG not recovered 

r- lm?ervlous stal 
Water level 

r, Piezometer tip 

A tterb erlJ Ii rnih 1 

t-:-G::--1 nt,. L lquld 11 m It 
'tt.. '-..:- Natura I water eontent 
'\._ Plostlc limit 

P Sampler pushed 
use Unified Soll 

Claulflcat Ion 
~ Perched Water 

Level 

r 

-; 
<'I .... x 
I-
Q,. 
w 
Cl 

2. 0 
3. 5 

10. 5 
12. 0 

21. 0 

26.0 

32.0 

4B.O 

... ST/.NDf.,RD ro <r' 
w Oc;: ® PENETRATION Rl:::SISTM-lCE ,._ 
..J §w x (140 lb. w,;[gllt, :3011 drop) a.. 
~ ol- I- /J. Blows pe'.\r foot iz:"'< 0.. <lt (!)~ ~ 0 100 Cl) 50 

, " 0 

1I 
,, 
: 

C .. ' .... 

21 
. . . . . . ~ 

\'f ...... --en . . . . . ~ . 
:3I = . . .... 

"- ' 

""' 10 
. . . . . . . 

IN 41 "- -~ co 

~ 5I 
6I 

...... 
~ ,71 50/6'1--

I 20 ..... ' 

', : "'. 
8I ~Q/~':~ n,. 

.· 

9:::c. . 50/Si,....;... .. 
30 

SL 50/6'.'~ 10:r: = A 
=· 
"-co ,, . 
"" "-

,, 

,.._ 
~ III pq/:5'.'~ 

40 

12 ::c 

:::::1 13 :r. 
50 

... 

.. . 

0 
o 0/o Weter content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING NO. B-58 
AUGUST 6 1 1969 W - 1509 - 4 

SHANNON 8c WILSON 
SOIL Ml'.:CHANIC!l Ill F'OUNDATIOt4 ENGINEIERS 

FIG. A-43 



'c;; a, e STAf4DARD 
~ w ~c;::: ,t PENETRATION RESISTANCE SOIL DESCfilPiietJ 
£ i :SL~ ::i: (140 lb. w~lght, 30 11 drop) 
li: ~ ~i t: A Blows por foot 

Surfac0 Elevation: App.roX: 168' ~ rn .., ~ O 50 100 .......,-,-----1:-0 r......__-e.-st-oi[[,,-.---._-_-_-_-:::::::::-:·i,--o-·---+-....---0-1------,-----· 
rll Stiff, da~k brown, sandy SILT with root.~-/.L~o 
i "-~-J!.!llLP.1£..all...LfLS,.__·~~~~-,-~~~~ ........ 

SM Medium dense, tan, very silty, fine to 
medium SANO with fine g_ravef below 8.0' 

---------------------10.5 
ML Hard, b row n, sandy, s I i gh t I y grave I I y SILT 

1---11----------------~14.0 
CL Hard, dark gray, silty CLAY 

SP1 

I.IL 

Very' dense, dark gray, slightly si I ty. fir1e\ 20 _5 
to medium Shtrn ,·-------~22, 0 

SW 

SP 

Hard, brown to gray,. sandy SILT with 
scattered gravel·· 

.Very dense, 'brown, fine to coarse SMlD 
with gravel and trace of si It 

Very den~e. dark gray f\ne to medium 
SAHU with scattered coarse sand and 
fine gravel 

Boring Completed 7/29/68 

LEGEND 
~ . . ' 

:C ~o" 0.0. cptlt spoon eamplo 
lI 3;:'{' 0.0. thin-wall sample * S·~jplo not rocovere<! 
Atted,lro lirnit&• ,, 

} 2 lmpcrYlous s~al 
Wator level 

LI Piezometcr tip 

l:-G;:-t•L IC?uid llmlt 
~ ~ NQtural wotcrcontont 
"-- Plaotlc·llrnlt 

P Sampler push.id 
use Un ffltid Soll 

Clasolflcation 
.l!_ Perched Water 

Level 

26.0 

36. 0 

4B.3 

'II 
2I 
31 
41 
sI 
61 
1T 
sI 
9I 

10 .:c 

II= 

12.I 

13I 

14I 

,, , 
di' 
, l/ 
... i,, , 

· 30 
~ 
'cc 

' c-.., 

°" ' = 

40 

0 ' 50 

0 

I 

:5ois:~.& 

G 0/o Weter containt 

THE EVERGREEN STATE COLLEGE· 
OLYMPIA, WASHINGTON 

LOG OF BORING NO. B-59 
AUGUST 61 1969 W-1509 - 4 

SHANNON Ill WILSON 
SOIL Ml!C~IANICS ill FOUNDATION ENGINElilHl 

FIG. A-44 



t) 
Cl) 
::, 

SM 

SP 

SOIL DESCRIPTIO:tJ 

.Very dense, brown, silty, ·tine to medium 
SAND with scatt~red coarse sand·and fine 

. grave I 

Very dense, brown, srightly silty, fine 
to medium SAND with scattered coarse 

·sand and fine gravel 

Boring Complet~~ 7/29/69 

::· 

LEGEND 
I 2.0" O.D. cplit mpoon comp!s 
lI 3.0" 0.0. thin-wall sample 
{{- Sample not rocoverod 

~ 
Impervious sool 
Wator lovol 

"t Pi~zometer tip 

AttorbGrg limit&= 
~<S-Llquld limit 
~ '-..:.- Natura I water content 
'-- Plostlc limit 

P Sampler push:,d 
USC Unified Soll 

'I;'; Closolflcction 
....::L-. Perched Water 

level 

37. 0 

40: 0 

48.0 

111 

12I 

13 :r: 

14:r: 
501--~~~~-+-~~~~-1 

0 
o Water content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING MO. B-60 
AUGUST 6'1 1969 VJ - 150 9 - 4 

SHANNON & WU .. SON 
SO!I.. J,!ls:CHANICS t, F'OUNDATION f.UC.INEEIU:i 

FIG. A-45 



o 't STANDtd1D 
SOIL DESCRIPTIO~J .2 fil 0 a.:: ~~ PEfc!ETRATIOM RESISTA!~CE 

0 J: i 5~ ::x: (140 lb. v1,IQh?, 30"drop) 
0 ti: ~ · ?E~ h'. A BIO\'Ul per foot 
=» Sudoce Elevation: Approx. 161' ~ ~ 0 :;.,. ~ O 50 100 - ---•- --··•----------·----------='t-'---·-------,s 
ML Stiff, tan to rusty brown, fine sandy O 0 

Sill v;:ith organics . r 2.0 ----~~~---'-~--------------~-,-,, 
ML ·Soft to medium stiff, tan to rusty brown, 

slightly clayey S:ILT with seams to 4" 
oi fine to medium sand 

SM Medium dense, gray to brown_, silty fine 
to medium SAND with .trace·ot coarse sand 
and gravel 

S P Derise to very dens e , b r own, · s I i g ht l y 
si I ty, fine to medium SAUD 

i----.i--~----~----------------~~~---136.0 
Very dense, brown, very silty fine SAND 

ML Ha rd, dark gray, sandy SI LT with scattered 
gravel < · · ---

----------~~~~~--------------~----~46.0 
SP Very dense, gray, fine to inedlum SAND 

with scattered coarse sand and fine 
gravel .and a trace of silt (Wate~bearing) 

Boring Completed 7/30/69 

LEGEND 
I 2.0" O.D. split spoon eamplo 
It 3.0" o.o. thin-wall sample * Sarnplo not recovered 

A tterlH,ri;i Ii 111 i to 1 

t:--e:-;«G-Llquld IIMit 
'b.. ~ ~Jaturo I wator contont 
"--Pla3tlc llmlt 

Impervious t-001 
Water level 

Piezometor tip 

P Samplorp.mihod 

USC Un lfiod Soll 
9 Clatislfleotlon 
~ Perched Water 

Level 

:.1:. 

15I 
50,__ _________________ '_·-i 

16I 

0 25 
Cl °le, Wc.tor content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING NO. B~GI 
AUGUST 6 1 1969 w- 1509 - 4 

SHANNON fl WILISON 
11011. 11.U:CHANICfJ Ei f"OUNDATION l!NGtNi;:i.na 

5C 

FIG. A-t!G 



SOIL DESCRlPTlmJ 

SudacG Elevation: Approx. 165 1 I~ 
~-r_or_e_s_t_D_u_ff~~~~~~--------~~~1.0 

.... ~-- Soft., brc~:n, sandy ~ILT with roots and J.r 2 .. Q 
St.I orga~ics l 

Stiff, tan to gray, sandy SILT becoming .r 7 o 
loose brown, very silty fine SAND below 6'.t · 

SM Medium dense to dense, brown, very silty, 
fine to coarse SAND with scattered gravel 

l----ll---,-.-~~-~~~~~-'-~~~~--fl7.0 
SM Very dense, brown, very silty, fine to 

1I 
21 
oI 
4I 

'5I 

BI 
-,-1I 

0 

STAND.1.\RD 
PE~JETnAilml RESISTAtlCE 
(l,~O lb. wolgM, oo"drop) 

A BIO\'Hl pc.r foot 

50 100 
'~' 

ML coarse SA~lO to hard sandy SILT with 
scattered.gravel 

~~-:-~~~~~~--~~~~~~-~--~-122.0 . "BI 
. 9I ML Hard, gray, slightly clayey SILT 

--~-------------------......!, 25 .. 0 
Sit 
s p 

Very dense, .brown to gray, fine to coarse 
SA"D with scattered gravel and trace of 
silt (Vlaterbearing below n.o') 

10:i:. 

111 

12:c 

13:c 

11----1--------·-----------148.0 14:r: 

Boring Completed 7/30/69 

LEGEND 
I 2.0" 0.0. split &poon ~an,plo 
lI 3.0 11 0.0. thin-wall sc:,mpla * Sample not recovored 

Aneirber9 limita• 
1:-C;---iq Liquid llrn it 
'1t.. \t_:_ Notural 1'1at.ireootcnt 
'\.__ Pleat le llmlt 

f lrn?Qrvlou~ fli.lCil 
- Water level 

Piozoml'lter tip 

P Samplerp1111hed 
USC Un lfiod Soll 

'"" Claulflcatlon 
-i- Perched Wot er 

Level 

0 
O %i V'lr;tor content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORlr~G NO. B-G2 
AUGUST 61 1969 W-1509-4 

SHANNON & WIL.SON 
SOIL Ml!:CHANIC!l ti. FOUNDATION ENGIN~l!:FIII 

FIG. A-47 



SM 

SOIL flESCl'llPTION 

rox. 170' 

Loose. to medium dense, rusty brown, 
very silty, slightly gravelly SAND 
with roots and organics 

Dense, brown, very silty, fine to 
coarse SAND with·scattered gravel 

0.5 

3. a 

... 
;--~~~~-~-~~~~~~~~~~~~-! 12.0 

SP Very dense, brown, fins to medium SANO 
1ith scattered coarse sand and fine 
gravel and a trace of silt 

ML 
CL 

Harci, dark gray, slightly sandy, clayey 
· SILT to silty CLAY . 

20. 0 

9I 

IOI 

STANDARD 
PENETRATION RESISTM.JCE 
(140 Ii:>. wolaht1 

11 Slow!l par foot 
50 100 

30 ....... . 

. .. ·,,· ... " 
· · · 5 [V6 · ';.l,. 

Very dense, brown to gray, fine to . 
36.0 : : ii1sLl _SP 

· medium SAND. with scattered coarse SAND 
and GRAVEL .(Watarbearing) 

I I ::c 

12::x: 

·····~·~~ ·~···~~--401--~~-~+-~~~--a 

: : : 5 ti/8 ~ : . A 

1----;:-------------------1 47. 8 13= 
. . . ~ (}./. • ,i ...:_;._ A 

· · o 4 · · - = 
Boring Completed 7/30/69 

LEGEND 
I 2,0"0,D. split spoon sample 
IC :,.o" 0.0. thln•woll sample * Sample not recovered 

Attorboro llmitss 
rG.:--i<rL lc:1.1ld llrolt 
· ~ '-...:._ Nature I water ccntent 

'\...._ Plcstlc llm!t 

r- lmporvloua ,~al 
Water kivol 
Pluometer tip 

P $amp fer pushed 
use Unirlocl Soll 

Clc:rnelflcat Ion 
.,Y_ Perched Water 

Level 

,. . . ..... 

. . . . . . ~ .. ' ' 

0 
o 0/o Water co11tont 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORiNG NO. 8-63 
AUGUST 6, 1969 W -1509 - 4 

SH'ANNON 6 WILSON 
1011. tllltCHAlll!Cll Ci FOUNDATION ENGINElltS 

F!r-i. A_;, 4A 



SOIL D:ZSCf'l!PilON 

.... 
0 
0 .... 
J; 
I­
ll. 

Surfoco Elovatlori: Approx. 181' ~ 

SM 
Far est Du f_f ____ ~--------1. O 
Medium dense, brown, si I ty, fine to 3 v 
CJ)_a_r_s_e~S~A~ND~w_i_th __ g_ra_v_e_l~~~~~~·-·j'i · · 

SM Loose, tan to brown, silty, very fine 
ML· SAND to medium stilt slightly clayey 

SILT with horizontal sand partings 

1-..-,--1-----------------15: 5 
Mt ..,. Hard, mottled tan and gray, clayey SILT ...,-16.5 

~~Hard, dark gray, clayey SILT with 
d d I .·,. r1B.4 t~e~r~ed"'--s_an'--_an ___ -g_ra_v_e-'-~~~------

SP 
Very dense, brown, fine to medium SAHD 
with scattered coarse sand .and gravel 
and a trace of silt (dry) 

Boring Completed 7/31/69 

LEGEND 
I 2.0" O.D. split spoon sample 
lI 3.0" O.D.thln-wallsamplo 
·~ Somplo not rocovered 

Atterberg limits= 
~-o-Lfquld limit 
....,. \t_:_ Natural water contont 
'\.__ Plastic lfmlt 

lmporvlous sool 
Water level 

Piezometer tip 

P Sampler put had 

use Uni1iQd Sell 
Clanlflccition 

L Perched Water 
I AV•I 

11 
2I 
3I + 

= CC> 

4]I ~ 

51 s 
6I 
7I 
BI 
9I 

III 

121 

0 

., 

SiAND.'\FlD 
raJETRATION RESISTANCE 
(140 I b. \~s:iloM, 30" drop) 

6 Blow:: per foot 

50 100 

~~ 
101-1~~-~-t--,---,-~~-1 

:\::: ... : :H~: .. 

20 

:4..:__.: : : : : 
::::::S~ -----:.--.:.__i 

·-·· 
5 0/6 1'. ..;_.;_. .6. 

.50/.6_.·~ ~ 
50/£'.' .: IA 

I 
: 4. 

30,rr--~~~~+--~~~~\H 

50/4'!~ IA 

0 25 50 
e 0/ 0 Water content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING NO. 8-64 
AUGUST 6 1 1969 ll.'.-1509-4 

SHANNON 2t WILSON 
IIOIL MECHANICS & FOUNC>ATION ENGINEERS 

FIG. A-49 



Ml 

SP 

SOIL DESCnlPTIO<'II 

Surface Elevation: Approx.; 178' 
. Forest Duff · 

Loose to medium dense, rust_y brown, 
s i I ty, grave 11 y SAliD with roots and 
organics · 
Lledium stiff, tan, clayey SILT and loose 

, to med i urn den_se, fine to· medium SANO · 
(layered) 

Hard, brrr.vn, very sandy SILT with 
scattrired gravel 

Very -de"nse, brown, fine to medium SAND. 
with scattered coarse sand and trace 
si It 

Boring Completed 7/31/69 

END 
I 2.0"0.D. opoon llClmpls 

3.0" O.D. th!n-wal!smnph, 
"'n"' Sample not iti")C0Vi)(0d 

iO. t'r:rtug tfmi'/:,1 
lquicl ! i mi t 

Natural ,rnrof co11font 
Plut1th: ! Im l t 

Wcrtor lovol 
rJ Pi1Hom,~t,,r 1ip 

P $gmp !or ptrnhcci 

USC Unifod Soll 
C!omolflcatioa 

.:5l Perched Water 
Level 

4.5 

10.5 
13.0 

SI 

9I 

IOI 

I II 

THE EVERGREEN STATE COLLEGE 
OLYMPIA I WASHiNGTON 

100 

5 I 
AUGUST 61 1969 W - 1509 - 4 J 

S!HANNON !'I. W!UlrON 
!11011.. MECHll.N!Clil !!i FOU/iOAT!ON ENCINE!.RO 

-~~~~ -~ 



-=~,..------~~-~-~,,-,.-~-r=-~---U)~i---~-.----S-TA-ND-,-.,r-,D 
. SOIL o:::scmPTl(>rJ - I.I.I ~IT. ·~~ PENETR;\TIO~~ RESISTANCE 

0 -x ~ :5j::: ::c {140 lb. 1·:oloM, :5-:>"drop) 
ff> Ii: ~ &'..:,t t 6 Blowo per foot 
:.:i Surf'aco Elevation: Approx. 145' ~ ~ C!):1:;: ~ O 50 100 

__.., .. ~Duff o 
~ Loose, b'iown, very si I ty SAHO with roots ~· ~ V-\. ·-·jlJif!.__Qj_gan i cs _r · 
~:\f,lediurr: dense, tan to brown, silty fine SMrnr4,5 

SW Medium dense, brown to gray, slightly silty, 
fine ib coarse SAND with scatJered fine gravel 

11--S-M-1--Lo_o_s_e_, -,-i-gh-t~b-ro_w_n_,_v_e-ry~s-i-!t_y_,_f_i_n_e_S_A_ND-. ~--iio. 5 

t--~i....:...Oe_n_s_e_,_t_a_n.-v~e-ry--s-il_t_y_;_f_i_ne-.·-t·o--c-o~a-rs~e-,-SA-N-'D~-!JJ.O 
SM wi't h s ca t t e r e d f i n e g r a v e I (we a t h e r e d l I LL) 

r--t-----------------117. 0 

SM Very dense, brown, silty, ff,ne to medium SAND 

1------,1------------------~22. 0 
llard, dark gray, sandy, slightly gravelly, ML clayey SILT 

-------,---------------126. 0 

SP Very dense, ~rown to .gray, slightly silty 
:SM to silty, fine to medium SAMO (Waterbearing) 

'Bor in°g Comp I eted 7/31/69 

LEGEND 
I 2.011 O.D. eplit 1,poon Eomp!e 
Ir 3.0" o.o. thln-woll saMple * Samplo not rccovorad 

Attorberq limite1 
r-Q-j--Lk;uid limit 
't\ '1......:_ Natural watorcontont 
'-- Plostlc limit 

~ lmper11iove Hal 
·1,.2... Water leval 

B Piezometer tip 

P Sampler p1Jsh0d 
USC Unifk1d Soll 

Claoolflcatlon 
~ Perched Water 

Level 

:):.:.:: . . . . 

. . ' .. 
•rr 
c:r, 
=. 
'-- 10 <') 

;:::. 
I 

8= 

9I 
30 

" 
I O:x: er, 

CD' 

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

40 

0 
e, 0/o Water content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING NO. 8-66 
JANUARY l51 1970 W- 1509- 4 

SHAt-lNON & WILSOt,! 
SOIL MECHANICG Iii l"OUNOATION ENC,,INEERia 

FIG. A-51 . 



0 
CJ) 

SOIL C~SCR!PT ION 

.:> Sudaco Elevation: Approx. 152' 

.... 
0 
,:,,I -:c 
I­
n. 
w 
0 

~ 
. , ~nu71~----· 

SM edium dense, rusty b'rown, very si l.fy; 
____'._ . ine to co?rse SArJD vtith gravel .and roots 

SM · Medium dense to dense, brown,· very si lt_y, 

J0.5 
...r- 4. 0 

fine 
' to med·ium SAND with icat·tered coarse sand 
~ .Jweathered GI acla l TI LL) · · 

SM pense to very dense, brown, si I ty, .f.ine 
to coarse SAND with scattere~ fine gravel 

SW Very:oense, gray, slightly silty, fine to 
coarse-SAND with scattered fine gravel 

T 9.0 

t--t--------------------121. 5 

ML Hard, dark gray,. sl ightJy clayey, sandy 
SILT 

1--,;--------·---------130. 0 

Very dense, brown,. slightly silty, fine 
SP to medium SAND with scattered coarse sand 

and fine gravel (Waterbearing at 36 fJ.) 

-------------,--.-·----~L.5 Boring Comp!eted 8/1i69 

LEGEND 
I 2.011 0.0. split spoon 11ampla 
lI 3.0" O.D. thin-wall sample * Sample not recovered 

Atti9rberg limits: 
t-:-o:---1 <$- L lqllld II r,1 it 

'11.. ~ Natura I r1ator ccmtent 
'\..__ Plaztlc limit 

r-~ lrn;:,crvlous rnal 
Water level 
Piczometar tip 

P Sa mp lor p.;shod 

USC Uniff.od Soll 
Clau!flcatlon 

vJ Perched Waler 
Level 

7= 

BI 

9I 

IOI 

III 

STMJD,A,rrn 
PEW!TRATtOf.J f~ESISTAMCE 

(140 n,. v;;il~M, 30" drop) 
A Blow.:1 p@r foot 

50 100 

2 o i---------1--_ ~ q1_3 ·:~r,,.\ 
: .50/B ~-:--,.,-

. 
301--~~--~-1-~~~~--f 

:~ 
401--~~~~--~~~~-11 

0 % Water c.ontent 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING NO. G-·67 
JANUARY 151 1970 W - 150 9- 4 

SHANNON &: WILSON 
1011. HF.CHANICS ill! l'"OUNDATION 11:NGINri:EAS 

FIG. A"'"'.52, 



-r==~·::~~-·-J~ --- g 
0 ::c a. 
ro ~ 2 

0.. < 
:::i Surface Elevat : Approx. 163' ~ m 

11---ii-o., Forest ·ouff ___ HL5 

e 'srAt-mAr~o .] 
.£~ Pft-H:TRATIOt'.! flESISTP.rJCE. 
:x: (140 lb. r::-!,;iM, W"drop) 
K A Blow!> per foot 
~ 0 50 100 
0 -

hSM '.'\Loose, dark qro.wn, very si I ty SAND with rootsr112.o 
1 L.J \...._and o I.Ran I cs·.-~~---------'/. _ 
'\Mlf~.~2.!J_Sandy SILT r4,5 

Very dense, brown to gray, very silty, 
SM fine SAND with scattered medium to coarse 

sand (Glacial TILL) 
1--~·t-~~~~~--~------~~~--111,5 

Very dense, brown to gray, very s i I t y, 
SM fine to coarse SAND with scattered fine 

gravel (Glacial TILL) 

SP 
Very dense, brown, fine to medium SAHD 
with a trace of silt 

SM Very dense, gray, silty, ·fine SAND 

SP Very dense, gray, slightly silty to silty, 
Si,i fine to medium SAND 

V.e ry densg, brown, si I ty, fine to medi µm 
SM. SAND with scattered coarse sand (Waterbearing) 

jloring ·Completed 8/1/69 

LEGEND 
I 2.0 11 0.D. cplit epoon r.arnph.1 
IC 3.0 11 O.D. thin-wall somplo * Sompla not rQeov.irod 

Atterboro lirnita• 
r-G:--lw~L lq1.1ld limit 
·~ ~ tJatura I wat~r ecmtont 

'\....._ Plastlc llrnit 

~-'i7 Impervious C'..lOI 
Wator level 

·•· Piezomotar tip 

P Sarnp lcr puc,hed 
USC Unified Soll 

Cla:rnlf!ccit ion 
...2_ Perched Woter 

Level 

4I 
5:r 

: ~ : : : : : : : : : 
: : : : : : : ~0·/·6; ... ~ 
........... --~~ 

t~ 
101------+-. ..--r,-:-. -. """"·-C,,..,l -:-=~::rd.~ ':l. 

:5oi2t~~ 
:50/.4'.'~6 
. ,-'·, ... 
·5D/5!'~i,,.,1\ 

201--~-·~~~sl--~-·-·_·_·_·_·~ 

< ·50/5'~.6, 

0 · 25 50 
c 0/ 0 Water content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA 1 WASHINGTON 

LOG OF BORING NO. 8-68 
JANUARY 151 1970 W - 150 9- 4 

SHANNON De WILZON 
1:011.. MIEC~IANICS l!t FOUNDATION ENGlh![tERS 

FIG. A-53 



0 ,., 
_:__surfac:o El0vat!on: Appr.£_x. 166' 

SM 

SM 

Medium dense, light brown, fine to coa(~e 
SAND with scattered fine gravel 

Very dense, brown, silty to very silty, 
fine to coarse SAND ·with fine gravel 
(Glacial TILL) 

a. 

r---i-~~~--~.-~~~~~~~~~~~117.0 
SP 
SM 

Very dense, brown, fine to coarse SANO 
with seams·to 3 inches of .silty fine sand 
(Vlaterbear i ng) 

t---1.------------------,---12 3. 0 
ML Ha r d, b r o ivn , c I a y e y S I LT ( d r y ) 

ML 
Hard, .dark graY, c !ayey SI LT-with seams to 
1· inch of silty, waterbearing, fine to 
coarse SAND 

SM . Very dense, dark gray, very si !ty, fine 
grave I ly, fine to coarse SMJD -----

SW Very dense, gray, locally silty, .fine to 
SM coarse SAND with fine gravel (Waterbearing) 

Boring Completed 8/4/69 

LEGEND 
I 2.0" O.D. Gplit cpc:,n complo 
IC 3.0 11 O.D. thin-wall 1ampla * Sample not recovered 

Attvrboro limito1 
r-O--f..,z..Lfquid limit 
\t '1L...:_. Notura I 'i:latc.r CCinton1 
'\__ PIO$tlc llmlt 

~.. 
lmpcrvlo1111 e:ial 
Viator levol 

;. PiezoMeter tip 

P Somp lor rwch,d 

USC Unified Soil 
Clc:icfflcation 

...!L. Perched Water 
Level 

tI 
2I 
3I 
4I 

51 
6I 

71 

sI 

0 
o 0/ 0 Wator content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORIMG NO. B-69 
JANUARY 151 1~70 W- 1509 - 4 

DHANNON c, WILt!ON 
$OIL MECHANIC& Cl F'OUNDATION ENGINEERlli 

FIG. A-54 



... 
o. 
G .... 
£ 
I-
a. 
w 
0 

SM 

SW 
Dense t o v e r y dense , I i g ht b r own, . s I i gh t I y 

SP silty, fine to medium SMID (Waterbearing) 
t--S~P-~~V~-d-:--~~~--,f~.~-::-:-~:·~~--~~~~ i6.5 

er ense, ra , .1ne · I----''--~~-"'--<-~~~-'-~~~-~~~~ 18.0 

ML 
Cl 

Hard, dark gray, clayey S.ILT to .silty CLAY 
with a few seams to 6 inches of fine to. 
co a r s e v1 a t e r be a r i n g S Mm ( b o·u I d e.r at 2 I. 5 f t. ) 

SW 
Very dense, gray, slightly silty, fine. to 
coarse SAND with scattered fine.gravel 

Boring Completed 8/4/69 

LEGEND 
I 2.0" O.D. cplit spoon cample 
lI · 3.0" 0.0. thin-wall samplo 
-~ Sample not rocovarad 

AHorbGrCJ limits: 
t:-c.:-1~Lk;ulcl limit 
"-~ Notura lflat,:ir content 
'\.__ PhHtlc llmlt 

lm~crviou(I esol 
Viator level 

Piezomat~r ffp 

P Samp lor p1rnl1ed 

use Unified Soll 
Claeolflcotion 

.l2__ Perched Waler 
Level 

3 6. 0 

148: 8 

fl) 

w 
..J 
0. 
~ 
<: 
ti) 

11 
2I 

3I 
41 
51 
61 

·11 

9.I 

IOI 

III 

12 :r: 

131 

elli'.: 
:51::; 
~~ 
(!) ,__.> 

::::::::: '":::::(( 
. : : : : : : : : : : : :50/6'.'~A 

: : : : : : : : : : : : :~ 

~r: 
:::::::::::~\: 

20 . : ..... ·\ 
. . . . . . . . . . ........ \ 

--~10 

30i~-·-·_·_·_·_·~· -·i~~~~~-1 

· · · 50/5"~·1 

• 50/5.5L1 

: ~0(4:.5~~- 6 
50--~~~->-~~~---

0 
o 01., \'/atcr con ton t 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BOfHMG rJO. B-70 
. JANUARY i5, 1970 W- 1509- 4 

SHANNON Ci WILSON 
11011.. Ml!CIMMJCO Ill FOUNDATION ENGIN!l:li:IH~ 

FIG. {.).-55 



Si~ IToose. rysty broJW_,_ s(i.ty SAND with gravel 

SM 

SP 
SW, 

Very dense, I ight to d<.1rk brown, very s.i I ty, 
fine to coarse SAND with scattered fine 
gra~el (highly weathered &tacial TILL) 

Very dense, brown to gray,·slightly silty, 
fine to coarse SAMO with fine gravel 

. (\': a t e r be a r i n g) 

s.-.,.,~ ,_ 
"' r,) 
Q- w ... 
x .J 

0.. 
I- :! t:I.. 

"' I.ti 
0 rn 

-~ STANDARD 
~. PEmETRATIQ;,J RESISTMlCE 
:c (140 l!J. _30 11 drop) 
t: A fllOWlii PQf foot 

l5 
~ 0 50 100 ---------....;. --,~ 0 '' .. ' .. ' ......... . 

1J 
2I 

3I 
4I 
5I 

14;5 6I 
7I 

Br 

9I 

lO::i:: 

en 
(D ' ........ ' 

~- · ·O · · · · · · · · · 60/-6~-t~ .'.'.\ 
~ 20.__·_·_·_·_·_·_·_·_·-1-·~·-·_·_·_·_·_·_·~ 

: : : 6 0/5~..: . 6 
30 ........ . . .. ,• ...... 

36. 0 
37.9 II= 

Hard, darl< g1ay, sandy, clayey SILT with 
i-l_,iL __ sca1JJ1Jed .iu._av,el ____ ..,_ __ • ____ -'l . : : :50/5.''..;...i [J, 

Joring Completed 8/5/69 

LEGEND 
2.0" O.D. ep!it ~peon 11ar.19fo 
'.::-.0 11 O. D. Hiln ·· wG I! ~amp ls 
Sarnple not rlii<"-'<'HCd 

p 

fqulcl ii r;d i" USC 
Mature! wo!'cr Co:'lfont 
P lo s tic I! rn it ..5J._ 

imper11lous 1io<:1i 
\\later l$VGI 

i'io1or,1oltn" Hp 

SClmp lor pui;,f'H_:.d 

Unlfbd Soll 
C!O!!lll f [ cot iM 

Water 

• • • • • • • * • • • • • ~ ~ ' • • 

401--~~~--+-------~~ 

~ . ~ .~ . ' . . ~ 

•••• # •••••• 0 0 0 I > ' • • ~ o 

..... ·.·· .. 

0 25 50 
O 0/o Wotor co nter.t 

E EVERGREEN STATE COLLEGE 
OLYMP!A 1 WASHINGTON 

JANU/\RY W-1509-4 



SM 

SM 
SW 

l.ll 

SOIL OESCi'~!PilOi~ 

Sudaco Elevation: Approx. 155' 

Very dense, brown, very silty, fine to 
coarso SANO with fine gravel (weathered 
Glacial TILL) 

Yery dense, brown, slightly silty to si'lty, 
fine to coarse SAND with sc,ttered-flne gravel 
·and seam·s of fine to medium sand (V/aterbearing 

Hard, dark gray, clayey Sill with scat­
tered sand and gravel (Waterbearing) 

Boring Comp I e ted 8/5/69 

L END 

Sampler 

USC Unified Soll 
C,uHl11eotiM 

f'!i:rntk; ~ .SL.... P,:!'cl:ed Weter 
i"""""""""··;p.~..,.-~""'""'"'"'""'""'~~"""-"'~ .. ·'""""""~™-"•""'"""""""''---__ ::~~ 1~e, I. ,,,.,...,,,,. "-"""'""'··"" 

17. 0 

37. 6 

47.6 

11 
~I 
\31 
4I 
5= 

6:C. 

7-

BI 

9:::i:: 52..... 
m 

STM~DARO 
PEMETRI\Tlot.~ f<ESIS'T'MJCE 
(140 lb, wolght• 30"clrop) 

A Blows pGr foot 
50 100 -

... .t. ' ... 

. -~ 301--· _· _._._._. _. _. _. ------

101 

III 

12I 

13= 

~ n::,. 

: ~Q/~.:5'.'': ' ,'.ii.. 
........ 

501--~~~~--~-~~~~ 

THE EVERGREOI S: E COL.LECE 
() lVi P j /\ y ,,vA 'SHI r·~GT O f\j 

G -, .. ' 
UARY 

B-
VI- 1509 - 4 



SM 

SW 

SM 

~OIL D!!5CR!PTION 

Very dense, brown to gray, very silty, fine 
SAUD with scattered medium to coarse sand 
and fine gravel (weathered GI ac ial Tl LL) 

Very dense, brown, fine to coarse SAND with 
a trace of si!t (Waterbearing) 

Very dense, dark gray, very silty, fine to 
coarse SAND 11th scattersd gravel 

Boring Completed 8/15/69 

LEGEND 
I 2.011 O.D. split opoon somplo 
lI 3.0" O.D. thlnMwallsor,,plo 
~\" Sample not rncovored 

~ lmpervlouc t:j'GI 
Wotor l19VOI 

[l Piuomotor tip 

Att.1rborg limit111 
b-0.:-i .. ~Llq.ilcl limit 
\\. \-:._;_ Naturo I w1Jter co11tont 
'\...._ Plaetlc limit 

.. 
p Sampler PUGhOd 

USC Un ifiod Soll 
Claumcat ion 

.sL. Perched Water 
Level 

.-.,,~:.-~; 

0 
5 
0 

5 
0 

0 
n 

. 0 

en 
w 
.J 
Q. 
s 
""' ct 
Cl:> 

·11 
/ 

3= 

5= 

6I 

12 :r: 

13I 

f 4 :::c 

ST/l,fJDf,;1D 
PEJ.JEir!AT!OtJ RES1ST/l.£'1CE 
(140 lb. oo''i:lrop} 

A Blowo per foot 
100 

IOr-_-,-.-.-.-.-.-.-.-...~._,,,..,.,..,.,_8-_;--:-P-~.~.~ 

'. : : 50/5'.': ·, 
• • ••• > •• 

. )i0/4. 5'' : : 

30 ....... . 

40,_·_·_·_·_·_·_·_·_· __ ·~· _._,_·_·_·_·_·4 

~ . . ' ' ' . . . 
· ·50/4. 5"-;,,,!). 

50 ........ . 

0 
(l) 0/i:> Water oonf(lnt 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

l.OG OF BORIMG NO. B-73 
JANUARY 15, 1970 W- 1509- 4 

SHANNON Ill WIL,..':JON 
11011 .. MECHANIC!; Gt FOUNDATION !!!Nl'll!Na:r.ns 

FIG. A-58 



o. en "ii SYAf,:0,'.,; D 
~ j !?.r..: ~ PEntrn/.fflO[J RESISTt.NCE 
z n. §w -.£ (l·~O lb. wc!.;iM, so"!.irni:.l 
~ ~ gj ~ l:. E:lo1ug por foot 

SOIi. DESCRlr'TIOi'l 

Surfaco ElevoHon: t.pprox. 162' c1 ro o_-.i-0 _____ -50 --~--- 100 
~-,=·-l-~-s--e-, _t_a_n_, -v··-e-r_y _s=i~I· -t y'~.---f i_n_e_fo_c-~a-r_s_e -~S-P_i·t-l-__ -0===-G-. ------i----0 

t~ L Ha r d , t a n , s a n d y S I LT ( h i g h I y' we a t he r e d ) · 2 • 5 I I 
1----;1--~-'----'~-'--"--~---..::.~:-..::__~~~.'....-~~ 3.4 ::1::::: 

SM 
Yer y dense, I i gh t b ro wn, s i I t y, fine to · 
coarse·SAND with fine gravel (Glacial TILL) 

.._.,_. _______________ ,._ ----~17. 0 
-~~Hard, light brown, fine-sandy SILT --.r-18.0 

SM Dense to very dense, brown, s i I t.Y, fine to 
medium SAtlD (Waterbearing) 

--------------------0-13.4 .. 0 'Hard, dark gray, slightly fine sandy, silty 
CL CLAY 

---;;,---------------------~-- 3 8. 4 
Boring Completed 8/6/69 

LEGEND 
I 2.0 11 0.D, i,.plit spoon can-.pf,g 
JI 3.011 O.D. thln·\:/oll sample 
·>1- Sam pie not rccovere d 

Att~rbcrg limito: 
I--O:--i•r:'1-Llq1Jicl I ir,1 it 
~ \t,...:._ tJatura I uator con~(lnt 
'-- Plnsilc llflllt 

r- lmpurvlo1.1s oool 
Wator lovol 

:· Pillzometo~ tip 

P Sarnp ler pYahed 
USC 

..!L. 

Unified Soll 
Cla:rnlflcCJI ion 
Perched Water 
Level 

2I 
'3:x. 

4:I 

71 

sI 

,or 

= = '--· . to 

" co 

: L~f 
101--. -. -. -. -. -. -. -. -. -.-.-."'"' ;:i __ u-, ;'"'u·"''~_,& 

• 50/;}j~ 
::::.7: 

201--------+--·-·_·_·-1----.1 

30 ........ . 

;::;::;~~:\: 
:::::::::~ 
.... · · · · · · · · 50/P:" .... :-t>" 40 . . . . . . . . . . .... -i . . . '-'-

. . .-~/,. . ·. . . 

' ' .. ,' .. 
0 

o 0;., Water content 

THE EVERGREEN STATE COLLEGE 
OLYM PIA 1 WASHINGTON 

LOG OF DORlr~(; NO~ 8-74 
'JANUARY 13, 1970 W-1509-4 

SHANNON & Wll.$0N 
11011.. l:H!CH/,NICG Iii FOUNDATION EHtlllNEtl'Hl 

FIG A-(':;,(~ 
. . ,., ,. ' 



--·-----~-~~-T.~===~-~~-~-· ,--]~ ~-::~-- PE~:En,~.:J91~A~TANC~ 
o X Cl. ::if'_" :i;: {140 I t'J. \',Cti\Jht, :50 drop) 

t- ..,_.. o·- r " en a.. ~ c.;~ o.. = 610\s'C per foot 
::::> S1Jd~.9_~~-prox. 159' ~ _ "' _Cb~.- ~.9 50 100 

S\,1 Loose, rusty tan, slightly silty, fine to D, 0 ... :::::: · · · · · · · · · 
1 coarse SAND with scattered gravel ll : : : : : : : : : 

'Tery dense, tan tg brown, very silty, f}iie~4.5 21 
SM ·to coarse SAND with scattered gravel 

ML Very stiff, tan SILT with se;i~s of i-in_e_t_o __ --;?.O 
--.. coarse SAND 

SM 
Very dense, light brown, very silty, fine 
to coarse.SAND with fine gravel (Glacial 
TILL) 

9. 5 

i------------------30. 0 

S\lf_ Very dense, brcwn_, slightly silty, fine to 
' boarse SAND with fine gravel 

Hard, dark gray, silty CLAY 

Boring Completed 8/6/69 

LEGEND 

57. 7 
-58.9 

I 2.0" O.D. t:i,!it !!peon camplo ~~ lm!')Mvlous MC!I 
l! 3.0" 0.0. thin-wall sample _µz... Water level 
~'C' Sample not rocovorod U · Piazornet€1r tip 

Attorberg lirnHe1 P Sampler 1)-l!!!hocl 
1:-Q-i<--Ll;Jllld llmit lJSC Unifa,d Soll 
'ti.. '1t__:_ l'-Jatura I ,;sateir contont Cloosfflcatlon 
"--- PlaGtlc limit ...st..... Perched Water 

4• 

5I 

6I 

7I 

. 8:::c 

9I 

'Ill 

12:c 

13I 

14:c 

151 

= 
CD 

IOI-_-.-.-.-.-.-.-.-. ~.=.::::~·;:D/;;:-1~;,~~-~~-:,J (\ 
: : : : : : : : : : : : 50/2'!..:_,;,,_!J. 
• • < • T ' 0 > • 

. . . : : : : : : : '. 50/~.: 5:11 : : .\ 

... ·50/4°· 6. 
201-·-·_·_·_·_·_·---+--·-·_·_·_·_·_·_·_·~ 

30 ........ . 

' ' · ' · · · · ' · ' ,' ·50/4"-P-c~ 

~4oi--·-·_·_·_·_·_·_·_·-1--· _·_·_·_·_·_,,,,--1 
......__ 

= 
: : : :5?1:4:'~1!'.;, 
. . . . . ~ . . . 
'' T • • • • 0 0 

' ... ' .... 
· ·. 50/ 4,. 5-"--'-{> h. 

501--~·-·_·_·_·_·_·-+-·-·_·_·_·_·_·_·_·~ 

· ··50/6'~ 

.. : : : : : : : : . ~Q/5; 5.'~,~ 
60~-~~~~-l--~~~~--l 

0 

.. . . . . . ' ... 

e 0/ 0 Water contsnt 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING MO. B-75 
JANUARY_ 15, 1970 W - 1509 - 4 

SriANNON Ci WILJ;ON 
t:JOIL Ml!:CHAMIC9 .!ii FOUNDATION ENGINEt:~i!i 

Level 
'--~·~~~~~~--~~~~~~ . .;;.;..~~~~~~~~~~~~~~~--~~~~~~ 

FIG. A-60 



SM 

to very silty, 
scattered fine 

Very dense, brown, silty, fine to coarse 
SAND with fine gravel (Waterbearing) 

dense, brown to gray, slightly silty, 
to medium SAND with scattered-coarse 

8/6/69 

LEGEND 
I. 2.0" O.D. spilt opoon sample ~ lrnporvlou1;1 :,:iot 
lI 3.0" O.D. thin-wall somplo 'l,.."Z... Wotor levl!!I 
~~ Sample not recovered [l Piezoniotor tip 

Atterborg llmi,01 P Sampler puohe,d 
t-Q:-14-Llquld limit USC Unified Soll 
'- '-.:- Natura I r1e1t.i~ contor,t Clatolflcatlon 
'\..._ Plaetlc limit _!!._ Perched Water 

Level 

"I.; 

100 

: : : 50/5~~,·\ 

•••. 50/6"~1 
. : : 50/3 11 •• 

40 . : : .5Q/(' :4:'-' Ll 
. . ~ ' 

. ' . . . 

0 
0 % Water contont 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING MO. B-76 
JANUARY 15, !970 W-1509-4 

SHANNON Lil WILSON 
13011.. MltCHANIC:8 £, FDUHOATION ENGIN111UUI 

FIG. A-61 



SM 

Ml. Stiff, tan,. clayey SILTwlth a few seams 
. of _fins sand (highly weathered) · 

. SM Medium dense, light brown, very sllty, 
.fine to coarse SA.NU (\'leathered 61acial 

Very dense, brown, very si !ty, fine grav 
SM· !y; fine to coarse·s~trn (Glacial TILL) 

CL 

SW 
SM 

Hard, dark gray,.silty, locally fine 
sandy CLAY (dry) 

Very dense, gfay, ·fine to.coarse SAND with 
seams of toarse sand and fine gravel 
(Waterbearing) 

Very dense, gray, slightly gravelly, fine 
to coarse SANO with seams of very silty, 
fine to medium SAND (Waterbearing) 

. 0 

111 

14::c 

15= 

16= 

STMJOAiW 
H'.ilETfU\TION RESISTMJCE 
(140 lb. ?.011 cl,op) 

r::, Bio,:tlil por foot 

. I:;, . .. ·,.'. · 1·' ''.'' . . ..... . 
i.. ' .. ' . ' ' 

. ~ . . . .. . . 
!Or--~--:+~~-~~~~~--. 

30 ........ . 

.. 50/2: 5.'~: : t;, 

. 60/6;~~ -~ 

. (} ' ·------1 .. ~ j, 
: . : :50/6~': : 

: : : : : : . : : : : ~0/5.:3'.'...:...i, !\' 
40r--~~~~--~~~~--

60 ....... . 

,..,.._~~------~-,--·---·-------~ 67. 7. 17= 
Boring Complet&d 

LEGEND 
:C 2.011 O.D. nplit 11poon namplo ~r-:,; lmt')er\:'IOijS t'.lal 
lI !.011 0.0. thin-wall sample Water lavol * Sample nc:,t roccvored · Pi1.1toM11tisr tip 

Attorbcrg llr.1ito1 P Sampler pm.1!'1ed 
t-o.:--; .. ~Llquld llmit USC lJniil<icl Soll 

70 ........ . 

0 25 
o 0/o Water cont3nt 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BOnlNG r.so. 8-77 
JANUARY 151 1970 W-1509- 4 

SHANNON & WILSON 
con .. l,lC:CHAtHC£1 ti JtOllNOATION ENGINEli:l'UI 

50 

'-''-.:- Natural watofccatont . , CIC!r;elfleat!oo 
'\.___ Plootlc llrnlt ..L Perched Waler 

--~~~~,~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~-
FIG. A-62, 



cl; STAl'W/i.fW 
11.i !?a: PEN:'.:YIU,T!O~; nEStSTM!CE 
1r :.'>\::! (lt::-0 l!:l •• ~olgh'<', w"c.rnp) 
::1E ~<:1( l~ l:llow::: pc, foot 

Sudaco El0vaHon: Approx. 162' : fu~ O 50 100 -:-~~-~.~---·=-·-----------------·-----;,--,----;~- --'==~~~,,...,_ 
S.M Loose, tan, very s i I t y 9 f i n e to co a rs e S Al~ D 

Medium stiff to stiff, tan, clayey SIL-T 
ML with partings of loose, fine to coarse sand 

(weathered} · 

11 
21 
31 
4!IP 

·t, ' ' . ' . ' ' 

J::::::: 
1::::::: 

10 .. ...,.., ..... . 

.... ·"'(·:· ... - ' .. ·-...; 
,\ ... ~ .. ' . SP ~ense, brown, slightly silty, fine t'o ll.O 

m SAND with partings of fine to coarse r. 14 _0 
sand ~ · - -

51 
6T 

SM 
Medium oense to dense, brown t.o gray, si lfy 
to very si I ty, fin~ to coarse SAND with 
scattered fine gravel (highly weat~ered 
Glacial TILL) 

t---t-·----------------129. D 

SP 
Dense to very dense, brown, slightly silty, 
line to medium SAND with seams of slightly. 
gravGf ly, fine to coarse sand 

-----------------148. 8 
Boring Compl~ted 8/7/69 

LEGEND 
I 2.011 O.D. nplit spcJn aarnplo i impervious IWtJI 
II 3.0" O.D. thin-wall sampl3 SL Water levol 
·}~ San,pla not recovered t Piozomater tip 

Atfarberg limitti1 P Sarnplqr pu3hGd 
t'.-C:--i~Ll~uid llmit use Unlflod Soll 
'b.. ~ Natural wi:itoreClflt0nt ·~ Clc!!ll1lrlcation 
'--- Plofl~lc llr.ilt _2- Perched Wofer 

Level 

71 
sI 
sr 

101 
11 I 

p_ 
= = 
~ 
"' ;;;--301--~~~~-1-~~---c>""""---I 

151 : : : ~0/5": ~-+ 6 
50 

0 25 
o 0/0 W,;;tor co11tont 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BOFllt-JG MO. B-78 
JANUARY 151 1970 W-1509 - 4 

SHANNON 61 WIL-90N 
SOIL. Ml!:CHAtJICS ti !"OUNCATION EIJCllNl!l!P.111 

50 



ML t,!edium stiff to stiff,-tan, clayey SILTi 
__ .......,w:...:.i...,t~h...o:seams to 1 inch of fine to coarse sand 

SW D,_en_~ brown, ti lie to co-ai'se""s°"AND 
Medium dense to dense, I ight brown to 

12.5 

15. 5 
17.0 

SM gray, very silty, fine to coarse SA!-lD. 
with fine grave I (G'I ac ia I Tl ~L) 

i---t~·~~~-~~~~~--~~~-~~~24.0 

SM 
De11se to very dense, brow~. silty, fine 
to coarse SAND with scattered gravel 
(wat,rbearing) .. 

11 
21 

·3jP 
4 p 

5 

GI 
71 
BI 
.sr 
IOI 

121 

t4I 

,. , , 
'ii ,, , 
J t 

-1-
10 . \ 

. I 
I 

:lf.q·: :::: : : :_:. -~ . . . . . . . . . . . . 
20 · · · · · · · 

:~~ ··~· 30...-_______ __,,,,,_ ___ ~ ··v: 
:It( ' 

401----1--¥-J'--:~_( --

1---:-----~·------------14B. 5 15I 
Bor.ing·completed B/B/69 

/~ 

'. : : ~ Q/:6'.~ Li. 
50r----------------t 

LEGEND 
I 2.0" 0.0. oplit spoon tarnple 
TI 3.o" O.D. thln-wallsampla * Samplo not recovered 
Attiarl>org limitc: 
t-o--i.a-L1q1.lid limit 
~ \~ Natural v;otcrcc11tont 
'-- Plastic limit 

-f ~ Impervious o~ol 
_P,L- Water levol 
LI Piezometer tip 

P Sampler rwohed 
USC UnH!cd Soll 

Claoll!flcation 
_u_ Perched Woter 

0 25 
o 0/o Wutar content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF B0Ri1~G NOe B-79 
JANUARY i5 1 1970 W - 1509- 4 

SHANNON e1 1,,•11LSON 
li:011.. M!ZCHANICQ & FOUtlDATION ENGINES:RB 

50 

..__~~~----~~~~~~~~~=l."""e,vru__~~-~~·~~~---~~----~~~~~~~~~--



-----· -7.0 
Very dense, .brown, slightly silty, fine to 

SW coarse SAND with scattere~ ·gravel· 

1---i.------------------i12. o· 
Medi um dense to very dense, brown, s i I ty to 

SI,! very silty, fine to coarse SANO (water­
bearing) 

ML Mar d, dark gray, clayey SILT with seams to 
4 inches of waterbearing fine to medium SMW 

Very dense, brown, s I i gh, t I y s i I t y, f i 11 e to SW coarse S MW w i th grave I <VJ.a t e r bear i n g) ,.___ 

-. 
SP Very dense, b r.o wn, st i gh t I y s i I t y, fine to 

medium SA!:O v-H h s c a t t e r ed co a r s e s a n d an d 
fine gravol (\Vaterbea ring) 

,,___ 
~ 

.Baring Copip I efed B/8/69 

.-· 

LEGEND 
I 2.0" O.D. iplit epoon s.:impl0 ~ lmporviour. oool 
lI 3.0" 0.0. thln~wallsompls J:'2-Woter· lovol * Somplo not rooovored t] Piezometor tip 

Attarberg limitrP P Sampler P'J~lhed 
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SM 

Sf,l 
Cl 

S·~ \. 

SP 

SOIL O[Scmn1rn~ 

fine to coarse 
SAND with fine gravel and irregular zones 
of clean sand (Waterbearing) 

·-------.i 13: 9 

Alternating seams to LO ft. of very dense, 
dark gray, very silty, tine to coarse SAND 
and hard, dark gray, silty CLAY 

-----,-30. 0 

Very dense, gray, fine gravelly, fine to 
coarse SANO with seami of waterbearing 
fine sand 

C---11----------------....---· 38. 4 
Bottom of llo ring 8/11/69 
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F~NErnATIOt1 

(lc;,O lb, 
A SIO\:J!l p,::,r fo!>t 

: : : 50/3'( 

< '. ~o/$~~j: ~ 
' . ~ ' . . . . . 
• • T - ••• 0 • 

: ' : 6 0/4 ;,_:_; 11 

: : 50/5:s:'~.~ 

. . . . . . . . . . ..... ·. 

I 2,0"0.D,tJplltapoon &ample r-" lmp¢rvloua so<il THE EVERGREEN STATE COLLEGE 
lI !.o" O.D.thln-wallsampl, Water level OLYMPIA, WASHINGTON * Sample not recovor6d ... Plezomat@r tip 
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Dense to ry dense, brown, fine to coarse 
SW SAHD with ine gravel and seams of fine 
SP sancl 

SiM:D?S10 
HJ~ETf'MTIOtJ 
( "'1·0 I ti. v,. 

li mova1 fl'\7,:, fo~t 

._...--{~~-~~~.~~~~-----~---1 16.0 
C l J. 0 7= 

ry nse, o gray; very silty, fine 
to· coarse SAND with fine gravel (Glacial TILL) 8::r: 

----------------------l 22. 0 

SM Alternating seams to 6 inches of: Very_ 
dense, gray, very·si lty,. fine grave! ly, 

r.1 L f 1 n e t o co a rs e SM!D; ha rd g ray c I aye y 10 I 
SW SILT; and·very dense, gray, waterbearing, 

fine to coarse SAHD 

Very dense, gray, fine to coarse SAMO 
with fine gravel (Vaterbearing) 
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: : ~ ~f:2 '. ~~~/1 
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I 2.0° 0.0. cplit spoon oomp!Gl 
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Cl 

SW 

SOIL D:::SCfW..,"iiOiJ 

Hard, dark gray, clayey, locally very 
sandy, SILT with scattered fjne to coa 
sand 

Hard, dark gray, si !ty CLAY 

Very dense, dark gray, very si I ty, fine 

Very dense, gray, slightly silty, fine 
coarse SAND with fine gravel (Waterbeari 

Boring Completed 8/12/69 

6I 

101 

III 

12= 

'9 
13= 

~it\iJDt\J,;D 
PEf-JE'rRA'(IQN r~EStSTANCE 
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PROFILE 9-9 

I 

• 

NOTES 
I. Thu• pron l•s 3ft i,r.nali t!tl rn: IOateria[S 

tnllountuod it tn, ~~rin&S and .. nitian• 
ftetaea:u the: p:roJi bn zn-.I actual -=~miitia:is. 
ilar ultt. 

1. &round surhce e!natia,1s Hr« tbt:inri tr= 
4rni•! ti thd 'ti nr ir:g and Grub~ir.i. Thi 
heraieen State Car loi;t, alyo~i •. bshi•1tcn' 
1"'40 scale hy Qu1nton-B0~lon1 Inc. ~atld 
lay Ill, 1969 • 

3. Eltvatioa Dat11~; ban Low Lor bt1r. 

LEGEND 
loon to oedluQ donse, rusty brnn to i-a,,, si I ty, 
grav!lly S~sn or i::eHm• stiff. 1an~y S1LT rith 
roots_ and or,anic, (Residual rn,soi! Dn~l=i'=•nt) 

. hit tu hard-, tan, sandy, tacallr ctarer Sill 
(Lacustrimi Sedicents) 

lledium dense ta ,ery duse SANO. 1llgMIJ silt! ta 
to. nry $ilty S:an<l 111Hh hcanze.t Hnses af SllT 
a.r CLAY (Lenticular elements of Yashliil Drift. 
I.e. ncossional aut9'sh, ablation till, ti ti, 
ind adnnc• cuna,n) 

~ 
~1fM~~ 

Jard.dart grar. $lltv Cln ta clly•r SILT, tucally 
underlalo ~r denn ta nry d•n ... dark !t'"'· nrr 
silty SAND (Glaciolacultrine Sediments) 

v~ry dense, bro•n to eray, sliEhtlJ silty SANO 
·,; th scatuted ar~,e; (Undi Herentiated 
lntergl.1Cial S:ed\rc~nts} 

:sz 

!'arch•• hter l•nt} Datn 'fattr !e1.!I s ab.e:ned 

Groundwstor lnel. noted on bor,n,. la;;s 

40 60 80 
' I ! I p ;; h#S'.5;;_;; : 

VERTICAL SCALE IN FEET 

60 i20 
Mx&en l@;+b§;=--.. J 

HORIZONTAL SCALE IN FEET 

160 

"J 
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NOTES 
I. lkn prllilu •u ttuo:ra?in~ rioai ii:attflt!s 

,oceoat11ud la t:111 bqrlnii und nrhtltH 
••1111tH1th1 Jftliln lfldf(h81 C!ltocliliHlt 
u,utst. · 

!. IIUi.1t1dsurfaa1tlnatlc1i1$ll'ttt oblJintll rn11 
lt1'lln(tlt1ed·t1e;nici1no:liln.tt.!llr.t,Tb! 
tnrtraiinS:h'tllCulbp., tll)l:npla, lu!'tinatoff• 
t·~t· tt1lct,Jthlint.n•l1!t.:llio.i11 lrtt. rlatll! 
.. , ti, 19:fi!l. 

3, Utv1tlu l&tua: ken te- I.GT h tet. 

LEGEND 

.r~~~~J 
LCJ 
CJ 

LllnH ttillldlmtrum. ruatfbro1r11 _tl)ta1. $lltr. 
pn~H, S:t.llD Qf ~II- i-tiil, U~UJ Silt vHlt 
rHH imd ort:nfi:s, ~Qas.11foa: Tu~;nil llh~h;:;i:rent) 

Solt t~ hut. ta2, ;:;;;;Gy. he~!!~ :;.fJI~? $llT 
U.acntfini Scdh1.~:its) 

ltlin dermt t11 nny .rcirn .$"lff0. slliMlr 1llt7 o 
tt ,ny •H:ir nml 11it~ loc:J! lull lwu ,f SIU 
st!:1.41 (hntlHlar tlc!ll!uns or h:.ltullrift. 
i.~. r9'tsfional e,1,u11. !bf1tiu till, \Ill, 
.i!mfllO,WI OUtnSIO 

lta.rikdarl: va,. lllty cu., t.11 chy~~ S:!LT, IRIIIJ 
111111'111'1!1111, defll;lil \11 Vlilff ll•nu, ~trt; JIU1, HtJ 
sUty SA>II (111u::l•ticustfltt hll!HnU') 

t,ry dHn. btoH ta c.nr. sllKhll~.silt, 1llQ 
•Hh «attt.rttl tn1!H (UMlft~u.l'lti::uid 
Jntetthti~I S1t1.ii!iltJ1U) 

' tuchri bt=:rrere!J' Datu uttr lenh: tbnrv~ 

ltllllfAIJJJtH Lin\. l!Gttd g~ borJ~I '=it 

0 40 BO 120 160 
!'-""iiiiFa-..;;;;J :Ji:-;;;i;;I 
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lllll B-73 
8-68 B 

TOPSOIL~ 

liEDiUK STIFF TO HARO SILT , 

------· / 
--i:----:.-..' si1.n ,~11a --.1 

~EDIUV OEMSE·1~~ 1 

DEHSE rD YEAY DENSE, 

DENS£ TO Vfl!T 3£US(, SllGHTlY SILH TD SILT! 

l2il 17!l 

100,___,,___ ______ -:--~---_J 
100 

PROF! c-c 

PROFILE 12-12 

. NOTES 

LEGEND 

'.~o,e to me~ium dense, rusty bto•n to tan. silty, 
g,a,clly SA,m Ol medium Hill. sand/ SILT ,ith 
roots and org_::rnics {Resilll.Hll Taps:Jil Development) 

Solt to na1d, tan, ;andy. locally ela,,y SILT 
{lacustrine Sediments) 

dense SM1D, slightly silty te 
th local ned lenses ol S!LT 

nr "''""" 1'" elements of I/ash.on Or•ft 
Le. recessional eu,.,sh. ablation till !iii' 
and adYance out,ash) • • 

Hard, dar~ 
under l nin 
,; 1 ty s,Nn 

silty ClAY to clayey Sill, 1,c;tly 
ta vt:1,deos:e. •. -i.1a:n 2,r1y, ~et:r 
ac:uHnne Sed1m;;:nts) 

Very bro,n to ,ray, slightly silty SANO 
'It!\ gra,el (Und•fierent1ated 
lnterzlacial Sediments) 

Perched hterie,e!} nates ioter l«el s nbsuved 

Sr,:mrrrJwatH tavel. tmted en htatni lous 

VERTICAl. SCALE IN FEET 

HORIZONTAL SCALE IN FEET 
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PROFILE DrD 

PROFILE E~E 

8-78 B-80 8-69 8-74 B-77 
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. NOTES 

I. 'llltH ;rtll!tl atr 11mU,HII Hee 1:1U1ti1t1 
•-t•tri t• ll!4 ~11ina:1 mt nthtl,~l 
1mUU!1 at ,n111u IM lltvll CGll1it<UJI 
ut nht. 

t. 1t....iw>1=,1l,vitr,,,,,8rt,~::i,utlrr.1 
lk••~, t<\hll 't'l,)r,~~ ml Gtr.~•t.l, tk 
&alt!ti<I h~t• C.ol:,;.t. l<J11'CU. tcl,a.-;1,..• 
1-,,,,g' soai, ~! ~~",'l~·h'.1&<;: !a<:. ia;,,t 
bJ IS. II~,. 

l- £1 .. nn ... ~ !•t=: -;.,, \?v ,, .. b:". 

{~ 
. CJ 

LEGEND 

lll11n t.,n~t,dl~rtn r1Hr!t- b ll!!.. silt¥. 
?<n,.1t:!c,WJ0,:,o,H,,:1s;,11. ,.-r4f s.1tt•,lli 

r"u - ,,,.,,,u ;Re~,,:;,,~; >vi"lil ll"'ll~O 

S.tt1owt. 1,1.•. ,.,,:1~. ,~•ff1111,,1111u 
{Lacutrn1, r1,m1a11tl) 

bl• tollfS 14 Y$f) d,~11 UNi, 5lla!ltlt 111tr I~ 
1• Ulf litlf HI~••:~ li1'1:llfk4 !=1 tf fttr 
., ;1.n c1. .. uasiu tU~tnt• at flSbeiltflrt, 
I.I. l'UUIIOAI! l:IIIHI~, 1011011# UI), Lill, 
... lihlllC'ICll1•tU~I 

111r11,4.lfi 11'1!, slit) •:ln t, ~ll)"tf JILT. IIHll1 
11111tt1al1 Ji ;:m! ta urr ~,u,, Url irlJ'. n11 
llll'f 5w.t (i!UU!l~UlilPm llfl~HH) 

rUJ*"«, ,u..,, 10inr, i11111t1T1 iil,r:UJIII 
u,11,u.tt.trfft11v11 (1/M1fl1ttnmtn 
lalUIJUl!I t1~1m11ti) 

::::~:~:::} ~:::; ::,::~:~;~mH 

~ L~~sc 
HORIZONTAL S:.A.:..E 'N F"EfT 
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c.i, 2 
z 
0:: ..., .. 
LU 
= 

f OOTI NG ¥!10TH B, Feet 

" ALLOWABLE BEAR I NG PfiESSURE ON SAND SO I LS. 

l. To determine appropriate value of N to use 
in the above curve: 

Average N values within a depth of 
2B below the base of. .the footing in 
al I borings within the lrnmediatu 
vicinity of the structure, 

b. Footing width Bin the above chart 
is the least dimension of any 

. partitular footing. 
c. Use lowest average value of H thus 

determined. 

2. Direct interpolation can be used between 
curves. 

3. Footings should be founded in soi Is with 
average values of N at least equal to 30. 

4. The maximum totaf and differential settle­
ments of footings designed according to 
these curves are estimated to be about 1" 
and~". respectively. The maJori ty of 
the· sett lernent wi 11 occur during con­
struction. 

THE EVERGREEN STATE COLLEGE 

OLYMPIAt WASHINGTON 

BEARING PRESSURES 

NOVEMBER 17, 1969 W-1509-4 
SHANNON & WIL.$0N 

SOIL. MECHANICS Cc FOUNDATION ENllHNEER!.I 

. FIG. 11 



Assumed Water Level~ 

Minimum Dimensions B & D = 2 feet 

:A. ASSUMED CONDITIONS & MINl~UM FOOTING SIZE· 

Adjac~nt footings should not be con~tiucted 
· at such different levels that construction 
of the I ower footing wou Id disturb 
soi I supporting the upper footing and 
.that ihe pressure from the upper=fodting 
·would add undue addltional stress to the 
soil beneath the lower footing. This 
d i ff i cu I t y can genera I I y ·be av o i de d by 
positioning the footings ~s showh. 

B.· SPREAD FOOTINGS _AT DIFFERENT LEVELS 

C .. WALL FOOTINGS AT DIFFERENT LEVELS 

Natural Ground 

D. FOOTINGS ON STRUCTURAL FILL 
AND NATURAL GROUND 

THE EVERGREEN STATE COLLEGE 
OLYMPIA 1 WASHINGTON 

DESIGN CRITERIA 
FOOTING FOUNDATIONS 

JANUARY 15 1 1970 W-1509-4 
SHANNON & WILSON 

SOIL. MECHANICS e. FOUNCATION ENG,INE!!F!S 



d Structure . f Propos~ . . ~Outline 0 

I­
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- - -
Original Ground _£_~ 

I 
I 
I 

__J 

Drainag~ jlanket. 
···csee tlote 1) . 

NOT ES . . d i riage b I anket 
.. ~ ·1ocations, a rant slope ero-

1 ) At •:: required to P '"[ n to """ ti on 
m~ Y b Y ·vt~ t er .a rat n I n g d d r a i n s. . s1on . the ve·rtical san . 

between ·a1 to conform 
lnacre mater1 ts of 

2) Granurar d~:dation requl~ern;n Division 
w i t h the g k f i ·11 f o r D r a I n s ' u i ghYI a Y 
•1:1 avel Bae . t n State n t 
~r 12(4) Washing o 'fications or 

9:"03. . , Standard Spec1. 1 OB9; 
Commission .de Construction, 
Roa ct and Br' g . at or very -·. 

. ter table Is I ay to clayey . Y'hen I O\'ieJ wa of the s i I ty c 
3) ;,,r the·bottom_ h capacity deep • 

·n. install htg in selecte~ 
sill turbine pumpJ in dewater1ng. ,. :!nd drains .. ~-~ a 1 , 

L 

.'\'faterbeati ng; 
UaJe r i a I 

l" =- 2.0' .APPRDXiMATE)CALE: 

TE COLLEGE EEN STA 
THE EVERGR WASHINGTON 

OLYMPIA, l 

EXCAVATIO~ETAI LS 
SLOPE ORAi N,_A GE 

W-1509-4 BER 17, 1'969 
NOVEM NNON & Wll.S0N£NGINEERG 

SHA e, FOUNDATION · ·-· 
SOIL MECHANICS ---. ·--- Fi G. 13 



PROPOSE.D ~ I BR ARY 

o-t 1 &-1 o o •. , 
. 0 0 @0 

11-9 

SCALE IN FEET 
J1i!'i;;J 'r "''i?a'.:'d 
D 10 20 30 

0 Drainage Wei I 

C) Observation Wal! 

0-1 ~ )<;:;,( 0-l 5 
· 0 .>O(,. 0 

oo-5 
00-6 

®' lnco~p.lete Dra,lnage Wei I 
(Refusal at 15 on boulder) 

o-13 
0 O-lQ0-11 0. 0. 00 

0-3 C,o-l D-1 

CD-2 

P-1 B 0-5 
e 0 · 

0-2.00 

D-210 . 

... ~~. . l . . . I .... I .... t ' ... I ' ... j ... .:...L . ·_:__L:__:_ :...:..L ' ~' .. 
170 13 1·4 " 15 16 I • ,1 '1a , 19 20 . ff 22 . i3 14 • 25. 

OBSERVATION DATES - JULY 1969 

NOTE 
This drawing based on Figs. 2 and 7, 
S.hannon & Ylilson, Inc. repon, 'Test 

. of Vertical Drainage Wells, lhe 
Evergreen State College, Olympia, 
.Washington\ dated August 18, 1969. 

THE EVE P.GREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

DRAWDOWN - TIME CURVES 
VERTICAL SAND DR'AINS 

NOVEMBER 17, 1969 W-1509-4 
SHANNON & WIL.SON 

SOIL MECHANICS & l"OUNDA'f'ION ENGINEERS 
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: · {{ .,_ ijasement \'/a 11 
Silty SAMDS ~ Random Backfill ·- .. ~ 
.and GRAVELS ---~~~-··=-~=- ·(see Note 5) · 18",min. <%:: ~1 11·· ,·1· .///, , Gravel(.;· . %% '//; ,o. 75 Backfi'll /\ 

Washed Gravel 

~ .. p,wi!,! ~\, ,",Yt~~~ti~ti~~J!J 77=_ 'y'J,~y';;;-·x._x?·-~ .• 

Perimeter Drain_ (see Note A-1) -- ... ..,..1 kf" 11 Lcsoe t,ote 4) 
Gravel Bae 1 
for Drains-.- · 

.. 
NOTES: 

I. 6" or larger diameter bell and spigot 
with bottom half of joint sealed, _top open 
or perforated netal or plastic pip~ with 
o~rfoiations on top, sloped to drain. 

2. 6" cover or envelope of~" to %u washed 
gravel placed over open joints or 
perforations. 

3. Gravel Backfi I l for Drains conforming 
w i th D i v i s ion 9-0 3 . ] 2 ( 4) o f the VI ash­
ing ton State Highway Commissio~, Standard 
Specifications for Road and Bridge Con­
struct ion, 1969. 

.40 Gravel drainage bianket hydraulically 
connected to sump or storm drain, but not 
to perimeter drain. 

5. During wet weather, backfill should be 
reasonably wefl-graded sand_and grav~I 
with not more than 5% by weight passing 
No. 200 sieve. (Based on %ll minus fraction): 

6. lrnpervious Seal, pavement or minimum of 
2' of impervious materials in unpaved areas. 

7. Al I backf i 11 shout d be compacted to 95% 
Modified Proctor maximum dry density 
(AS HlD ; 15 5 7 -6 6 7). , 

). BASEMENT FOUt~DED Ii~ IMPERVIOUS SOILS 

B. BASrnENT FOUilDED ------------·---
1 N WATERBEARING SOILS 

NOTES: 

1. Foundation drainage detai Is similar 
to those shown· in Drawing (A) with 
under-floor drains installed in grave.I 
as s~own. 

2. 411
• minimum diameter open joint ti le or 

perforated pipe under-floor drains on 
20' centers, hydraul ica I ly connected 
to perimeter drains. or directly to 
storm drain system. 
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, _______________ _ 

· 8'': min. -Gravel Cover 
18" minimum Gravel 

-~-•• I{Backf i 11 for Drains 

Random Backf i 11 
(See Hate 1) 

Slope 

A. ,MAIN UTILITY TUNNEL 

- 18" minimum Gravel 
Backfill for Drains 

(See· Note 1) 

OR 

min. 

SINGLE DRAIN DOUBLE DRAIN 
B. BRANCH :UTILliY TUNNEL 

NOTES 

1. Gravel backfi 11 for drains 
conforming with Division 9,-03.12 (4) 
of the Washington State Highway 
Commission Standard S~acifications 
for Road and Bridge Construction, 
1969. 

2. Perforated drain pipe placed with 
perforations up. 

3. e• minimum envelope of 
washed grave I. 

to 3/ 4" 
THE EVERGREEN STATE COLLEGE 

OLYMPIA, WASHINGTON 

UTILITY TUNNEL 
DRAINAGE DETAILS 

JANUARY 15 1 1970 W-1509-4 
SHANNON & Vi/!U30N 

SOIL. MECHANICS 11c FOU~,OAT!ON ENGINEERS 

FIG. 16 



t!OTE 

s I ab 

. . 2 
. P = Lateral pressure at depth Z (lbs./ ft. ) per foot of waJ I 
-Y __ = Wet density of the backf i II mater i a I ( lbs./ft. 3) = 135 pcf 
q = Surcharge on surface (lbs./ft.2) · 
K .=.Coefficient of lateral eart_h pressure (dimensionless) 

Yi e I di ng fla I I. . 
Hon-Yielding Wal I 

K VALUES 
. K=Ka=0.3 (top is allowed to deflect) 

K=Ko=0.5 (top is restrained); 

Above values assume fully drained 
condition ·with no water pressure 
on wa 11. 
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Ylh ere: 

p 

J_ 
I 

I 

1-- 1. 150 --··"I 

UTILITY TUNNEL 
Pressure same as 
opposite side 

y D + Unit ~eight of Tunnel 

Lateral Pressure= Ky H per I ineal toot Of tunnel 
Vertical Pressure= y D per lineal foot of tunnel 

p 

where K ~ Coeff of Lateral Earth Pressure= 0.6 
y=. Unit \'/sight of Soi I:::: 135 pcf 
o:::: Depth from gr~und iurface to top of tunnel 
H = Depth from ground surface to base of tunnel 

NOTES 

1) In this anal is it is assumed that a subdrain 
system rli 11 prevent hydrostatic pressures from 
acting on the conveyer tunnel. 

2) Surcharge I , if any should be added to the 
tunnel wall.s itcording to the procedure shown 
in Fig. . 

3) Live load, Induced by vehicular traffic on !he 
top of the tumrnl should be considered as con­
centrated .loads if D is less than 2 feet. \'/here 
D is greater than 2 feet the stress ·On the tun­
nel duo to vehicular traffic, p may be deter­
minsd as follo:'s: (See illustration) 

2P 
in psf p ::: 

. (1~750 + S) (1.75D) 

~- l.750 -,, 
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EARTH PRESSUHES 
ON UTILITY TUNNELS 

JAN VARY 15, 1970 
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PART ~II. ROADS¥ PARKING AREAS AND ANCILLARY STRUCTURES 

This portion of the report pertains to the subsurface condi­

tions and engineering studies and recommendations for Road 11 A"r 

Parking Lots 11 B11 and 11 c 11 and ancillary structures at The Ever-

green State College The investigation for Road 11A91 included 

in.this report pertains to ~he 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 11A11 

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 ?Y side are proposed 

west of Overhulse Road and south of the proposed Road 11A11 as shown 

on Figs. 19 and 20. Description of the subsurface conditions and 

engineering studies 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 el.e.vation 178 feet. 

Three borin9s 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-109 and B-110, are shown on Figs. 19 and 20. 

The boring logs are presented in Appendix A, 'Figs. A-9 3 through 

A-95. Observation wells.were installed in all three borings to 

observe the depth to groundwater. 

Laboratory tests consisted -of vi.sual 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 ·interpretati'on of the boring inforrp.ation, 

the general subsurface soil profile is shown on Fig. 21. The 

location of this section is shown on Fig. 20. The predominant 

materials enco~ntered at the site, below the thin tops 1 mantle, 

are listed in descending order as follows: 

(1) Dense to very dense light hr.own slightly silty sand 

and gravel, 

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

t.o· sandy silt. and 

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

The topsoil mantle, which varies from about 1.5 to 2.0 

feet in thickness, generally consists of a medium stiff, dark 

brown, organic, sandy, gravelly silt. Generally below this top­

soil mantle lies a layer of dense to very dense, light brown, 

slightly silty to silty1 gravelly-,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 very dense 

silty fine sahd, 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 clay 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 of 160 feet between.the outer borings was mea­

sured on November S, 1969 at which time the water level readings 

were at elevation 157, 152, and 148 feet for borings B-108 1 B-109 

'and B-110,. respectively. 

2. Engineering Studies and Recommendations 

Engineering studies wer.e directed towards foundations, 

allowable bearing pressur.e, estimated settlements, lateral earth 

pressures, excavations, drainage·, and struGtura.1 fill-~ The resui ts 

and recommendations pertaining 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 ~rovide 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 footings. To provide 

an adequate factor of safety against bearing ·failure, and to mini­

mize the total and differential settlements, 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 tne·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 tsf may be used for both--"tanks. We recom­

mend that an experienced soils engin!3er or technician be retained 

to inspect footing excavations if the footings are to be located 

in the very dense sand and gravel. We also recommend that the 

base of.the spread footings be located a minimum distance of 2 

.feet below the bottom of the tanks and further, that the footings 

be not less than 18 inches wide. 
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Where the depth of the excavation is a?out 15 , 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 very 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 negligib , in our 

opinion. The maximum total settlement in the east tank, result­

ing from the recommended allowable bearing pressures will be less 

than· or 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 portion of the total and ~ifferential 

settlement should occur when the tanks 'are first filled. 

The magnitude of lateral earth pressures on storage 

tank walls will depend upon the type of backfill, 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 rigidly supported by steel, wide flanges feners, 

spaced about 4 to 5 apart. 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 0.5 should be used to determine the lateral 

earth pressure. Where the wails are flexible or free to yield 

an amount equal 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 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 Fig. 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 wal The 

resulting lateral earth pressures are for the critical condition 
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of an empty tank. The values in Fig. 17 are ba$ed on the assump­

tion that a drainage tem will be.provided and buildup of hydro­

static pressure will not occur. Overcompaction of backfill mater­

ial may induce increased lateral earth pressure, therefore 1 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 uni£ormly around the tank. In no case should large 

dozers or heavy equipment 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 r·anges 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

quire 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 ~he 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 fo~ 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 ti~d 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, 11 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 (1V on l.5H) 1 

provided dewatering is accomplished prior to excavation into the 

waterbearing zone. If heavy surface runoff occurs or groundwater 

inflow exists even after dewatering 1 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 1 

particularly the clay and silty materials, may become soft and 

loose, making them unsuitab for foundation support. Thus, for 

wet weather construction, we recommend that provisions be made 

to protect footing excavations 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 or pe~forated pipe drains 

should be placed around the periphery of the two storage tanks and 

as a cross drain between the· tanks as shown 6n 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 washed gravel {1/4 11 to 3/4 11
) surrounded by a minimum of 6 inches 

of clean reasonably well-graded sand and gravel should ~e provided 

'above the perforations or the open joints. The two materials 

serve as a graded filter between adjacent soil$ and the drain 

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 Specifications for Road and Bridge Construction, 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 6leari~g. 

A free-draining granular backfill such as clean sand or 

the material conforming to the requirements of "Gravel Backfill 

for Drains", 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 random 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 portion 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 after removal of all unsuitable material (material 

from the surface to a depth l."5 to 2.5 feet containing organic . 

matter) and after the excavated surface has been proof~rolled with 

a roller or other suitable compaction equipment. The structural 

fill should be placed in thin lifts not exceeding 12 inch~s and 

compacted_ to a density equal to or greater than 90 percent of the 

modified Proctor maximum dry density as determined by ASTM D 1557 

test procedure. suitability of material from the ,excavation 

as compacted fill will depend upon the gradation of the material, 

and the moisture content when it is placed 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 so~l,. 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. 

Backfill behind the storage tank walls or fill within the 

berm area, which will support pavement or other structures, should· 

be compacted to a density equal to at least 95 percent of the modi­

fied Proctor maximum dry density as previously defined. For such 

structural fill, the material shoul~ be ~laced in loose lifts 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 containi~g less than 5 

percent of non-plastic fines. This fill should also be placed 

in lifts not exceeding 8 inches and thoroughly 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 qualified soils en­

gineer 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 STATION 

· The proposed pump station is located about 150 feet 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 a 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-ill,B-112 

and B-114 were drilled at the location of the proposed pump house 

and boring B-113 about 100 feet north of the 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 bor;i.ngs are presented in Appendix A, Figs. A-96 through A-99. 

Observation wells were located in borings B-111 and B-114 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 performed 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 useq to 

supplement the field classifications, both of which are combined 
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in the boring lo9s on Figs. A.,...-9_6 through A-9 9. The l?lots of the 

natural water contents and Atter.oerg limits are shown on the boring 

logs·, together with resul.ts- o;f 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 recorrunendations 

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 profile 

on Fig. 21. The location of this section is shown on Fig. 20. The 

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 strata. 

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, clayeyr sandy SILT, 

(2) Medium dense to very dense, gray to tan, slightly 

silty to silty; fine gravelly SAND, 

(3) Hard,: blue-gray I clayey SILT, with partings and 

seams of fine to coarse sand, fine sandy silt 1 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 weat~er con­

ditions and the disturbance caused by clearing operations. The 

dri 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 lens.es. The sandy silt was generally 

clayey near the base of this:·.stratuin.: The natural water content in 

these soils varies from about 22 to 38 .percent. The standard pene­

tration resistance 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 

O. 30 tsf. 

Underlying the sand-silt stratum is a layer of gray to 

tan, slightly silty to silty, fine gravelly SAND, ranging from 

about 4 to 11 feet in thickness. The si.lty 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 very dense as determined by the stan­

dard penetration resistance 1 which ranges from 18 to 63 blows per 

foot under the building area. 

Underlying the sand layer is an impermeable dry, hard, 

blue gray, clayey SILT. This soil stratum 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-111 and B-114 respectively. 

2. -Engineering Studies and Recommendations 

Engineering studies were directed towards preload, struc­

tural fill, foundations 1 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 approximately 2 to 4 ;feet above the present ground 

surface. Because.of the potential settiements o;f the ;fine grained 

soils beneath the site of the proposed Pump Station due to the 

weight of the proposed fill and structure, we have recorrunended, in 

a conference with the structural engineer, that a preload fill be 

placed on the site to reduce future total and differential settle­

ments. Placement of the preload fill started on January 5, 1970, 

and is presently at an average elevation of 156 feet, 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 fill and 

one at approximately the center of the fill area. The settlement 

plates were to consist of a 2-foot square by l/4~inch steel plate 

placed below the existing topsoil. Directly below the plate, a 

sand blanket with a central gravel pocket to allow water to come 

up into the riser pipe was to be placed. The riser pipe 1 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 the time 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 pr.educe 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 

fill materials should be removed.· In additi_on, 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. However, for this particular case, the pre-
, 

load fill placement was qccomplished 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 11 A~' to obtain fill material for 

the Overhulse crossing. Thus, the unsuitable materials from 

Road 11A11 were wasted on the pump station site where it could 

serve as a preload fill. 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 water 

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 thq water content is 

at optimum for compaction, it should be proof-rolled with six 

complete coverages of the wheels of a loaded dump truck to pro­

vide a ~irm base upon which to place the structural fill. 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 :t.f.encountered should be removed and backfilled 

with competent material before placement of structural 1. 

Structural Fill. All fill 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 excavated surface has been proof-rolled, 

as cussed in the pr,eceeding section (Preload} . The structural 

fill. should be placed in lifts not exceeding 8 inches and thor-­

oughly compact~d to at least 95 percent of the Modified AASHO 

maximum dry density I as determined by AS.TM Dl557-66T t pro-

cedure. The structural fill should extend out from the outside 

edge of the footings a minimum distance of 2 feet plus the thick­

ness of structural fill beneath the bottom 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 s than 5 percent and non-

plas c, when placed during wet weather. The fines content may 

be as much as 15 percent when placed during dry weather, provided 

its moisture content 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 1 regardless of 

weather conditions, should consist of clean, fairly well-graded 

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

Foundations. The proposed building site will have approx­

.imate ly 6 feet of structural fill 1 . assuming about 2 feet of the 

original unsuitable material is removed. Thusr 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 of 

structural fill provided for beneath the foundation. 
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Since the site is being preloaded with approximately 8 

feet of fill, which exceeds ·the weight of the structural fill., 

settlement due to the weight of the stru~tural fill should be 

negligible. However, since we understand that the continuous 

footings will .be approximately 3 feet in width with a burial of 

2. 5 fee·t · into the structural fill, the stress on the stripped 

surface would be about 300 to 500 psf over that by the preload 

fill under the footings. This stress increase wiil dissipate 

rapid.ly with depth. Thus, we estimate the·.total s,ettlement 

to be about one-half inch and the differential settlem~nt about 

three-fourths of the total. We estimate 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 densifie·d with accompanying 

settlement. The resonance of the soil foundat_ion system is a 

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 .the.proposed pump 

units are 17,500 r.p.m. (revolutions per minute) and 500 c.p.s. 

(cycles per second) respectively. The most critical resonant 

vibration occurs with equipment operating at speeds less than 

1000 r.p.m. The tolerable vibration amplitude decreases as fre­

quency increases. To avoid high frequency and resonance with the 

vibrating pump equipment, we recommend that the resonant frequency 

of the foundation block soil system be less than one-half the 

equipment operating frequency. To decrease the foundation soil 

system resonant frequency to this value, we recommend that the 

weight of each foundation block be equal to or greater than the 

weight of the corresponding pump unit. 

We recommend that the minimum width of spread footin_gs 

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 not less than 18 inches below the surface of 

the interior floor slab or exterior grade, whichever is lower. 

A trench extends ~he full length of the center of the 

building to accommodate the pipe lines. The bottom of this trench 

is approximately 6 feet 9 inches below the finished floor level or 

is at approximately the bottom of the struct.ural fill. Thus I it. 
' . 

is recommended that the trench wall footing and floor be supported 

on at least 2 feet· of clean structural fill 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 wails should be designed for lateral earth 

pressures presented in Fig. 17 of the main text. Overcompaction 

of backfill material may induce increased lateral earth pressure, 

therefore, we ~ecommend that only moderate compactive effort be 

applied in close proximity to the wal 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 for 

the increased lateral loads induced by such large and heavy equip­

ment. Drains ?hould be provided for beneath the trench floor. I;f 

it is not possible to place such drains, then the· trench should be 

designed as 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 fill mat.erial consists 

of unsuitable road 11 materials obtained from the Road "A" ex-

cavation west of Overhulse Road during the month 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 construction of the structural fill would be very 

dif cult 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 proJ;>osed consists of clean fairly well-graded 

sand and gravel with less th~n 5 percen~ of rio~-plastic fines. 

The excavation shoulc;l be.accomplished in such a manner that the 

foundation soils would not be disturbed and become soft. 

C. SANITARY SEWER 

Bori~gs B-115 through B-117 were advanced to determine the 
. . 

subsurface conditions along the proposed sanitary sewer line east 

of Overhulse Road. The invert of the proposed line varies from 

elevation 141 '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 elevation 

149 feet to 152 feet, from south to north. The borings were lo-

_cated along the east shoulder of Overhulse Road. 

The three borings were drilled with a truck-mounted hollow 

stem auger at the locations.shown on Fig. 10, on December 15, 1969, 

and ranged in depth from 16.0 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 borings. 

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 ·sm~ll portable torsion 

vane shear device _to evaluate the strength ch.aracteristics. 

The visual ciassifications of samples have been used to 

supplement the field classific~tions,, both of which are combined 

in_ the boring logs· on Figs. ·A-100 through A-102. The plots of 

the natural water contents in p~rcent and Atterberg limits·are 

shown on the boring logs, together with results of the Torvane 

strengths, in tons per square foot. Results of the laboratory 

60 

SHANNON ANCl WILSON 



W-1509-04 

teE?ts, together.w.tthdescri.ption o! the subsurface conditions 

and general construction recommend.a.tions are presented in the 

follmcing sections. 

1. Subsurface Conditions 

The subsurface conditions encountered in the three 

borings advanced along the proposed sewer route are presented 

below. Because of"fhe large distance between borin-gs, a gener­

alized profile of materials encountered between these borings 

is not practical. The soils encountered in the three borings 

generally consist of f~ne s~nd, silt, and clay mixtures to a 

depth of 14 .. 0 to 17. 5 feet below the surf ace. 

· In the southern most boring,. B-116 r the predominate 

soil encountered within the depth of the proposed sewer trench 

excavation, approximate elevation 141 feet, was loose, silty, 

very fine SAND to very f.ine sandy SILT. Between elevation 139 

to 135 feet a layer 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. 

The soils encountered in Boring B-115 are generally a 

medium dense, silty, fine SAND above elevation 143 feet and a 

stiff fine, sandy SILT to silty 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 boring log. 

The soils in Boring 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 clay-ey silt materials yielded shear strength 

values ranging between 0.27 and 0.32 tsf, as.shown on the boring 
. . 

log. Natural water content measurements varied between 30 and 

37 percent for the silt materials. The Atterberg limits of the 

1?lightly clayey, silghtly fine sandy silt are shown on the boring 

log. Below approximate elevation 133 feet a dense to very dense, 

slightly clayey, silty, gravelly SAND, classified as glacial 

·till was encountered. 

2. Construction Recommendations 

The recommendations presented in this section are based 

upon the subsurface condition encountered inihe three borings, 

B-115 through B-117. Variations between the materials encountered 

in the borings and actual conditions may exist. If such vari­

ations are encountered at the time of constructionr 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 11 A11 crosses the sewer line, an 

additional 6 to 8 feet of roadway fill has been placed, which 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 encountered in the three 

borings along the alignment could be accomplished by open cut 

methods provided the sides are sloped back sufficiently to estab­

lish stability and protect workmen. In our opinion for cuts up 

to 10 feet in depth, temporary.slopes in the medium dense to 

stiff sand and silt soils could range from about lV (vertical} on 

lH (horizontal) to lV on 1. 25H and slopes in the structural fill 

at Road "A11 could be about lV on 1. SH. Where excava.tions exceed 
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10 ;f;e.et, fl~tte.;r. ~lot?e~- should be. .req_uireda Cuts .in soft silt or 

loos·e sand, or where aBundant seepage .ts· encountered, wi.11 req:_u:Lre 

flatter slopes in order t? provide s·tability., or _should be shored. 

The above slope values 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 compliance with the ap,plicable 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 vertical 

.cuts be designed using a rectangular pressure distribution equal 

to 40H (psf/lineal foot of trench) wher,e H equals the height of 

the trench. Ari 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 trencn box through the trench to take the place of shoring 

as a means of protecting the workmen. The box should be capable 

of withstanding the lateral pressures presented 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, 1970, as recorded on the boring 

logs. Because of zones of impermeable material encountered in the 

three borings, the extent and capacity of water in these materials 

is expected to vary considerably. To minimize seepage and thus 

reduce the instability of the slope, all excavation should be 

carried out during the dry season 1 generally 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 prevent the· bottom o;f the excavation from becoming soft, 

quick and/or spongy due to wet conditions·. F:m:ther 1. it may be 

necessary to dewater the·materials along the sewer li.ne 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 maximum.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 as not to damage the 

pipe. This material should be limited to a maximum 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. Materiais 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 achieve this degree of compaction the materials 

will probably require drying to reduce the water content to 

optimum. Wet on-site materials may be us.ed for trench backfill 
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where considerable s.ettlement c_an be tolerated. J:f this material 

used below structural areas differential settlements of 

several inches across the trench should.be anticipated. 

Where on-site material is not suitable, a select imported 

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 P~octor maximum dry density. 

D. PARKING AREAS uBn AND 11 C11 

Presented within this section of the report are the subsurface 

conditions and recommendations pertaining to the two proposed 

parking areas "B" and ncn, adjacent to access Road "B 11
• The 

configuration of these parking areas and their location on the 

site are shown on Fig. 19. Parking Lo-f:: 11 B11
, which is west of 

Road 11 B11
, will be relatively flat and vary approximately from 

elevation 170 to 200 feet. The final elevation of Lot l'B" will 

generally be within +2 feet of original ground surface with isolated 

cut and fill areas no greater ·than 4 and 6 feet respectively. 

Parking Lot 11 
, located east of Road 11 B", will range from elevation 

183 to 188 feet, while the present ground surface varies from 

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 mounted hydraulic backhoe. The locations of these test pits 

are shown on Fig. 19.and the test pit logs are presented in 

Appendix A, Figs. 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 present~d on Figs. A-133 and A-134. The 

CBR tests were conducted on 4 representative materials using a 
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mod;Lf.i:_ed A,ASHO compactiye e;f~o;i:;t of 55 .blow.$ witp. a 10·-pound 

hammer dropped 18 incfLes on each. of _5 ~a}!ers using a 6-inch. 

diameter steel mold as· explained :i:.n Section C of ApJ?endix 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 results of these 

latter tests together with the 55 blow tests on the sam~ 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 adequate bearing soils will generally be 

encountered below the topsoil. The layer of topsoil 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 .m 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 present in other areas 

at The Evergreen State College site where water bearing zones 

are perched above local impervious layers. The presence of these 
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water bearing zones and the'reservoir quantity of the water they 

control are expected to be highly variable. Groundwater was at 

least 6 feet below the gJ;"o~nd 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 park1ng areas, below the 

organic topsoil are adequate bearing soils for supporting a 

pavement, provided the natural water content of the silty soils 

is near optimum for compaction at the time of construction. The 

natural water content of the subgrade soils, even though determined 

in late August, was ·still above optimum and thus will require dry­

ing out for compaction. 

Stripping and Proofrolling. 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 contaminaied 

material .such as that mixed with organics during clearing oper­

ations, is reconunended. In local areas containing deep tree roots 

and other organics, this depth may be as much as 3 feet below the 

existing ground surface. Within the parking areas, where the 

pavement will not be subjected to continual traffic, the surface 

sho~ld be stripped of forest duff, highly organic topsoil and 

contaminated materials. The stripped area· should be proofrolled 

with a heavy rubber-tired roller 9r.other suitable compaction 

equipmeni 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-160) 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. Pockets of soft spongy material encountered during 

proofrolling should be either dried to optimum and recompacted 

. or removed and replaced with other· suitable fill material. We 

recommend that an experienced soils engineer or technician be 

present during stripping operations to observe behavior of the 

in situ materials during proofrollirig and inspect all stripped 

areas before placement of compacted !ill or subbase materials . 

. We recomm~nd that earthwork be accomplished only duri~g 

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 $ummer months, rainfall will cause the 

satuiation of the sur layer which must be either removed 

and replaced with other suitable material or allowed to dry and be 

compacted prior to placing of add1tional fill or subbase material. 

During and following periods of heavy rainfall, earthwork con­

struction should be halted entirely. Where the stripped surface 

is excessively wet, and if the time required for drying and 

proofrolling is not asible due to construction schedule or 

other reasons, it is recommended that an 18-inch minimum layer 

t6ickness of select granular fill material be placed over the 

wet areas to provide an adequate 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 (material finer then the No. 

200 mesh sieve) by dry weight, 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 o~ rain, only this select material be used 

for compacted fills. The select material should be placed in· 

maximum 8-inch loose lifts and compacted to a density equal 

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

Compacted Fill. 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 90% 

of modified AASHO maximum dry density (AASHO T-180). If it is 

necessary to use silty 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 t6 charige~ in mois~ur~ content during com­

paction arid therefore should be at optimum moisture content when 

placed. The last 6-inch layer of either subgrade materials should 

be compacted to 95 percent density. An experienced soils engineer 

or technician should be present during construction to.monitor the 

fill placement and periodically take fieid density tests on the 

compacted fill to assure that it has been properly placed. 

Pavement Desi_gn. We recommend that paved surfaces in the 

two parking areas be designed on the basis of the following CBR 

(California Bearing Ratio) values. These values were determined 

from laboratory test results in conjunction 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 sh.own 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 3.P_be used for design of pave­

ment constructed on in situ sand and gravels located on the 

southeast portion of Parking Lot "CP. For the brown to tan silt; 

brown, silty fine sand; and brown silt with trace of sand and 

organics, which generally covers the remaindei 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 pe!cent modified maximum dry density following 
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proofrolling at optimum moisture content as pre~iously specified 

for stripping and proofrolling. In our opinio?, in cut areas 

in Parkirtg Lot "C", where ex~avation is 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 a transistion zone of about 30 feet.in width, located within 

the sand and gravel boundary, be required to insure and adequate 

pavement section at the transistion. T~is zone should be 

designed using a CBR value of 8. The boundary between the two 

CBR values should be varified in the f ld during construction. 

The moisture content-density relationship of the 

brown silt used in determining the lower CBR value is shown on 

Fig. A-134. If it is desired to lower the density requirements 

or broaden the limits of the recommended moisture content, a 

corresponding lower CBR value should be d~terrnined 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 fill slopes will be stable on 

1 vertical on 2 .hor.izontal 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. 

Water levels recorded during test pit excavation 

indicate that cut areas should be above the upper water zone 1 

thus only drainage provisions for surface water should be 

necessary. The p~vement_surface should be sloped to drain into 

a system of catch basins and storm drains. 

E. ROAD 11 A11 

The subsurface conditions and construction recommendation 
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pertaining to the section of Road 11 A11
, between Overhulse and Kaiser 

Road, presented withi.n th.is section of the report. Between 

Overhulse and Kaiser Road., .. Road "A 11 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 long and the pavement sections are generally 25 

feet in width. The elevation of the two roadways is about 164 feet 

at the west end an·d 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 poss.ible .with resulting maximum cut and fills 

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

On.the north side of roadway 11AN 11
, a large open drainage channel 

is to be constructed. This channel varies from 5 to 14 feet in 

depth and maintains a grade of O. 2 to 1. 3 percent. The bottom of 

the channel ranges from 8 to 15 feet ih width· and the side slopes 

are generally 1 vertical on 2 horizontal (lV 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 19 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, 19 70. The location of all the borings·· and test pi ts advanced 

along Road 11A11 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. !n addition, the locati.on 

of the borings and test pits together with simplified logs is shown 

on roadway profiles presented on Figs. 24 through 28. 

ld 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/or seepage.,.inf low was noted. 

The groundwater levels recorded on ·the ooring 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 open pits. 

Laboratory tests conducted on materials encountered in Road 
11A11 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 pits 1 the results of which are pres.ented 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 is presented on Fig. A-130. The CBR tests were 

conducted using three different compactive efforts consisting of 

55r 25 and 10 blows with a 10-pound hammer dropped 18 inches on 

each of five laye~s as explained in Section C of Appendix A. 

1. Subsurface Conditions 

The subsurface conditions along Road nAn, 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 encountered in the upper 10 

to 15 feet along this section of Road 11 A0 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. 

The top soil mantle generally consists of soft, dark brown, 

organic SILT or forest duff with the exception 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. Thp. maximum thickness of 2. 5 

feet was encountered in TP-41. 

Generally, between approximate s:tationing 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 8 8, the subsurface soil conditions were less erratic and can 

be generalized into the following soil layers. 

(1) Soft, dark brown, highly organic silt (top 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 extendi_ng to a depth of 6. 5 to 8. 5 feet 

below the present ground surface 

(4) Stiff, blue gray I slight.ly :plastic silt, generally 

below a depth of 7.0 to 8.5 feet and extending 

throughout the depth of the test pits and borings. 

The natural water content of these soils was also wet of 

optimum at the time of our field exploration. 

The groundwater levels measured .in the borings and test 

pi ts at the time of our field explorations were b,elow 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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trom about 3.5 to 7.0 feet trom stationing 90 to 99. Xn addition, 

several local areas along tlie ali:.gnments contain ponded water as 
noted on the roadway profiles: 1 Figs:. 24 to 28. The largest of 

these areas is the flat open field between approximate station­

ing 75 to 88. 

2. Construction Recommendations 

The near surface soils along the route of Road 11 A11
,. at 

the time of our test pit exploration on Feoruary 26, 1970, were 

very wet and soft creating a nearly non-trafficable condition. In 

addition, ponded water existed in several locations along the pro­

posed alignment indicating poor drainage conditions. Further 1 the 

subsurface exploration and laboratory test results indicate that 

the underlying soils, which are gE:nerally 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 

require drying. Based on these conditions, we recommend that con­

struction of Road 11A II 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 containing ponded water be drained by 

local ditching a~ 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 wh.ich to construct the pavement and place 

structural fill, stripping of the upper loose and organic material 

is necessary. Removal of all forest duf~, organic top soil, soft 

and/or contaminated material, such as that mixed with organics 

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 existing ground surface. 

The subgrade materials below stripped 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 (l} improve the subgrade soils by prerolling or (2) place a 

layer of select granular fill material over.the subgrade soils 

following stripping oper~t~ons. 

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 he.avy rubber-tired roller or other suitable compaction 

equipment and the top 6 inches compacted to 95 percent of modi­

fied AASHO maximum dry dE:nsity (AASHO 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 exrloration, 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. Thusr in our opinion, the 

silty and clayey in situ soils shou.ld be scarified and allowed to 

dry to optimum water content prior to prerolling. Because of .the 

anticipated shaded conditions along most of the road alignment 

due to the surrounding trees, it is difficult to predic:::t 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 t~ the natural drying process, it may be possible, 

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 established first to 

determine the feasibility of. such methods. 

During compaction of the dried scarified soils, water 

may be "pumpedll up from the underlying wet soils. If this condition 

occurs, the materials may become so£~ and spongy during prerolling 

and drying would again be necessary. Therefore, 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 1 be used to compact 

the fine-grained site materials. 
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2.} Select Granular Subgrade. An alternate to prerolling 

the i.n si.tu soi.ls i.s to place a layer of select granular fill mate­

rial over the stripped or cut surt"ace ·. We recommend that this layer 

be placed in three .lifts of 12r 6 and 6 inches for a total thick­

ness of 24 inches. We also recommend that excavation for stripping 

and i.n cut areas be accomplished in such· a manner that the under-

·1ying i.n situ soi.ls will be as undisturbed as possible. The exca­

vated surface should then be allowed to dry. The select granular. 

materiil should contain less than 5 peicent fines {materials finer 

than the No. 200 mesh sieve) by weight, based on 1-i.nch 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 softened. Thus, it is recomrnendedthat the 

best comp·action- procedure be. established i.n the field. In our 

opinion, the first 12-inch layer should receive four coverages 

of the treads of a small dozer, rubber-tired roller or other suit­

ab.le equipment. ·The subsequent two 6-inch layers should be com­

pacted to 90 and 95 percent of the modified AASHO maximum dry 

densityr 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 containi·ng 

from 12 to 50 percent fines'. 

Materials containing 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 greater than: 5 percent fines are considered moisture sen-

sitive. The select granular mater1als that are present the site 

are contained in local pockets and selective·excavation of these 

materials would be difficult to a~hieve, in our opinion. The 

moisture sensitive materials may be used as structural fill pro­

vided their water content is .at optimum at the time of placement. 

In our opinion, these soils will be above optimum water content 

when excavated 1 even during the· dry summer. months, and thus· drying 

would be required. Drying can best be accomplished by spreading the 

materials in thin lifts and reworking them periodically by discing. 

Time requirements and economics may prove drying of on-s 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 quality 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 density. The top 6-inches should be compacted to 95 

percent. The top 12-inches of the embankment section should 

consist of select granular materi on which the asphalt treated 

base could be placed. An experienced soil·s engineer or technician 

should be present during construction to monitor the 11 placement 

and periodically take field density.tests on the compacted 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 improved 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 desi.gn. Th.is value iS. selected from 

laboratory CBR tes-t results. (Fig.· A ... ·135} assuming the subgrade. 

would be prepared to meet the preceedi_ng compaction recommenda­

tions on in situ and fill materials. That is, t~e recommended 

CBR value corresponds to the·value when the material is compact?d 

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 granular layer is placed and" com~ 

pacted :as previously recommended, the· pavem~nt section should.be 

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. 

Presen.ted below for comparison, are two typical pavement 

sections using the two recommended subgrades and CBR values. 

Thick­
ness 

3 II 

3" 

Improved Subgrade 

Material 

asphaltic concrete 

asphalt treated base 

3" 5/8 11 minus crushed 
rock-or gravel 

6 II 1-1/4 11 ~inus crushed 
surfacing base coarse 
(Section 23, APWA) 

Select Granular Subgrade 

Thick­
ness 

_311 

411 

24 11 

Material 

asphaltic concrete 

asphalt treated base 

select granular sub­
grade 

The pavement design for these two typical sections are 

based on design criteria.from thelAsphalt Institute manu~l series 

No. 1 (MS-1) 11 Thickness Design 11 , 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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complete coverages of a vibrating plate compactor or a 10-ton 

steel wheel roller. In add~tion,. 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 

roadway "AN" will provide drainage of the surface waters and inter­

cept the flow of near surface groundwater north of that roadway. 

In addition, it is our understanding th.at longitud:f_nal subdrains 

are to be provided beneath the south shoulder of roadway 11AN 11 and 

the north and south shoulders of· roadway "AS", and transverse sub­

drains are to be provided at transition zones between cut and fill 

areas where groundwater seepage is encountered. 

We recommend that longitudinal subdrains be installed along 

the roadway cut· or ~ 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 drawdown beneath the pave­

ment section. The exact location of the subdrains, in particular 

the transverse subdrains, sl').ould be determined in the field_ after 

the excavations have been completed.. In addition, it is 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 and the lower half of 

the open joints should be sealed with cement mortar. A 6-inch layer 

of 1/4-inch to 3/4-inch washed gravel should be placed over the 

perforations or open joints. The trench should be backfilled with 

a clean granular material conforming·with "Gravel Backfill for 

Drains~ Section 9-03.12(A) 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 usea·to collect storm 

water into a sys·tem of catch .. basins· and tight drains. Alterna­

tively, the subdrains could be designed not only to collect the 

groundwater but also the stoimwater collected in the catch basins. 

If subdrains are used for stormwater drainage they should be de­

signed to flow half full at peak runoff to prevent recharging of 

the surrounding soils and plugging of perforations or open joints 

with_ fine grained soils and debris carried by the stormwater. Sur­

face water should not be allowed to· enter the sub.drainage system 

by means other than direct conn~ction from catch basins. Surface 

water often contains soil particles in suspension;..which tend to 

deposit as the water.percolates through the granular material of 

the subdrain, causing it to "silt up". 

Because of the wet conditions which are expected to be 

encountered during construction operations, we recommend that the 

longitudinal subdrai~s and the open channel be constructed prior 

to making the final excavation of the deeper cut areas·. 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 improving equipment mo-

·bility.during construction; 

Trenching in soils such as those encountered in the field 

explorations along the alignment could be accomplished by open cut 

methods provided the sides are sloped back sufficiently to esta­

blish stability and protect workmen. We recommend that sloping 

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. Re­

gardless of the construction meth-ods used, all trenching s_hould 

be accomplished in compliance with the applicable provisions of 

the nsafety St~ndards 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 the low end of the invert and progress uphill. This would 

enable the in-place line or channel to drain the trench excava­

tion. In addition, local sumps may be required to control seep­

age or runoff not carried away by the in place line. Drainage 

as such should be provided in order to prevent the bottom of the 

excavation from becoming soft and spongy. 

In our opinion the design slopes of lV on 2H and lV on 

3H for the open drainage channel would remain stable above the 

groundwater level. H<;:>weve.r, 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 draining 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 

SHANNON & WILSON, INC. 

Earl A. Sibley , P. E. 

81 
SHANNON AND WILSON 



T•-•o """'" """"" """ """"• T ·~ ,~. "'"' s & ,.c , u,R ''"' ""m'" l c., ,,,,, m,~ •• :· ,!';"'"'" !'•" MARCH Z7 0910 ' y SfR UC TURES 
November 3, 1969. shington dated • W-1509-4 

FIG. 19 



\ 

I 
I 
I 
I 
I 
I 

\ 

\ 1---. ~\1-· -~1 ,-. 1,~--rr-1 --·---. 
('J I I \ l I • 11 I --------

\ I . 1 I I I . I /- .._ ----
\ I \ I I I ~11 I /,,,,. ---..... 

\ 
\ 
\ 
.\ 

\ 
\ 
I 
I 
I 
I 

I 
{ 
\ 

" ' ' I I 

\ \ I I I I I g I I ,.,..,..---- ', 
\ \ I I / " ~ \ \ I { I ;111 ·1 // .,....--- ........ , \ 
\ \ \ I I \~I// / - , \ 
I \ \ I I I ~111 I // /.,,, "- ' \ 
I I \ I I I ~ I ;jl / ..... ~ I/\ ", \ 
\ } \ \ I I 11 I I I . I/ I I \ '\ \ . \ 

\ 1 \ ' : i 11: ( I ( / \ \ 
I \. \ \ \ I r I/ t I I ( \ \ 
I \ \ \ \ I 1\j I I I \ \ \ 
\ \ \ \ \ I I ! I I J I } ~· 
, \ \--4-· 1 [--li .. 1 J_~ 1 J__ 1 , 

I I l I JJ1 .\_+ f / I / / 
l~./---~l-,f:.--11 -· I I I r I \ \ I / \ I / / 

-----J-::-::::/-1 I ~ LI \ t..~7 11 \\JI/ / / 

1 R9l~f----f-t / / -t I ~r-~ ·- / I/ I 

~ 

I 
I 

I 

\ 
\ 
\ 
I 
I 
\ 
\ 
\ 

' I 
I 
I 
I 

.I 
I 
I 

( \ I l { I 1] I \ \ \ I { I ( ,1 
' \ I I I I I I \ I I I · · 
~ i J, ~. c::> tg ~ 111 \ \ \ r I I i \ l r1l 

..-,- ~ r- ,- ~ ,- I I \ \ I \ I I I \ \ 
1 IT\\ I I \ \ I It\\ 
I I I I \ I 11111\l\\ I I\\ j J / I I I I ls-112,:ff\L\,B-114 I I \ \ 

r / / J i : ii 11 lj/ 11~U1.1\sTATION \ \ \ 
/ I ,.' I 1J.J I '/ -(. / B-11 ;- - ) I \\ \ 

-I- i I I ri· ,,,, ----r-· -:,--1-, I . ·. / \ ' 
\ Wf1TERI STORtGE n1~ms . J /'I ,

11 
r / / / ~·C>I~ / \_ ""-" -----= 

· I . I I I 1i.--- ---t r o js-109, I I -f-_1.J I I I I /.,,-\I\ \ 

J I B-10 8 J y I B"'." 110 I I 1111 J I I / \ 
I !_/[ I I 'I I I I { I I 

I 
I l Ii\/ l/ 1/11 \ 

J / ) i ) / f / 11 D i'. D m 2 DD 
I 

/ I I I I f I 11 L:::_rJ~: ... ·.~., .. ac•.S:.T~.'~'' ·.;:·.:;.:j 

r I J I I I SCA LE ltl FEET 
1 I I I I I 

I NOTE 
I I I I I I 

I I I f I THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHIHGTON I 

I 
I 
J 

I 
I 

Drawing based on Quinton-Budlong Inc. 
drawing titled 'Additional Clearing & 
Grading Sheet No.· 2, The Evergreen 
State College, Olympia, Washington•, 
dated·· 10/23/69. 

I 
I 
l BORING AND SUBSURFACE PROFILE LOCATION I WATER STORAGE TANKS AND PUMP STATION 

I 
lEGEllO / MiiRCH 27, 1970 ·VH509-4 

I SHANNON & Wll.SON 
B-108 O Location of boring (and number). I so1L MccHANrcs r. FouNcAT10N ENC.tN,mns 

._ _____ ..,_ ·-.... -. __ ...... _. __ -,mm - -...--------·----



r-· 
' ! 
"-~, .. 

190 
r 

l 
\. 

180 
I-,-- w 

r w 
I.I. 170 
.z 

f' z 
L .. 0 160 

~ .> 
r - tlJ 

150 ..J 
!.:._ w 

130 

,-- 120 
\. 
!..: 

C 150 I (,. I-
I.LI 
w 

r LL 
l z 140 
r 
L. 

:z 
0 130 r I-
,c( 

> 
ti.I 

f" 
J 120 w 

l_ 

110 

I 

100 

[ 
-. r 

!----

B ... 108 

B-113 

PROFILE J- J 
WATER STORAGE TANK 

LOOKING NORTH 

~;----- PROPOSED PUMP STATION----.,...,.1 
L,_ _________ J 

Soft, brown1 organic,sondy, clayey SILT 8-114 B-111 
?--------7-------?----- --~ ---+- ------?--- ----=.1 

Medium dense,ton - gray, silty,very fine SAND 9 
to stiff; cloyey,sandy SILT ...L. 12/15/69 

12/(5/69' i, 
? - - - ?--- ?---------1----- :,-~---· r 

?----1-----!---------. Medium dense to v~;i'y:dense 1 gray-ton, ,. 
1 -...---?---______ 1 __§1_ighfly silty to sil:t:ii•1fine grov~elu.ly,_S...,A..,N"'"--11--- 1_______ t 

Hard 1 blue - gray, clayey SI LT with sand pdrtings 

PROFILE K~K 
PUMP STATl:QN 

LOOKING EAST 

SCALE IN FEET 
20 40 60 

d ;;; 
80 

---?---+---- -+-~.---'? 

100 

fl&~ 

,-
!. 

150 
1-
w 
w 
l.l,. 

l40 z 
z 
0 

130 -
~ 
> 
I.I.I 
....I 

12.0 w 

110 

100 

190 

180 
1---
w 

l70 w 
u. 

l z 

I z 
160 0 

i== 
~ 

150 w 
-J. 
w 

OverhuJse 140 

Road 
[30 

!20 
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1) These profiles are generalized from 
m~terials encountered in the borings 

-and variations between the profiles 
and actual conditions may exist. 

2) Ground surface elevations were obtained 
from drawing titled ''Pump Station & 
Reservoir, The Evergn~en State College, 
Olympia, Wasnington', prepared l!y 
Quinton-Budlong Inc., undated. 
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r----------------------· -------·------·---
PERIPHERY DRAIN --y - -- ~ r,_ - ~ 0 ~---_,.=- - --·- ~-PERIPHERY DRAIM 
(sloped to drain)// I "-,(sloped to drain) 

NOTE 

(;I Jt \~ 
I ~ 
~ WEST I 
\ WATER STORAGE TANK I 

~\~ : i 
"', I 

EAST 
WATER STORAGE TAtJK e. 

/ diameter 
/ sloped to dra.in 

/ ;4rection of F101, --~~~ .. ~.;-;a --- .....,..._., """311:>,,~ = <l'.2::l..c:}111 ec,.-........ ~ 
Use minimum 6 11 perforated Clean-out access-""' -=-
metal pipe or open joint 
Ii les for periphery and 

cross drains. 

TYPICAL SECTION 

PLAN VIEW 

!!OTES 

1. 6 11 perforated metal.pipe with perforation 
on top or 611 tiles laid open joint with 
lower half mortared, sloped to drain. 

2. 611 cover of ~11 to %11 washed_ gravel placed 
over perforations or open joints. 

3. 1Gravel Backfi II for Drains' to· conform witl1 
Sect ion 9-03. 12 (4) of the State of 
Washington, Standard Specifications for 
Road and Bridge Construction, 1969. 

4., During wet-weather. random bac!dill 
shou Id be reasonab I y we I I-graded sand 
and gravel with not more than 5% by 
weight passing No 200 sieve. (Based on 

'% 11 
- minus fraction.) 

WATER STORAGE TANKS 
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OLYMPIA, WASHINGTON 

DRAINAGE AND 8AC~<FILL DETAIL 
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Pipe couplings 

Existing ground 
surface 

\ 

Standard ·pipe plug wifh 2 vent holes 

l Finished pre lo1Jd f i 11 surface 

i ~ ' /~6" '"'~%~W-)..,,-- -

1T 
\~n;i~a/lb~l

1
ate ond 5 1 pipe riser to this· 

~fore placing fill 

~ 2'' standard steel pipe 

~ 

Excavation optional 

,- 2 11 standard pipe 

Pipe coupling 

PUMP ST/\T ION 
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APPENDIX 

FIELD EXPLORATIONS 

AND 

LABORATORY TEST RESULTS 

A. INTRODUCTION 

This appendix contains a descripti'on of, and the results 

obtained from the field.explorations and the laboratory tests 

-which were performed for.this comprehensive foundation investi-

. gation at The Eve~green State College, Olympia, Washington. In­

cluded in this Appendix are the ·1~gs of ,borings and test pi ts 

as well as the laboratory test results obtained from the present 

investigation, t~gether 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 information obtained from these explorations provides 

an overall picture of_the subsurface conditions at the site. A 

descripti?n of the methods used to accomplish and to interpret 

these explorations are contained in the following paragraphs. 

Borings. A total of 117 bori~gs were made at.The Evergreen 

State Coll~ge campus between early November, 1968, and mid-Decem­

per, 1969. The locations· of all of these borings are shown on 

F~g. A-1, Comprehensive Subsurface Exploration·, and on Pla-te 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 bori~gs, 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 

A-1 
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by Quinton-BudlongT Inc .. as the centerline intersection of 

Overhulse and Driftwood Roads, having a· coordinate of N 15,000 

and E 10,000; and the nortµ-south section line along Overhulse 

Road having a campus bearing of due north. A consecutive num­

bering system for identifying the borings made at the site was 

adopted early in the investigation of the campus. 

Borings B-1 through B-42 were made in conjunction with 

previous studies at the site. The subsurface explorations in 

the main building area f~r the present .investigation consisted 

of 55 additional borings numbered Is-43 through B-9 7, and com­

prising 2,614.5 lineal feet of drilling. These borings were 

laid out in a grid system 1.n order to provide maximum coverage 

of the main building area with fewer borings than would be re­

quired if the site was explored on a building-by-building basis. 

The locations of the borings within 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-1'17, and comprising 451 

lineal feet, were made for the roads and ancillary structures. 

The locations of these borings 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 rm. 

A truck-mounted drilling rig with a 3-3/8 inch I.D. hollow­

stem, continuous-flight auger was used to advance these borings, 

which ranged in depth from 37.~ feet to 67.5 feet. The average 

depth of the borings was on the order of 48 feet. Disturbed 

2-inch O.D. split-spoon samples, and relatively undisturbed 

3-inch O.D. thin-wall steel tube samples of the subsoils were 

obtained from the undisturbed soils beneath the lower end of 

A-2 
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the advancing auger. Standard Penetration Tests were performed 

in conjunction with the spli.t-spoon s·ampling. 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 1 or the con­

sis~ency pf cohesive soils. The Standard Penetratjon values 

(blows per 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 difficuit 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 O.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 

program was 2.5 feet in the upper 25 feet and~ feet at depths 

below 25 feet. During the·lat~er portion of the borin9 program, 

in cases where the Standard Penetration 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 from 25 feet 

to 20 feet. There are, of course, exceptions to this general 

rule due to variations in subsurface conditions. 

The borings for Road 11 A11 between Overhulse and Kaiser Roads 

were accomplished by a drilling crew from the office of Shannon 

& Wilson, Inc., using p9rtable 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, and split-spoon samples were. 

obtained at 2.5 foot intervals ·in 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. 

SHANNON AND WILSON 



All split-spoon samples were visually classified in the field 

by our inspector. The split-spoon samples were sealed in air­

tight jars and the ends of ~he tube samples 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 and ancillary facilities. Each observation well consisted 

of a special 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 

.6 inches lpng; in the remaining 9 observation wells, a 11 hydro­

tip" which consists of an 18-inch long se_ction 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 b.entoni te 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 observation wellsT 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 
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sampling operations are shown on the logs of the borings in which 

groundwater observation wells or piezometers were not installed. 

Test Pits. A total of 19 test·pits were excavated in park­

ing areas "B" and 11 C" which are located adjacent to Road "B" and 

a total of 18 test pits were excavated for the section of Road 

"A 11 located between Overhulse and Kaiser Roads. These test pits 

were made so that the subgrade materials could be 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 "en 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 .. Mcinnis, 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 tractor. The excavation of the test pits along 

Road 11A: was accomplished by a track-mounted backhoe provided 

by J. D. Dutton Inc., contractor, Olympia, Washington. The depth 

of these test pits ranged from 5 to 11 feet. These test pits 

were sampled and logged by an experienced inspector from our 

firm who continuously monitored the excavation and backfilling of 

the test pits. Bag samples of the materials encountered 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 accomplished with a 15-foot long 1-

inch I.D. jointed steel rod containing a hard steel sampling shoe 

at the end. The probe was pushed into 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 sha,wn in .Fig ... A-115. In the boggy area 

east of Overhulse Road, the depth of soft material was found to 

exceed 15 feet, the length of th~ 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 and 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 temperatures for drying of the samples was 

approximately 105°C. 

Grain Size Analyses. The quantitative determination of the 

distribution of particle sizes in selected soil sa~ples 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 nun) 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 grai~ 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 

perfoimed on representative samples of soil in accordance with 

ASTM Designation: D423-61T and ASTM Designation: D424-59. The 

liquid limit was determined using the "one-point method" in accor­

dance with the following f0rmula developed by the Corps of Engi-
1 neers. : 

where: 

w = w 
n 

( 
··. 0~121 

~5) 

w = the water content of the soil which closes 
n 

in N blows in the standard liquid limit 

device 

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 

111 simplification of Liquid Limit Tests 11 , WES Technical Memorandum 
No. 3-286,Report No. l,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) test, used to obtain the 

results presented in this -report, is a penetration test wherein 

a standardized piston, 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 0.1-inch penetration, up to 0.5 

inch, was recorded; and the CBR was computed as the ratio of an 

arbitrarily selected 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 

0.2 inch penetration 

1000 psi 

1500 psi 

The soil specimens were compacted in a cylindrical mold 6 

inches in diameter, and about 7 inches high. Material passing 

the 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 wei~hing 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 penetration tests. 

For .each test, the piston was firmly seated 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 were then used to plot 

the curves shown in the text. 
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Boring· 1· Coordinates 
No. North Ea st 

B-1 13,250 7,250 
B-2 13,300 1 ,·1so 
B-3 13,050 7,450 
B-4 13 t l9Q 7,450 
B-5 13,095 7,250 
B-6 13 t 150 7,350 
B-7 14,550 8,360 
B-8 13,250 8,400 
B-9 14,850 7,170 
B-10 13,750 6,320 
B-11 13,470 9,440 
B-12 ll, 940 9,050 
B-13 14 I 360 9,110 
B-14 14,300 7,480 
B-15 14,440 6,800 
B-16 12,600 7,SSO 
B-17 14,120 8,280 
B-18 13,250 7,950 
B-19 14,300 7,800 
B-20 13,800 7,880 
B-21 13,750 7,300 
B-22 13,800 8,800 
B-23 13,870 9,200 
B-24 14,450 9,900 
B-25 10,820 9,050 
B-26 14,128 8,013 
B-27 14,167 8,093 
B-28 13,996 8,051 
B-29 14,067 8,142 
B-30 13,918 8,076 
B-31 13,985 8,182 
B-32 14,126 8,238 
B-33 14,171 8,329 
B-34 14,045 8,253 
B-35 14,089 8,369 
B-36 12,770 9,980 
B-37 12,750 9,700 
B-38 12,660 9,410 
B-39 12,500 9,190 
B-40 12,720 8,970 

TABLE A-1 

BO~ING LOCATIONS 
BY 

COORDINATES 

... 

Boring Coordinates 
No. North East 

B-4.1 13,040 8,725 
B-42 13,430 8,575 
B-43 13,526 7,680 
B-44 13,355 7,765 
B-45 . 13,175 7,855 
B-46 13,420 7,~95 
B-47 13,306 8,115 
B-48 13,485 8,025 
B-49 13,585 8,227 
B-50 13,755 8,145 
B-51 13,595 7,815 
B-52 13 I 395 8,320 
B-53 13,955 8 I 55,0 
B-54 13,785 8 t 63.5 
B-55 14,025 8,694 
B-56 13,950 8,930 
B-57 14,220 8,79€ 
B-58 14,110 8,852 
B-.5~ 14,lBO 8,617 
B-60 13,595 8,725 
B-61 14,135 9,350 
B-62 14 I 175 8,995 
B-63 13,985 9,082 
B-64 13,810 7,865 
B-65 13,925 7,805 
B-66. 14,870 9,010 
B-67: 14,740 9,065 
B-68 14,590 9,140 
B-69 14,470 9,200 
B-70 14,300 9,280 
B-71 14,936 9,127 
B-72; 14,805 9,196 
B-73 14,653 9,270 

·, 
B-74. 14,536 9,328 
B-75. 14,895 9,390 
B-76. 14,750 9,465 
B-77; 14,634 9,525 
B-78 14,329 8,915 
B-79 14,490 8,965 
B-80 J. 14,382 9,020 

A 

W-1509-04 

. . 

Boring Coordinates 
No. North East· 

:.S-81 14,212 9,095 
B-82 13,770 f;f, 535 
B-:83 13,955 9,445 
B-84 14,130 9,362 
B-85 13,628 9,250 
B-86 13,685 9 I 350 
B-87 13,740 9,026 
B-88 13,820 9,154 
B-89 13,860 9,274 
B-90 14,056 9,180 
B-91 J3,830 8,320 
B-.92 )3,660 8,400 
B-93 ]3,853 8,780 
B-94 13,655 8,853 
B-95 ]4,023 9,590 
B-96 ]3,~40 9,680 
B-97 14,,'6s·o 8, 88~ 
B-98 12,740 10,l75 
B-99 12,705 10,625 
B-100 12,700 11,070 
B-101 12,620 11,570 
B-102 12,620 12,095 
B-103 12,875 12,500 
B-104 13,230 12,8?0 
B-105 13,495 13,220 
B-106 13,585 13,865 
B-107 14,060. l 0, 200 
B-108 ]2,448 9,742 
B-109 ]2,446 9,822 
B-110 ]2,445 9,900 
B-111 12,535 10,067 
8-112 ]2,590 J0,030 
B-113 ]2,7]0 10,060 
B-114 ]2,590 10,075 
B-115 ]3,400 10,010 
B-116 13,000 10,010 
B-117 13,900 10,010 
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SOIL DESCfUPTIOU l 5 ~i:=_ ~J PEt!E'n'l/\TION RES!1STANCE 

c., x o. 6~ i= (140 lb. wQIQht, 30 dro:->) 
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::, Surface Elevation: ~ ~ ei> ~ 0 50 · 100-
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·SW 
·sp 
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...... -i~-----------------f39.0 
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DESCRIPTION .f ~ Cliz:. j PEHETRATION RESISTANCE 

u £ i 5~ x (1.i;.011i.v,\;lgM, ::o"aropl 
ro !;: ;J @~ Ii: t::, Elom1 p,,r foot 
::i Sudo co Elevotlon = ~ w ~;,;;; ~ O 50 IOC 

' // 0 ...... ' .. 
Medium dense, tan, silty, slightly gravelly, // · · · · · · · · · · · · · · · · · · 
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SM 
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2I 
3I 
4I 
5:r. 

6I 
7I 
aI 
9I 

20 

: : : 50/5"~~ 

: : :50/·6·,,~:: .. ·.. . . "" 

: : : 5 oi 5" · · t:. 
. . . . ' .. ' 

•. ::1:0: 
~ Very dense, crra1, silty, ·fine to medium SMlD-....,33.0 · 11I 
1----~!--c----"-·--..,__,1;"-____ ......____.,_,.__, -----·--·-- 3 4. 0 

Boring Completed 1/7/69 
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Att.?rboro limit~: 
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-------~_,...-.,,,--~~------'"*---~·------------g a, 0 STANDARD 
""" ~ iif:-1 ¥~. PEMETf1AT!ON flESISTAfJCf 
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1I 
2I 
3I 
4I 

sI 
SI 

1I 
8I; 
9:I: 

re .. ., ... ,, 
X ········· 

•• J 

THE EVERGREEN STATE COLLEGE 
i\lGTON 

8= 
P-<>---i~ti-L!C;Uid l1rni'! use U;1ifi.::id Soll APRiL W-·1509-2 

Nature i r'ciier ecnitor.t Cias,;i!flcaticm 
Pla:.tlc !lr,;it 

100 



----- ,,._,,...., __ ------ ,----""-", __ ,c;.,,..,,...c~ =-•--

© .,_ STANO/I.RD fl) "' <:> w £;a-:: 0 PEf-JETRATION RES!STAr~CE SOIL DESCRIPTION .... -~ £ .J .,._l!J 
(140 lb. w:,ioht, 30"drop) o_ :::,,_ 0 t- :.:! o ... 6 Blom, p::ir foot if/ 0.. <i( ffi~ ::, 

Surface Elevation: w V, 50 100 a 

SM Loose, brow0:Ve"ry s i I ty, slightly gr ave I fy, ·o 1I .. . . 
tine to coarse SAND with roots 2.0 .. '' 

Loose, tan tolTgi1t gray, clayey, srightly 2I 
s i I ty, fine to coarse SAND with scattered 5.0 3I grav~ .. . . . 

Hard, tan to Ii ght gray, clayey SI l T; dry in 
7. 0 4I ' . • 4 •• 

place 
5I 10 

Dense to very dense, brown to gray, gravelly, 11. 5 fine to coarse, s i It y SAND with trace of cla '. .. :5:ojo:.5" · s- .. . . . . 
Very dense, gray, fine to coarse SAND and 14.D . . .. 
GRAVEL 1I .. . . 
Hard, dark-gray, slightly fine sandy, clayey 

17. 5 
.. 

SI LT 8::,.: 
Very dense, dark gray, slightly gravelly,silty, 20 6 

.. 

9 20 
fine to coarse SAND with layers of hard, • " . 
c I ay ey s i It to 6" 

ML Hard, dark gray, clayey SILT, dry in p ! ace, 
with a few seams 0 f dry, st I ty sand 

Boring comp! et ed 3/3/69 

LEGEND 
I 2.011 O.D. aplit spoon sample 
lI 3.0 11 O.D. thin-wall sample 
~- Sample not recovered 

A ttorbar<J I im ite 1 

l:-0:--l•L !quid limit 
"'..~Natural watorcontcint 

"---Plastlc llmit 

lmporvious soal 
Water level 
f>iezomoter tip 

f> Sampler puahf!d 
use Unified Soll 

Closslffcotion 

. . . 
= .. . . . . 
co .. . . 

IOI 
~ 
N .. 
'-... 

""' .... 
5l ... . . . . 

II I 30 .. . . 

3 6. 0 
12:C u 50/6"~ 

. . . .. .. 
. . .. 

. . 
40 

.. 
. . . . 

. . . . . . 
. . . . 

·--· --·-· 0 
0 % Water content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BORING NO. 8-11 
APRIL I, 1969 W- 1509-.2 

SHANNON r.: WILSON 
!1011 ... Mf!:CHANICS a F'OUNOATION ENGINU:1-l(; 

A 

I'. 

FIG. A-·8 



o 0 ~ STANDARD 
.;::. I.LI · ~ PEMET~ATIOf~ R:::S!STt·J·~Ci:: 
:i" er ::i: (l~O lb. r;<.,:ilgM, ZO"drop) 
~- 2 t A Ellcw;.1 "Ci' foot o. ct .. 

Surfacc1 Elevation: ~ en ~ 0 · 50 100 

S0il DESCf!IPTION 

-Veryscfrtaiitoli'r0wn;- s I i gh t ! y t i n e_s_a_ri...,.d 1-,-~--·,:-..,--.....,,,..--0'="1r;:-:- · · · · · · · · · · · . 
ML .}la¥ey s11rrr.wHh_,rnntsand~c~osej wood 13.D 2I. ·t...... : : : : : : : : . 
JR I i.l_~~clat.tl.Y S1L1 . . · ;4.5 h:::::::. · · · - · · · · 
SM loose, brown.very finesi!tySfl'!D (waterpearing)7 0 3I = \::::::: : : : : : : : .. 

ML Medium stiff, tan, clayey·stLT Ylith partiijgs 
o·f f.ine sand 

<D 4I ~. 
""' 

----------,.----------113. 0 :t ~ 

SW 
SP 

Medi um dense to v~ry dense·, brown to gray, 
slightly silty, fine to coarse·SANO with 
subrounded gravel :to 1 inch (waterbearing) 

1----11------------------28. 0 
GM Very dense, gray, very silty , sandy G~AYE.L 

1----11------------------32. 0 
S\'I Very dense, gray, clean, fine to medium SA.NO 

--------·-----~- 35.6 
Boring Complete~ 3/3/69 

LEGEND 

n.:'.rbCr!J iiMitr.P P Sampler pu::il'10°'! 
L !quid Iimlt USC Unifi.ct! Soll 
Natim:i l r;olcr C~71tcnt Ciac!llnc"tlon 
Plastic t1m!-r 

1I· 
8:C 

9I 

IOI 

11I 

:c 

20 

. . . . . . . ~ . 

: : : 5:0!6 ": : : .~ 

: ·:: ~o!r~~· 

: : : 50/6" .. o. 
. .. ~ . . . ; . . 

. - . . . . ~ ' ~ ~ . . . . . . 

THE EVERGF< EEN STATE COLL.EGE 
0 YMPlA .. \f!,L\'3H 11\JGTOf! 

APRIL i W 1509- 2 



SM 

SOIL DESC,,UPTIOl'~ 

Dense -to· v~ry dense, tan to gray,· si !ty to 
very silty, slightly gravelly, fine to 
medium SAND (waterbearing b!tlow 12.5 feet) 

Hard,, tan to dark gray, slightly sandy, 
·ML· cliyey SILT (dry in place)· 

Ve r'y dense. gray. i o brown, c l"ean, tine SMID 

18. 0 

3. 0 

11----1--------.. · (waterhear ing) ,---------1 25.4 

.·sM. 
Very dense, brown to daJk gray, ·veiy-~ilty,. 
clayey, fine SAND, becoming coarser and 
less si I ty below 30 feet · 

BI 

9I 

IOI 

= w _......__ 

= 
"" 

201--,--=,~-+~....,....~-_.. · ........ · .. . 

;;;:;- 301~-·-·-·-·-·-· -·-·+-·-·-·T·......,.,·~·~·-·~·~, 
, .. 0/2.'-~A 

------------------136.0 III 
· Boring Completed 3/Y69 

L END 
I 2.0" O.D • .t:pl!t spoirn tamplo 

3.011 O.D. thin--11:all sampl~ 
'~{'· St!rr1p!o not f1;)c0vsred 

l\iwri'H>,g llmiiil' 
!quid n.--:1it 

Natura! r:atv eo.it0lit 
P ltutlc l! m i r 

~-- !r;,;;,;,r11loui ::;c;;! 
1-1""- \'Jot~r l'Jvel 
IJ Pi;,rorn,s!0r tfb' 

P S:imp lar- ptwl1r;c 

USC Ur;ifie1 Soll 
c1,;m)lflct1tio11 

~o~·-·_·_·_·_·_·_·_·+-·-· ·-·-·-·-·-·~· 

' ..... ' ...... ·. 

c '% \'Jotsr co;;ter;r 

THE EVERGREE{\J ST.£!.TE COLLEGE 
OLYMPIA~ Wt,SH!NGTON 

l".'""l'/ ~ (' ~ ··"'1 

h ttt1i~J 

APR! L ! , 1969 W -1509-2 
SHANNON e, WILSON 

----------



SM 

SOIL D!::SCRlVCKHJ 

Sudac0 

Medium dense to very dense, tan to gray, 
very silty, fine gravelly, fine to coarse 
SAND (waterbearing betrw·12 feet) 

1-"---+----------------:--i 2:Q 

S\'I 'Dense to very dense, gray, slightly 
SP fine to coarseSANDwith trace of Ii 

gravel (waterbearing_) 

Boring tompleted 3/4/68 

LEGEND 
2.0" O.D. i.plit llpo-on ~crn1pl9 im@I 

!I 3.0" O.D. th!n-woll sompla Water lav@I * Sompls no? rocovtr.id Piozomet.ir 

Ath,rberg limih• P 

·········t..: ...... :.....;....;~~-, 

! I 

. 4 I 

0 \',/afar contont 

THE EVERGREEN STATE COLLEGE 
OLYMPIA 1 WASHINGTON 

G F 8 lrJG tJO. 8-! 
APRIL ( 1969 W - 1509-2 

SKANl'!ON C, WIL!'JON 
SOIL. Mi?:CKA!llC!: !'! FOUNDATION ENG',IN~ERS 

FIG. A-11 



SOIL 01:SC~lPTIOi'l 

Surface Elevation: 

.... 
Ill 
0 -:l 
I­
ll. 
l!l 
C 

(f) 
w 
..J 
0.. 
:i: 
<;: 
C.? 

t---1----.-.----.. t:·ote·sniuTr--·-· -·-···- 1:-0-~·T 
Very l'oose, rusty rown, s ightly gravel I Yr 2.5 :2I I o:;ilt;L,__fine to_y1::1rse SA,;:n __ _ 

SM tfadium dense, bro\'1 to gray, silty, ¥ery_ fina 3I 
M1 Medium'sl:Tff, ~ ghtty sa~.JW!.:LsL.1.IL iJJ 4I 

'SM Loose to medium dense, tan to gray, very sI 
silty, sl iihtly gravelly, fin.e to coar!'.:e • SAHD 

'---1------------------113;0 . sI 

SM Dense 
to s 

very dense, brown·to gray, silty to 
tly silty, fine SANO 

1I 
aI 
9I 

1----1--------------......:-.----t2s. a IOI 

SW 
Very dense, brown to gray, slightly silty, 
fine gravelly, fins to coarse. SAUD 

l!--1..._ ________ ~---·-~- · 35. 4 
Boring Completed 3/5/69 

L END 

III 

STANDARD 
PEMETR,\TlmJ RESiSTM,CE 
(140 lb. WaJlgi1t, :lO"c!rov) 

/2; 611.'.wJa po1 f.;ot 

50 100 

3011.-~·-· _·_·_·_·_· -·1--· ~-~-~---~·..-----! 
... 5 0/5-. 5 '___,_ ,!) 

. ~ . ~ .. . . . ~ ~ . . . ., . . . . 

40~---~~I----~~ 
' ' ' • . . , , ,. : • I 

0 \'later content 

.L 2.0" 0,0. sp!li spoon sample irnf)Qrvious SN! 

3.0" 0.0. th!n-',iwi!somp!a v;atar l1>11e! 
1°t' Sampley not r0covornd Pt0;u:im"t{lr ti? 

THE EVERGREEr~ ST/1,TE COLLEGE 
OLYMPIA, Wt\SHif\lGTON 

it:,ii USC Unified Soi! 
::ctor cc~tont Cli:rnslficot!on 

tl.PHll i, 1969 W -1509-2 



SM Dense to very dense, gray, silty, s! ight !y 
grave! ly, fine to coarse SAND 

~~-----~~-~~~~"--~·---·-~~~~-:1 5.5 Very ense, gray, ne 
water bear i 

_Very dense, gray, very silty, sli 

gravelly, fine to coarse SMlD 

ti y 

LEGEND 
I 2.011 O.D. t:pllt spc~n 11arnple 
Ir 3.0" 0.0. thln-wollsomplo 
~- Samplo not rocovartd 

Attorbero limihll 
l·:--C::--\ .. l>-L !quid IIMH 
~ \._:_ Natura I wc;!cr content 
'\.__ Plaotlc llrnlt 

r- h;i;;i;:rvloue c:ial 
Water l&vel 

l Plezom;tor tip 

P Sam~ !er pueh.;d 
USC Unified Soll 

Clm;.olflectlon 

6:::C 

10 

STM•J.Dt,:1D 
rEt-iEnl.l'ITIOf~ 

(14-0 lb. 
Blotto p.;;r i'cot 

.. : qO/(l": : : l: 

o 010 Wotcr contsnt 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF DOHING NO. B-16 
APRIL I, 1969 W- 1509-2 

SHANNON ll, WIL'110N 
SOIi. MECHANICS Ill FOUN!:IATION ll!NGINL'C(HHI 

FIG. A-IZ> 



1-
w 
w 
LL 

z 

0 

4 

::i: 8.5 
l-
o... 
w 
0 

1-
w 
w 
LL. 

9.5 

14.5 

16.5 

0 

z 5.0 

:r: 
l­
a.. 
w 
0 

10.3 

B-17 

Medium stiff,sandy SILT -
brown; fine to coarse sandy 

Dense to very dense SANO -
brown and gray; slightly 
gravel I y; fine to medium 
grained 

Ve r y den s e s i I t ~ SAND -b r owa 
r\ fine to coarse l!rained r 
Very dense.SAND - brown and 
gray; slightly gravelly; 
medium··to coarse grained 

Very dense st I ty SAND - gra) 
very silty; slightly gravel 

I y; fine to coarse 
grained 

Boring completed 1/14/69 

8- 18 

Medium dense SANO - brown; 
s I i gh t I y s i I t y; slightly 
gravelly; fine to coarse 
grained 

Very dense si I tt SAND -
brown to gray; s I i gh t I y gra-
ve 11 y; fine to coarse 
grained 

Boring completed 1/15/69 

N 

20 

46 

1 

-9__ 

1/14/69 

50/5 11 

50/3 11 

N 

49 

sz_l/5/69 
70 

50/3 11 

50/3 11 

8- 19 

0 
Loose si I ty SAND - rusty 

I- 2 
brown, fine to coarse 
grained, with organics 

w 
w Medium dense to very dense 
LL SAND - slightly silty, fine 
z to coarse grained 
::r: (Waterbearfng - boring 
I-
a.. 

caved) 
w 
0 

6.5 
.Boring completed 2/24/69 

LEGEND 

__s7___ Water level 

Standard Penetration 
Resistance (blows/foot) 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOGS OF BORINGS 
B-17 1 B-18 St B- 19 

N 

15 
___:sz_ 
2/14/BB 

50 

APRIL I, 1969 W -1509-;__J2 
SHANNON & WILSON 

SOIL. MECHANICS II, FOUNDATION ENGINEERS 

FIG. A-14 



1-
w 
w 
I.I.. 

z 
:::c 
l­
a. 
w 
Cl 

z 
I 
l­
a. 
w 
0 

0 

5.5 

14 

16.5 

6 

B-2 

Loose SAND and ORGANICS 
loose to medium dense SAND 
brown, s 11 gh t I y s i I t y. fine 
to coarse grained, with 
trace of gravel. 

Stiff to very stiff sandy 
SILT - tan, very fine sandy 

. with occasional lenses of 
fine to coarse sand 

Dense SAND - brown to gray; 
s I i gh ti y s i I t y; fine to 
coarse grained 

Boring completed 2/25/69 

8""".21 

N 
sz 

2/25/59 

24 

11 

11 

17 

16 

31 

Dense to very dense si It~- 41 
SAND - brown to gray; very 
silty; gravelly; fine to 
coarse graine~ (GLACIAL 50/3• 

Till) 
Boring completed 3/7/69 

1-
w 
w 
LL 

2 

0 

1.5 

:::c 5.5 
l-
a. 
w 7 
0 

B 

10 

8-22 

loose.silty SAND - brown: 
· very si I ty; fine to coarse 
r\ grained, with organics r 

Loose to medium dense SAND 
brown to gray; slightly 
s i I t y; Line to coarse 

Stiff claye~ S!LI - tan 
6rown, sl1g-tly clayey 

to 

Medium dense SAND·_ brown; 
i\ clean; me.dium to coarser 
Verr stiff clayey SILT -
brown to gray; fine to 

coarse sandv ,. 

Boring completed 3/7/69 

LEGEND 

_sz__ Water lev-el 

N 

10 

-5L_ 

/17/69 
12 

B 

20 

N Standard PenBtration 
Resistance (blows/foot) 

THE EVERGREEN STATE-COLLEGE 
OLY M Pl At WASHINGTON 

LOGS OF BORINGS 
s-20, s-21 a s-22 

APRIL 11 1969 W-1509-2 

SHANNON &: WILSON 
SOIL MECHANICS & FOUNDATION ENGINEERS 

FIG. A-15 



DBnse to very dense, brown,. fine to medium 
SP S AtlD w i th scattered f i n e gr (l v e I gr a cl i n g to 

fine to coarse sand below 17.5 ft. ,, 
_ _ ---- - - - . ~ - 20.4 
Sil I Very dense,_ brown to gray, very s1 I ty, 22 • 0 

t:J'\une to coarse SANO ~ 

Hard, dark gray, locally fine to medium 
ML sandy, clayey SILT with seams tci I inch of 

clean sand 

___ ,__/Very dense,:brown to _gray, sli_ghtly silty~-
1
32.5 

SP fine to medium SMID__(1/aterbear1!!_g_L - 34 •0· 

Very dense, gray, very silty, fine to 
SM coarse SAND (dry) - ---------~----~----·-·-=·--.,,,....,,, ____ 38. 2 

D6rin2 Completed B/12/69 

71 
8:r: 

9I 

IOI 

III 

12I 

20i------+-~--::c5 o"'";=s ,,~.6. 

50/6;,~~'!i'.:. 

30,...._ ________ , _____ ._. -1 

50/6 11
~ l:. 

0 LEGEND 
I 2.0" O.D.spl It epoon t::l~pf(') fsz lm:,1Jrvlo~10 ~,01 
IC 3.0 11 O.D. thin-wall samplo Wotor lovel 
~t· Sampla not rtcovered IJ Piezomotc.r tip 

O 0/o Weter content 

THE EVERGREEN STATE COLLEGE 
OLYMP! A, WASHINGTON 

Att;;rborg limito: P Sampler pushed 
1-:-c-;.,::-Lk;ulcl limit USC Unlfoid Sorl 
\I:..,........-_ Natural r1C1toreont~nt Clc$:iif!catio:, 
"\..._ Plaotlc limit -2._ Perched Water 

LOG OF BORIMG ~~0.8-84 
JANUARY 15 1 1970 W-.1509 -4 

SH/..:.NNON et VJl!..GON 
IIOIL Mll:CMANICS ll, FOUHOATION ENGINiH!l'HI 

'--~~~~~~~~~~~~~--~L~e~ve~d~~~~~~~~~~~--~~~~~~~~~~·-·~~-' 
F I "- I'\ ~- c- C'-\:.1 ~ I~ } .. ,. 



- ---------·-----------28. 5 

SM· 
ML· 

Very·dense, gray, silty, fine to coarse 
SAND with seams lo 6 inches of hard, dark 
gray, clayey SI LT .. 

-1·--------------------·-- 40. 0 

SI'/ 
Very dense, gray, fine to coarse SANO with 
scattered fine gravel 

1----:------------------•45. D 

SP Very dense, gray, fine to medium S~ilD Vii th 
scattered tine gravel 

t----1-------------------157. 7 
Boring Completed 8/12/69 

....... \· 
30 ........ . 

. . . . . . . . \ 

IOI : : : 50/51'~.l'a 

III 
• • • '• 0 I • • ' • o • • • • • • 

,....,. .. YJ_ 40 ---·----1------1 
CT) 

co 

12I ;::::,-
c--.., 

" = 

13::i:: 

t4:r 

15::c 
...... 

60i-------+-------t 

------------~----------2------·---6 
LEGEND 

I 2.0" t\O. ,,,;, ''"" '"ITT''' ~'O' ""''"'°"' .,., ll 3.0" O.D. thin-wall samplo V.1ator level * Samplo not rocoverad "-: Piezometar tip 

AttJrborg limita1 P Sampler p!J:Jhod 
1---Q--t~Llc:;Liid limit use Unlfiad Soll 
~ ~ Notura ltuitcr cc~tcnt Cluoalflcatfl)n, 
'\.__ Plo~tlc llmlt ~-- Perched Water 

o '%, W;::?er content 

THE EVERGREEN STATE COLLEGE 
OLYMPIA, WASHINGTON 

LOG OF BOFHNG fi~O.B-85 
JANUARY 15, i970 w- 1509- 4 

COH. M!lCNANICO C. FOUt,DAT!ON t:NGINl!ERS 

1---------·-----~-__;;L~t-·---=·-~=·-----------



SOIL DESCrilVf!Orl 

SW Very dense, light brown, slightly silty to 
SM silty, fine to coarse SA!JD with fine gravel 

,-........._i~---------------.......-i18. 9 

· ML 

SW 
SM 

Hard, dark gray, clayey SILT with partings of 
fine santj below 33.0 ft. 

Very dense, gray, fine gravolly, fine fo 
coarse SAtlD .with seams of si I ty· sand 
(\'la t e r b ea r i. n g) 

-Bor ng Completad 3/69 
1 

11 

12= 

u 

STAflDt1f.HJ 
Pt::tJEmA·nor, n::::msTMJCt:: 

b, 
6. (:;!oi:;ll per foot 

.... ' . ' .. 
201--~~~~-+-~--1,~~---.l 

' ' ' • : • >: • • A, 

.. 50/3 .. 5 . ...,..-<:; "' 
' . . ' . . ~ 

501--~~--~---~~~~-~ 

LEGEND 
·------------·-·---o·,__ ____ 2,......5·-- 50 

o 0/o \'J<Jt(.lr contu1t 

I 2.o"o.D.e,11ittpoon ecimpfo r-v lmi'ervk,us ,~al THE EVERGREEN STATE COLLEGE 
lI 3.0 11 O.D. thln-wolls.:.mpl0 Wotor level OLYMPIA, WASHINGTON 
7~ Samplo not rccovorGd Piezomoter tip 

Attorberg llmitr,P P Samplorp1rnhod LOG OF BORING H0.8-86 
1-:--~i""'""Llquld limit USC Unified Soll JANUARY 15, 1970 W - 1509 - 4 
'-t ~ tJoturo I wotor content Clo.llslflcaHon si--it.NNOH e: W!U'ON 
'\.__ Pf(lstlc ilmH ..2_ Perched Water iiOl!.. ,,:1:.CHANICS ,1 FOUNDATION C!:NGIN!lit:i.: 

-------·,--.. ---·----...... L~ • - -~;-·-----··--------------------
f: ! ~ A-71 



' 

SOIL DESCf.;lPTIOt-4 

.... 
e 
0 .... 
:i' 

~ ~ 

STArWARO 
PEtJETfMTION P.ES1$T.M~CE 
(140 lb. wJ!11 M, 30"drop) 

A Blows p&r foot 
=> Surfa~o Elav~tlon: Approx. 178' , ~ 
SM Lo~;;:-;·~~ very. silty, ·fine .to coarse SAND u-

--1 ·---~----· - . 2. 0 

50 
0 ........ . 

IOQ. 

_ ML ~Stiff, tan, cle::1 ey;SIU. _ _ .f 2:B 
SP Oense ~o verrde~se, g~ay, sl1g~t!y g1avel- 4.5 

lt....f 1_0!.J.9. med IUl)l..SA~.o......,.· ~~~---
Very dense, Drown, very si It~. fine to 7. Q 

toarse SAND with fine gravel (weathered 
hlacial·TILl). · 

Madium dense, light brorm, silty; fine 
to coarse SAUD with fine grave( 
._ ___ . -~ (f!a t er bear i ng) ___ . __ -----.-J. 

SW Very dense, ·brown, slighUysilty, fine to 
coarse SAND ·with scattered fine gravel 

t---+__;..;..;..;...;..;....;;,..;.;.;.;.; __ -------,;__~-----119. O· 

Hard, dark gray, clayey SILT with a few seams 
ML: to 4 inches of very dense, fine to med 1rnn 

SAND 

ML Hard, dark gray, c fay ey S I LT w i th s ca tt e red 
sand ·and gravel 

Very dense,· brown to gray, sf ight ly s i I ty, 
SW fine to coarse SAND witK scattered gr ave I 

(Waterbear ing) 

Bori.ng Completed B/13/69 

LEGEND 
I 2.0" O.D. sp!H ,po.,11 sample 

3.0" O.D. lhln-wc!i ~ompl0 
S·:iinpl!:l nol' ,cc0vcrei.l 

AttGrber(J lir.iiU• P 
lq.ild Hmit use 

Naturo ! \"JO for cc;ihrnt 
JL 

hTI?Orvk,us s~cd 
Waic1·• bv,31 
'.t;[dlOiiH)f{)t Hp 

Sam!) !M p!,t!ll'rnd 

Unlfa-<l Soll 
Clanm!flc11tion 
Perched Water 
Level 

30. 0 

3 9. O 

47. B 

BI 

9I 

IOI 

II I 

12 :r::-

13:::i: 

.. · ...... ·t ........ . 

~-= = 
" <:'":)• ,_ 

~ 20 
< • • ' < • • • • • o O , • ' • • I 

: : : : : : • : : :. 1· :_ :_50. 1. 6._·,~-_·:-.&.·. 
• • •. • • • • ,(r'. I 

30 ........ . : • : W•'~i.1). 
......... 
. . . :50··1· ·;, . . . . . . ·5·-t,,-·.t~ 

401--0 
_· _. _· _· _· _· _. _. +--. _. _. _. _. _· _· _ . ..,....· 

'5l 

"-... 
co 

501--·-·_·_·_·_·_·_·_· ___ . _·_·_·_·_·_·_·_·~ 
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SOIL DESCF-llPTlm~ 

Surfacs Ekwation: Approx. 172 1 

SM Loose, rusty brawn, very silty, fine to 
----- coarse SAND 

Very dense, brown, s I i gh t I y s i l.t y, ·1 i ne- to 
medium SAND SP 

i--S-M-r~V~e-ry--:d-en_s_e_,_t_a_n~to~b-ro_w_n-.-s~i~l-ty-,~f~in-e--to~~--1a. 2 · 
---, co .. rse SAND ~10.5 '--~~~~~~~~~~----------

SW 
SM 

Very dense, brown, sli'ghtly silty to silty, 
f i n e to co a r, s e SAND w i th .s ca t t e red H n e 
gravel 

l---ll-------------------119. 0 
Very dense, dark gray, silty, fine to med-SM ium SANO 

CL 
ML 

Hard, dark gray, si I ty CLAY grading to very 
fine ~andy SILT below 30 ft.: 

SW 
SP 

Very dense, gray, slightly silty, fine to 
coarse SAND with fine gravel 
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·==- 'z"NIS"Y .... 
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<I> 

SOIL DESCRIPTION -"X 
(.) I-CfJ 11.. 
::> Elevatlon= Approx. 166' LIJ 

Cl 

SM a .. 5 
oose,tan,very siltY,fine to coarse SAND. 2.5 

SM Medium dense:· 6rown, silty, JTiie'.""'sI'fro and stiff ML tan, slightly clayey finj sandy SILT.(lafered) 
1. 0 · 

Medium dense, Ii ght brown, s i I ty, fine to 
SM medium· SA~D.with scattered coarse sand 

(Waterbearing) 
13, 2 

SM Very dense, brown, silty; fine to coarse 
SANO with scattered gravel (Waterbearing) 

1---•-~----------------1-22. 6 
ML Hard, dark gray, firie.sundy, crayey'SflT 

l----l~--'--~~~~~~~~~-----~~----;-,25.0 

SM 

SW 

Very dense, dark gray, very silty, fine 
to coarse SAND 

Very dense, gray, slightly silty, fine to 
coarse SANO with scattered, fine gravel · 
(Waterbearing below.45.0 f_L) 

(I) 

I.I.I 
.J 
a. 
:!: 
,<( 
ti) 

11 
21 

9I 

10 

III 

ci 

STAMDAF!D 
PENETRATION RESl3TANCE 

(lt;.o lb. wslght, 3011 drop) 
A Blown per foot 

100 
0 ... '.'.'. 

-~ I Ot---r---+-· _·_·_·_·_·_·_·_·-1 
"""" 

20 ....... . 

30 ....... . 

· · · · · · · · · · · · ·5·0/5" 

t-----t------------------1-48. 5 I 50 ~ ...... ~ . 
Sorin& Completed 8/14/69 

LEGEND 
I 2.0" O.D. split spoon sample r- Impervious sool 
JI 3.011 O.D. thin-wall somple Water level * Sample not recovered ,:, Pluometer tip 

Atterbero limit11 P Sampler pushed 
1:--o.:-i<-Llquld limit USC Unified Soll 
~ '-.:- Natural watar content Clanlflcctlon 
"--Plastic limit _Jl_ Perched Woter. 

Level 

> • I ~ ~ • ~ 0 0 • ' I • • ~ I • • • 

0 
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~. rn ·~ STANDARD 
.;! w Dr;:: ~. P::'.NETRATION f-ESISTM~CE 
::x: i 5w ::t: (140 lb. walght, 30 11 drop) 

SOIL DESCRIPTION 

ti: ~ ~~ Ii: t;,,, BIOWI! por foot 
Surface El0votlon: Approx. 165' ~ en (9~ ~ 0 50 100 

-..S-M~-L-o-os-e-,t.anto rusf°y"bro1vn-,-v-e_r_y-.s-i-l-ty-,--~---ro~·.~------t-;r~~___,6 . ..;;.... __ ~~~~~~~~.~. 
· 

1
• ! i ~- to coarse SAMO with roots and organ j·cs - 2. o ,,, 

_s_M~ __ Dense, tan, very si tty, fine to. coarse 11 ; .. :f ::::::::: 
___ s_At_lD_w i_t_h_s_c_a..;.tt_e_r_e d_.:cg_r a_v_e_l __ ..;-/ 4 · O 2 I 'O :j~::::::::: 

~·· 101--~-~~4~~~~..,.,t...........-j: SM 
Pense to very dense, tan to I ight brown, 
slightly silty to silty, fine to medium 

.SAND with scattered coarse sand,and fine 
gravel !, ··· 

l----ll--------------------114 .-0 
SM Very dense, brown, si I ty, fine SAND 

..._-i---......,..--------------~ 17. 0 
Hard, dark gray, sandy, clayey SILT with ML 

ML 
,CL 

sea ttered fine gravel 

Hard, dark gray, clayey SILT to si I !y 
CLAY 

31 
4I 
5I 
6:r: 

7I IJ 

s :~ti/~~ 
~Q/~~~[6. 

: .50/3.:5:'~ & 

1-----+-------·----------128. 0 9I 
Very dense, dark gray,. si I ty, fine to 

SM 

SW 

medium SAND with scattered cciarse sand 
and fine gravel 

Very dense; gray, fine to coarse SAND 
with scattefed-fine gravel an~ a trace 
of si.lt (Wateibearing) ~ 

1---+---------------------"l 5 2. B 
Boring Completed B/14/69 

LEGEND 
I 2.o"o.0.11pllt spoon sample r- lmporvlouz toa! 
JI 3.0" 0.0. thin-wall sample Water level * Sample not recoverod Piezom·eter tip 

Attorberg limitfil1 P Sampler puched 
H l-6-Llquid limit use Unified Soll 
\\.. ~ Natura I water content Classification 
· '--- Plastic limit JL_ Perched Water 
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0 
VI 
:, 

SM 
SP 

SOIi.. DESCRIPTION 

Very dense, dark gray, sf ightl y si I ty, fi.ne 
---""' gravelly, fine to medium S_ANO 

SM Very dense, light gray to brown.very ·silty, 
gravelly, fine to coarse SANO (TILL) 

SP Very dense, gray, fine SAND 

SP 
SW 

Very. dense, light gray to brown, slightly 
si I ty, fine to coarse SAND with scattered 
fine gravel. 

SP Very· dense, gray to I ight b.rOWA, Hne SAND 

SP 
SW 

Very dense, light brown, slightly silty., 
gravelly, fine to coarse SAND 

Boring Complete~ 11/4/69 
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T 2.0"0.0.spiit spoon sample 
TI O.D. th!n-wall:1ampls 
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'-- Plastic iim tt 

_..:i::- I mp!lrviou! ilea I 
1-sz_ Water level 
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P Samp !er pM,,hed 
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SHANNON & WILSON, INC. 
5-0lL-MECHANICS AND FOUNOATlON ENG(NEERS 

SEATTL.E o PORTLAND • BURLINGAME • SPOKANE 

1105 NORTH 38TH STREET, SEATTLE, WASHINGTON 98103 
• ( 206 ) ME 2-8020 

T~E Eve.A.6Q.f!E.M <;1e1e. Con;.1. £<>E 
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DATE JOB NO. 

W- l'509-o4 
ATTENTION 
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GENTLEMEN: 
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D Report ,O Proposal 

~ Copy of u1a4~3i :ke.m 

COPIES DATE NO. 

D Drawings 

K\ @ e ~, ""~ 
) 

D Samples 

DESCRIPTION 

THESE ARE TRANSMITTED as checked below 

D For your retention 
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I)'' For action specified below 

D With corrections 

o ______________ _ 

D ---------------
D As requested D -------------------------------
0 For review and comment D -------------------------------
0 Please return by __________ O PRINTS RETURNED AFTER LOAN TO US 
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SHANNON & WILSON, INC. , 
Soil Mech. & Foundation Engr. 
ll05 North 38th Street 
Seattle, Washington 98103 
Phone (206) 632-8020 

SU BJEO¥~om,i;;N 
OFF!CE OF 

Feb. 4, 1970 

TO: The Evergreen State College 0. FIELD INSPECTION REPORT SHEET_l_oF 8 
.· 

1020 East 5th Avenue Ge Notes from meeting at Shannon & Wilsor 

PROJECT: The Evergreen State College Olympia, Washington 

ATTN: Mr. J. L.· Schillinger Olympia, 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 pr.eliminary 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 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 Torkk~o~,=la\.u~i~n~t~o~n~-~~==""""" 
FACILITIES PLANNING 

Budlong, Inc. 1-===ii=,,;,;1..;.;;L,;,;; • .,;..sc""'h1~·111~ng~er===~1~ 
l-==~l='Se'="""""'~==~==11~ 

A. Description of Working Area 0:!:;~:~:~Q=r~~~===-
1. Main Building Area ~=~~:K.~-N~·~Jo:h~n~s~o~n::::~=>."""""" 

.....a,,W~.A=·=Ph=lp='-"=s~==~·•---
2. Roads and Parking and Ancillary Facili~&f,'============9 ="""""~ 

B. Services Provided by Quinton-Budlong, Inc. 

1. Stockpile of backfill material for backfilling 

Library and Activiti~s Buildings. 

2. Stockpile of fill for landscaping purposes 

3. Develop disposal sites for strippings. 

4. Provide drainage system with deep pipes which 
• A, ' • 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, .Shanrion & Wilson, .Inc. 

A. Summary of Contents and Organization of Shannon & 

Wilson Report 
I 

1. ·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 

investigations) 

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, lts, 

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 ~e considered as one "table" but 

·as several p~rched zones of water, not 

necessarily hydraulically interconnected 

2. Lower Groundwater 

a) Usually encountered between elevation 140 to 

130 feet 

b) Soils at this elevation usually the hard CLAY­

SILT or very dense sand 

E. Foundations 

1. Spread Footin,gs 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 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 

a) Confirmed that recommendec. bearing pressures 

are well within desired performance requirements 

b) Consistent with other tests on similar 

materials in Seattle area 

F. Drainage Requirements 

1. 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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III. EARTHWORK AT THE EVERGREEN STATE COLLEGE 
By Thomas E. Kirkland, Shannon & Wilson,Inc. 

A. EXCAVATION PROCEDURES 

1. Rip dense soil; blast boulders 
2. Dewater perched water zone 

a) Not well points due to erratic soil distribution 
b) Consider vertical gravity sand drains 
c) Supplement as necessary by pumping from vertical 

sand drains, or wells 
d) Ditching and pumping from low spots may be necessary 
e) If seepage heavy, blanket slope with gravel 

3. Excavation slopes 
a) Responsibility of contractor·; comply with State Safety 

Code 
b) No steeper than: 

1) l.SH:lV in sandy overburden-unbraced 
2) 0.75H:1V in hard CLAY & SILT - unbraced 

c) Provide 5 foot bench and ditch at SAND-CLAY contact 
4. 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) Working surface of lean concrete or asphalt in bottom 
of excavation, such as asphalt at existing excavation 
for future Library · 

b) Working surface of 2 11 to 4 11 of lean concrete immediately 
upon excavation of footing 

c) Pre-fabricated reinforcing immediately following exca-
vation of footing · 

5. Consider disposition of excavated soil 
a) Where to stockpile for future backfilling use? 
b} Waste site location and difficulties of disposal 

during rainy periods 
c) Make contr~ctor responsible for constructing and main­

taining haul roads and haul routes within waste areas, 
importing sµitable granular soil as needed 

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

e) 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 drying 
to take place so that a firm, workable surface is 
possible. 

f) Stockpiles may be covered to prevent water infiltration 

1 



B. FILL PROCEDURES 

1. Four types of filling:. 
a) Landscaping Purpo.ses:. Use topso~l, 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 lift thickness 
2) 90% Modified Compaction 

c) Structural Fill, settlements minimized (footings, 
floor support, wall backfill) 
l) See report for lift thickness 
2) 95% Modified Compaction 

d) Gravel backfill for drains (drainage layers) 
l} State specifications for this ~aterial 
2) 6u loose lifts 
3) 95% Modified compaction with hand-operated 

vibrating plate compactor 
4) Import this material 

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

1) Silty sands & gravels readily available from 
site excavations · . 

2) Possibility 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 
b) Select On-Site.Mat'! (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 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 · 

c) 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 
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3. Compaction behind walls and above .tunnels 

To prevent buildup of soil pressures: 
a) No he>avy equipment near walls or tunnel roof 
b) Compaction within 3 1 of walls t0 be with vibratiI1g. 

plate compactor 
c) Compact soil near tunnel roof with _vibratory plate 

compactor 

4. Existing 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) During the rainy season, use clean imported soil 

for fill or backfill 

5. All filling and backfilling 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 test~d 
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 re.port 
presents orie method on Fig. 12(D) to minimize differen­
tial settlements by over-excavation and backfilling 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. 

3 
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SHANNON &. WILSON, INC. 
Soil Mech. & Foundation Engr. 
ll05 North 38th Street 

u JOB NO. W-1509-04 

Seattle, Washington 98103 
Phone (206) 632·8020 

DAY Wednesday 

SUBJECT: DATE Feb. 4, 1970 

TO: The Evergreen State College 0 FIELD INSPECTION REPORT 8 

1020 East 5th Avenue 

Olympia, Washington 

8:: Notes from meeting at Shannon & Wilsor 

PROJECT: The Evergreen State College 

ATTN: Mr. J. L. Schillinger Olympia, Washington 

Mr. J. L. Schillinger, Director of Facilities Planning 

for The Evergreen State College, called a meeting with interested 

architects and engineers, t·o 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, 11 dated 

January 15, 1970. The meeting was field the morning of Feb. 4, 

1970 at the Seattle office of Shannon & Wilson, Inc. A list of 

those 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. 

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 an~ Activiti~s 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 INFO~...ATION 

by Raymond P. · Miller, Shannon_ . & Wilson, .Inc. 

A. Sununary of Contents and Organization of Shannon & 

Wilson Report 
I 

1. 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 

investigations) 

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 

£cir 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 considei;-e.d as one n table II but 

as sev7ral perched zones of water, not 

necessarily hydraulically interconnected 

2. Lower Groundwater 

c:1.) Usually encountered between elevation 140 to 

130 feet 

b) Soi at this elevation usually the hard CLAY-

SILT or very dense sand 

E. Foundations 

1. Spread Footings should be suitable for all structures 

2. Footings on Original Ground 

a) Suitab],e 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 11 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 

F. Drainage Requirements 

1. Review of drain well tests at Library 

2. Effective ~se 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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III. EARTHWORK AT THE EVERGREEN STATE COLLEGE 
By Thomas.E. Kirkland, Shannon & Wilson,Inc. 

A. EXCAVA,TION PROCEDURES 

1. Rip dense soilr blast boulders 
2. Dewater perched water zone 

a) Not well points due to erratic soil distribution 
b) Consider vertical gravity sand drains 
c) Supplement as necessary by pumping from vertical 

s.and drains, or wells 
d) Ditching and pumping from low spots may be necessary 
e) If seepage heavy, blanket slope with gravel 

3. Excavation· slopes 
a) Responsibility of contractor; comply with State Safety 

Code 
b) No steeper than: 

1) l.SH:lV in sandy overburden-unbraced 
2) 0.75H:1V in hard C:J;.,AY & SILT - unbraced 

c) Provide 5 foot bench and ditch at SAND-CLAY contact 
4. 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) Working surface of lean concrete or asphalt in bottom 
.of excavation, such as asphalt at existing excavation 
for future Library · 

b) Working surface of .2 11 to 4 11 of lean concrete immediately 
upon excavation of footing 

c) Pre-fabricated reinforcing immediately following exca-
vation of footing · 

5. Consider disposition of excavated soil 
a) Where to stockpile for future backfilling use? 
b) Waste site location and difficulties of disposal 

during rainy periods 
c) Make contr~ctor responsible for constructing and main­

taining haul roads and haul routes within waste areas, 
importing sµitable granular soil as needed 

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

e) Sloping, rolling and sealing surface of waste or 
stockpile sites (or any fill area) increases runo 
and minimizes infiltration of rain water into s l; 
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. 

f) Stockpiles may be covered to prevent water infiltration 
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B. FILL PROCEDU:R.ES . 

1. Four types of filling: 
a} 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 sfockpile, some 

· granular soils were placed bi mistake. 
b). Structural Fill, minor settlements (roads, parking 

lots, sidewalks) 
1) See report for lift thickness 
2} 90% Modified Compaction 

c) Structural Fill, settlements minimized (footings, 
floor support 1 wall backfill) 
1) See report for lift thickness 
2) 95% Modified Compaction 

d) Gravel backf.i:11 for drains (drainage layers) 
1) .$tate specifications for this material 
2) 6" loose lifts 
3) 95% Modified compaction with hand-operated 

vibrating plate compactor 
4) Import this material 

· 2. Soils for structural filiing 
a} Moisture Sensitive Soil (12% to 50% fines) 

1) Silty sands & gravels readily available from 
site excavations 

2) Possibility 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 r by disking or 

working 
6) ·When possible, spread wet spil over large areas 

to be worked and dried 
b) Select On-Site Mat'l (5 to 12% fines) 

l} 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 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 duri~g rain 

c) 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 
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3. Compaction behind. walls and above tunnels 

· To prevent buildup of soil pressures: 
a) No heavy equipment near walls or tunnel roof 

·b) Compaction withi'n 3' of walls to be with vibrating 
plate compactor 

c) Compact soil near tunnel roof with vibratory plate 
compactor 

4~ Existing 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-rainy periods 
e) During the rainy season, use clean imported soil 

for fill or backfill 

5. All filling and backfilling 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 test~d 
3. Location of over-excavation arid 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 backfilling 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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