Bid #23033 Regional Operations and Communications Facility - Radio Tower Construction
Supplemental Exhibit "E" - Site Geotechnical Report

PROJECT Lare COUnty Campus masiel Plan, WINGHESIE! oad, LIDeTtyvile, nors
cLENT  Christopher B, Burke Engineering, Ltd., Rosemont, llinois m

soring 101 " DATESTARTED  2-2509 DATE COMPLETED _ 2-25-09  Jos L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE YV WHILE DRILLING 9.0
END OF BORING VAT END OF BORING 8.0°'
b ¥ 24 HOURS
BE
& Q| SAMPLE ¥
] M 2 N WG Qu DRY DEPTH | ELEV. S0IL DESCRIPTIONS
o BB norvee
@ Dark brown clayey TOPSOIL (OL)
1.0
N / 1188 | 10 12801258 Tough brown silly CLAY, some sand, very
! moist {CL/CH)
4 3.0
¢4
Y
AR 2| ss | 1 | 1a7|ses
e '
5_—_/’;::~ Very tough brown silty CLAY, little sand, trace
19% % gravel, moist (CL)
A
e
XM 3| ss | 12 | us)ze
1
u »
. f, 80/, Tough gray silty CLAY, some sand, frace
) u % A 135 1.5 gra\;el, occasional sand seams, very moist
- = . 9.0 {CL
» 48897 Firm gray SAND, trace gravel, trace clay, wet
M40 B 16.6 {(SP)
: § End of Boring at 10.0'
o1y — .
& *  Approximate unconfined compressive
o — strength based on measurements with a
2 calibrated pocket penetrometer.
© _ .
F SPT Hammer = Mobile Automatic
o
14} ~1
:
15—
)
Fat
20—
g oy
JR |
2 .
o
LB
P
- &
R 25 ““Division Tnes between deposits represent
}% approdimatle boundaries between solf ypes: .

. DRILL RIG NO. m ] . in-gity, the transition.may be graduat,



FAJEJ
Text Box
Bid #23033 Regional Operations and Communications Facility - Radio Tower Construction 
Supplemental Exhibit "E" - Site Geotechnical Report 


DISTANCE BELOW SURFACE IN FEET

. ?SC 72898AGP) TSC_ALL.GDT 3608

PROJECT Lake County Campus Master Plan, Winchester Road, Libertyville, Hlincis

CLENT  Christopher B. Burke Engineering, Ltd., Rosemont, lilinois

TSC

poring 102 _ DATESTARTED __ 2-25-09 DATE COMPLETED 22509  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
(GROUND SURFACE YV WHILE DRILLING Dry
£ND OF BORING Y AT END OF BORING Dry
E V¥ 24 HOURS
gE
B
2 O SAMPLE y
A m N |WGC Qu DRY [DEPTH] ELEV. SO DESCRIPTIONS
wl [ {NQL [ TYFE ‘
ey
: Dark brown clayey TOPSOIL {OL)}
& 10
111
,,,//§ 11838 6 [160]15
%
R
wr
]
/f,//
sy 2| ss| 6 |158] 15
7
5 ;;ﬁj Tough brown siity CLAY, fittle to some sand
v and gravel, moist (CL)
11
,’;,‘3///’ 3| ss | 7 |180]15
~ M
L]
]
-4
Y
77
T 4] ss | 158 | 143] 175
P
10
End of Boring af 10.0¢
* Appmximate unconfined compressive
] strength based on measurements with a
calibrated pocket penetrometer.
™ SPT Mammer = Mobile Automatic
15 i
20—
25

DRILLRIG NO, 314

ivision lings between deposits represent

approsdmate boundaries between soil types;
in-gity, the translfion may be gradual. -




DISTANCE BELOW SURFACE IN FEET '

| TSC 72623AGPJ TSC_ALLGDT 3609

PROJECT Lake County Campus Master Plan, Winchester Road, Libertyville, Hlinois @

cLiENT  Christopher B. Burke Engineering, Ltd., Rosemont, Hllinois

sBoring 103 DATE STARTED  2-25-09 DATE COMPLETED  2-25-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE V WHILE DRILLING 85"’
END OF BORING ¥ AT END OF BORING 8.5°'
b Y 24HOURS
)
HE
2 9| SAMPLE y
23 M |WC ! Qu |TDRY |DEPTH|ELEV. SOIL DESCRIPTIONS
o @ (NO. |TYPE _
v
| Biack clayey TOPSOIL, very moist {OL)
A 251
9 11881 8B 15
_ﬁf/ 8 sag! 1.0v Tough dark brown silty CLAY, littie sand, trace
LA e gravel, very maist (CL}
44 3.0
' 1
N7
,///" / 2188 ] 9 l173|20
K%
5 %) Very tough to tough brown silty CLAY, little to
N /ﬁ ¢ some sand and gravel, moist {CL)
]
| /jXI s{ss| 9 |154]15
//
8.0
2 v _
i Tough brown silty CLAY, some sand, trace
////j 418 | 9 [141(15 gravel, oceasional sand seams, moist (CL)
]
10
End of Boring at 10.0°
* Approximate unconfined compressive
- sirength based on measurements with a
: calibrated pocket penetrometer.
SPT Hammer = Mobile Autormatic
16—
20—
25

DRILL RIGNO. 314

ivision lines hetween deposits represent
- approximate boundaries between soll types;
In-sity, the transition may be gradual.




DISTANCE BELOW SURFACE IN FEET .

" ISC 72823AGPJ TSC_ALLGDT 3608

PROJECT Lake County Campus Master Plan, Winchester Road, Libertyville, lllinois

cuenT  Christopher B, Burke Engineering, Lid., Rosemont, lliinois

TSC

BoriNG 104 DATE STARTED __ 2-25-09 DATE COMPLETED _ 22508  JoB _L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE V¥ WHILE DRILLING 18" Standing Water/lce
END OF BORING %/ AT END OF BORING 18" Standing Water/lce
b V¥ 24 HOURS
b2
H
2 5| SAMPLE ¥
R N |wCc | Qu [YDRY|DEPTH|ELEV. SOIL DESCRIPTIONS
A e INOITYPE
e
=22 Black claysy Topsoil/Muck
1.2
1] 85 |WOH| 117 | <0.25% .
Very soft ORGANIG CLAY, very moist (OH)
3.0
2| 88| 2 |192| <025
! 1%
]
» . Very soft gray very siity CLAY, trace to little
_/// Xl 3 | 88 [WOH! 26.4 | <0.25 sand, very moist (CL)
11
_./:/’_
_//'/
//, 4 | 85 |WOH| 229/ <025
10—{11
74 105
1l _
g ; Very tough gray silty CLAY, frace sand,
m;;ﬁ / 5188 | 12 {238]30 occasional gravel, meist {CL)
s |
] End of Boring at 12.5"
] * Approximate unconfined compressive
strength hased on measurements with a
15— calibrated pocket penetromater.
I SPT Hammer = Mobile Automalic
- "WOH = Weight of Hammer
20—
25

-DRILL RIG NO. 314

Bivision lines between deposits represent

approximate boundaries betwasn soll typas;

. In-situ, the transilion may be gradual.




DISTANCE BELOW SURFACE 1N FEET

. TSC TZ823A.GP) TSC_ALLGDT 25708

PROJECT Lake County Campus Master Plan, Winchester Road, Libertyville, Hlinois

cLienT  Christopher B, Burke Engineering, Ltd., Rosemant, lilinois

TSC

Boring 105 . DATE STARTED  2-25-09 DATE COMPLETED  2-25-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE YV WHILE DRILLING 8.0'
END OF BORING Y AT END OF BORING 8.0°
b V¥ 24HOURS
B8
9 O SAMPLE ¥
N [WC| Qu [TDRY[DEPTH|ELEV. SO DESCRIPTIONS
K B Ino. [TvPe |
w2 Dark brown clayey TOPSOIL (OL)
g 1.4
] . . .
,_/é/ 1|88 | 8 | 16010 Tough brown silty CLAY, some sand, frace
279 organic, very moist (CL)
“99s
ald 30
]
R27
M 2 ss | 8 | 16715
%%
° ﬁ/ - Tough brown silty CLAY, liftle to some sand
o and gravel, moist (CL)
%y
U 3| ss| 8 lesiis
1
1
et 8.0 A 74 ,
- A 322 oo Firm brown fine SAND, wet (5P} _
ok 41 38 | 13 ’ Firm gray sandy SILT, trace gravel, very maist
e B 145 (ML}

10

25

End of Boring at 10,0
* Approximate nconfined compressive

strength based on measurements with a
calibrated pocket penetrometer.

SPT Hammer = Mobile Automatic

- DRRLLRIGNO. 314

Bivision fines between deposits represent
approximate boundaries betwesn soft types:

+ iregity, the transition may be gradual,




_TSC 72823AGPJ TSC_ALL.GOT 3756009

'DISTANCE BELOW SURFACE IN FEET

PROJECT Lake County Campus Master Plan, Winchester Road, Libertyvilie, lllinois

cLienT  Christopher B. Burke Engineering, Ltd., Rosemont, lilinois

TSC

BorinG 106 DATE STARTED  2-25-09 DATE COMPLETED _ 2-25-08  JoB  [-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE V WHILE DRILLING Dry
END OF BORING Y/ ATEND OF BORING Dry
+ ¥ 24HOURS
BE
B ;
Q O | SAMPLE "
] N [WC Qu DRY |DEPTH | ELEV. SOIL DESCRIPTIONS
0 e [NOLITYPE
o, 06 Dark brown clayey TOPSOIL (OL)
1 vy 12 149 1 4.5+ Hard brown Sjity CLAY; jittle sal’ld, trace gfavel,
-1 moist (CL)
s s 3'0
21 ss | 10 |50 Firm brown medium to fine SAND and
: ' ) GRAVEL, trace clay, moist {(SP/GP)
= 5.5
_/2 g _
P’y N Very tough 1o hard brown sifty CLAY, little sand,
4 ,;:;Kl 3188 | 14 181140 trace gravel, moist (CL)
L .
1 8.0
s '
_¥ j Very tough gray silty CLAY, some sand, trace
jj: ¥ -4 | 88 | 10 [106] 20" gravel, moist (CL)
W
10
End of Boring at 10.0°
‘ * Approximate unconfined comprassive
— strength based on measurements with a
calibrated pocket penstrometer,
8PT Hammer = Mobile Automatic
15—
20~
25

DRILL RiG NO. 314 y

“Division lines between depusits represent

approximate boundaries between soll fypes:
 in-sites, the fransition may be gradual. L




" DISTANCE BELOW SURFACE TN FEET

. YSC 72823AGPJ TSC_ALLGDT 350

PROJECT Lake County Campus Master Plan, Winchester Road, Libertyville, lilinois

CuENT  Christopher B. Burke Engineering, Ltd., Rosemont, llinois

TSC

eoring 107 DATE STARTED __ 2-25-09 DATE COMPLETED _ 2-25-08  JOoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE V WHILE DRILLING Dry
END OF BORING Y/ AT END OF BORING Dry
E V¥ 24HOURS
BE
B
%8 SAMPLE v
M & N |WC Qu DRY [DEPTH | ELEV. SOIL DESCRIPTIONS
- iNO. [ TYPE
0
Black clayey TOPSOIL, very moist (OH)
if8 | 9 |esz
2.5
%
AV
ey
"’"f;/’/;/ 2| ss 17.1] 1.5
77 g 7T E
e Y . Tough brown silty CLAY, some sand, irace
::’45 gravel, occasional sand seams, molst {CL)
W
A1 3] 8% | 10 |53 .75
-1
1]
/ 80
/ !
7 , _
M Hard brown silty CLAY, little sand, trace gravel,
7 4185 | 20 | 105] 45 moist (CL)
(471
' End of Boring at 10.0¢
* Approximate unconfined compressive
] strength based on measurements with a
calibrated pocket penetrometer.
SPT Hammer = Mobile Automatic
15—
20—
25

DRILLRIGNO. 314

Ivision Tnes between deposits Tepresent
. approximate boundaries befwesn soil types; -
Insity, the transition may be graduel. .




DISTANCE BELOW SURFACE IN FEET

- TSC T2B23AGPI TSCALLGDT 3608 -

PROJECT Lake County Campus Master Plan, Winchester Road, Libertyville, lilinoig m

CLIENT  Christopher B. Burke Engineering, Ltd., Rosemont, lilinois

sorinG 108 DATE STARTED  2-25-09 DATE COMPLETED  2-2509  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE VYV WHILE DRILLING Dry
END OF BORING ¥/ AT END OF BORING Dry
b ¥ 24 HOURS
o
BE :
: 2 0| sAMPLE ¥
= N [wc| qu (FDRYDEPTH|ELEV, SOIL DESCRIPTIONS
0 B INo. Ty
e Dark brown clayey TOPSOIL, little sand, little to
__; W 1 1ss | 4 |24 some shells, very moist (OL)
1 25
—
] 5 .
Nesy Tough brown silty CLAY, little sand, trace
jjj; 2|88 6 j220|15 organic, moist {CL)
5_____// .
B 55
A
11 alss| o |78 175 Tough brown silty CLAY, little sand, trace
A el gravel, moist {CL)
41
L] .
8.0
7
% , .
m/?; Very tough brown silty CLAY, littlle sand and
¢ 7 4| s8] 11 |159] 275 gravel, liftle siif seams, moist {CL)
iy
10 -
| End of Boring at 10.0°
* Approximate unconfined compressive
— strength based on measurements with a
calibrated pocket penetrometer.
SPT iHammer = Mobile Automatic
15
20—
25

‘DRILRIGNO. 314 o

ivigion ines batween deposits represent

approximate bounderies between soll types;

= oee-in-giy, the transition may be greduat. L L . ] .




" DISTANCE BELOW SURFACE IN FEET

", TSC 7R823AGPJ TSC_ALL.GDT 3509

PROJECT Lake County Campus Master Plan, Winchester Road, Libertyville, lilinois

cuent  Christopher B. Burke Engineering, Ltd., Rosemont, lllinois

TSC|

DRILLRIGNO. 314

approximate boundaries betwsen soll types:
in-siy, the transiion may be gradual, )

soring 109 DATE STARTED  2-25-09 DATE COMPLETED __ 2-25-09  JoB _1-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE V WHILE DRILLING Dry
END OF BORING W/ AT END OF BORING Dry
b ¥ 24 HOURS
g
£
2 O SAMPLE Y
BE N [WC | GQu [YDRY|DEPTH|ELEV. SOIL. DESCRIPTIONS
v pd NOLITYPE
0 .
Z@ﬁ Black clayey TOPSOIL {OL)
7 1.0
i
_22;@ 11881 8 §163110°
- AV
i ‘
sy Tough brown silty CLAY, iittle sand, trace
#% gravel, very moist (CL)
—A
25; 2188 4 | w810
e
s—7
avi 55
% " Very tough brown silty CLAY, littie sand, trace
] // ; 3188 | 13 | 157|228 gravel moist (CL)
1] o '
' 8.0
17171
g ,/; Very tough gray siity CLAY, some sand, frace
2 43 ss | 12 |132]325 gravel, moist {CL)
711
10
End of Boring at 10.0'
* Approximate uneonfined compressive
— strength based on measurements with a
calibrated pocket penetrometer.
SPT Hammer = Mobile Automatic
15—
20—
25 wislon fnes betwaen deposits représem




" DISTANCE BELOW SURFACE IN FEET

ISC 72823AGPJ TSC ALLGDT 3809

PROJECT Lake County Campus Master Plan, Winchester Road, Libertyville, illinois : -
CLIENT  Christopher B. Burke Engineering, Lid., Rosemont, linois E

soring 110 DATE STARTED  2-25-09 DATE COMPLETED  2-25-09  JoB  L-72,823A
ELEVATIONS - WATER LEVEL OBSERVATIONS
GROUND SURFACE Y WHILE DRILLING 90"
END OF BORING Y AT END OF BORING 940"
o ¥ 24 HOURS
e
2 O SAMPLE ¥ :
i N |WC| Qu |YDRY|DEPTH|ELEV. SOt DESCRIPTIONS
0— A o |NC.{TYPE _
&éﬁ Dark brown clayey TOPSOIL (CL)
- 0.8
7
/ 1]ss | & |ss|20 Tough o very tough brown silty CLAY, litte
~ % sand, trace organic, moist (CL/CH)
// 3.0
90N
i77 ><' 2 | 88§ 10 | 152|178
1]
—_— /_
.5 /,//’/ Tough brown silty CLAY, littie to some sand
_jf/’/ and gravel, moist to very moist (CL)
TR
_jijl 3| 55| 10 | 16415
4%%
7
8.0 :
§ A ) Very fough brown siity CLAY, trace sand and
% A 238} 225 0 | Y7 _gravel, moist (CL) g
£/ I el B Firm brown SAND and GRAVEL, wet (SP/GP)
10 -
End of Boring at 10.0¢
* Approximate unconfined compressive
— strength based on measurements with a
: calibrated pocket penetrometer.
SPT Hammer = Mobile Automatic
15—
20~
25 . Division ines belween deposits represant

.. approximate boundaries between sofl types,
DRH—P _REG NO. 314 . . in-sity, the transition may be gradua}, b




DISTANCE BELOW SURFACE IN FEET

TSC 72823AGP TSC_ALLGDT 2/608

PROJECT Lake County Campus Master Plan, Winchester Road, Libertyvilie, Winois

CLENT  Christopher B. Burke Engineering, Ltd., Rosemont, lllinois

TSC

Bormng 111 DATE STARTED ___2-25-09 DATE COMPLETED _ 2.25-09  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE YV WHILE DRILLING 10" Standing Water/lce
END OF BORING VAT END OF BORING 10" Standing Water/lce
by V¥ 24 HOURS
e
BB
0 O SAMPLE y
B N |wC | Qu |{DRY|DEPTH|ELEV. SOlt. DESCRIPTIONS
0 A & [NO.[TYPE _
] A 43.1 .
: X—I 1]ss!| 2 Black clayey TOPSOIL, very moist (OL)
P \me| 27.8
- 3.0
7
.y “ Soft brown and gray silty CLAY, liflle sand,
;jﬂ 2| 88 |WOH| 26505 trace gravel, frace organic, very moist (CL)
5—141 .
gl 85
4 -
A
] Q’;W 3| 8s | 16 | 2081750
1
b Tough to very tough brown and gray silty
) CLAY, little sand, trace gravel, moist (CL)
]
_?55
777 ERERIRER RTINS
10
End-of Boring at 10.0°
* Approiimate unconfined compressive
— strength based on measuremenis with a
calibrated pocket penetrometer. :
SPT Hammer = Mobile Automatic
WOH = Weight of Hammer
15— .
20—
25

DRILL RIGNO. 314

Division lines between deposils represent

approximate boundaries belween soil types;
in-sity, the fransition may be gradual. -

TR




DISTANCE BELOW SURFACE IN FEET

TSC 72823AGPJ T8C_ALL.GDT 1020 08

proJECT Assisted Living Center, Lake County Campus, Libertyville, lllinois m

cuient  Christopher B. Burke Engineering, Lid., Rosemont, lllinois

BoriNg 201 DATE STARTED 10-9-09 DATE COMPLETED 10-9-09 JOB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 703.0 V¥V WHILE DRILLING 1051
END OF BORING 673.0 Y/ AT END OF BORING Dry
o V¥ 24 HOURS 30’
hE
2
20| sAmpLE y
@ N |wC i Qu |VDRY|DEPTH|ELEV. SOIL DESCRIPTIONS
0 A 05 |NO.{ TYPE
Black clayey TOPSOIL (OL)
1.0 7020
1 ss 1 | 416] 025 Very soft dark brown ORGANIC CLAY, very
moist (OL/OH)
30| 7000Y.
2 | s8 2 133305 Soft dark brown silty CLAY, trace sand, trace
organic, very moist (CL/CH)
6.0| 697.0
3 lss i 5 |190]05 Soft brown and dark brown silty CLAY, some
- sand, trace gravel, trace organic, very moist
(CL})
L
8.0] B95.0
- . Very tough brown silty CLAY, liftle sand, trace
9 X' 4188 | 10 eraTs gravel, moist (CL)
10— =
/f 105| se25-Y
—i
/]
] g 5| s8 | 11 | 148|135
s
__//
;’}4 Toughtto very touigh gray szl:ti)f CLAY, some
—-/,,; 6 | 55 | 13 | 1551 20" sand, trace gravel, moist (CL)
15—
-1
17.0{ 686.0
|
M
] 7188 20 | 17430
20— Very tough gray silty CLAY, little sand, trace
9 grave!, moist (CL)
R
A
77
7] ; 8| ss | 18 |187|367
3.5%
25

DRILLRIG NO. 314

Division lines between deposits represent
approximate boundaries between soil types;
in-situ, the transition may be gradual.

Page Tof2




PROJECT Assisted Living Center, Lake County Campus, Libertyville, lllinois

TSC

cuient  Christopher B. Burke Engineering, Ltd., Rosemont, Hlinois
Boring 201 DATE STARTED 10-9-09 DATE COMPLETED 10-9-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 703.0 Y WHILE DRILLING 10.5°
END OF BORING 673.0 Y AT END OF BORING Dry
o ¥ 24 HOURS 3.0’
nE
g 8 SAMPLE ¥
o) N |wC | Qu [/DRY|DEPTH|ELEV. SOIL DESCRIPTIONS
- o INQ. | TYPE
25
%
_‘_/
Very tough gray sitty CLAY, litte sand, trace
] gravel, moist (CL)
]
.
%% 9 | 85 | 21 |182]3.75"
11
30
End of Boring at 30.0'
* Approximate unconfined compressive
| strength based on measurements with a
calibrated pocket penetrometer,
Es ] .
4 SPT Hammer = Mobile Automatic
H ]
Z
. 35—
A
g _
m ——
z
)
3
s —
m
¢
% —
f
tn 40—
foed
o
45—
a ]
&
e
fa— —
Q
-
g ]
2
-
7 .
[C}
S
B
& 50 Division fines betwaen deposifs represent
B ORLLRGNO. 314 e oo ey o e Page 20f2




DISTANCE BELOW SURFACE IN FEET

TEC T2BZ23A.GPJ 18C_ALLGDT 102009

PrOJECT Assisted Living Center, Lake County Campus, Libertyville, Hlinois
cLIENT  Christopher B. Burke Engineering, Ltd., Rosemont, lllinois E

BoriNg 202 DATE STARTED 10-9-09 DATE COMPLETED 10-9-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 705.5 V WHILE DRILLING Dry
END OF BORING 675.5 %/ ATEND OF BORING Dry
o ¥ 24 HOURS 4.0'
nE
f
% 8 SAMPLE Y
a3 N IwC | Qu [fDRYDEPTH|ELEV. SOIl. DESCRIPTIONS
0 1 ad |[NO. [ TYPE
05l 7050 FILL - Dark brown clayey TOPSOIL {OL)
N FiLl. - Brown and dark brown silty CLAY, litile
] 1| 88 4 | 169 125 112 sand, frace gravel, trace organic, moist
(CL)
3.0 7025
%
] v
2|88 6 |17.1] 182
// 2.0*
Sm:/: Tough brown silty CLAY, littie sand, trace
A4/ gravel, moist (CL)
g
/// 3088 ] 7 | 156189
A 1.5*
s
80] 6975
.
4l ss | 11 | 165! 575 Very tough b{own si]ty CLAY, little sand, trace
gravel, occasional silt seams, moist (CL)
10.5| 8950
5| ss | 18 | 170|557 Hard gray gray silty CLAY, little sand, trace
4.5+ gravel, moist (CL)
13.0| 6925
688 | 12 {13.5]| 20"
Tough to very tough brownish-gray sandy
CLAY, Httle gravel, moist (CL)
17.0] 6885
71851 11 [162[195
18 Tough to very tough gray silty CLAY, little sand,
trace gravel, moist (CL)
)
/
Y m 8 | 88 | 41 [ 170|158
25

Division fines between deposits represent

approximate boundaries between soll types;
DRILLRIGNO. 314 in-situ, the transition may be gradual. Page 10f2



PROJECT Assisted Living Center, Lake County Campus, Libertyvilie, lilinois ' @

cLienT  Christopher B. Burke Engineering, Ltd., Rosemont, Hlinois

Boring 202 DATE STARTED 10-9-09 DATE COMPLETED 10-9-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 705.5 YV WHILE DRILLING Dry
END OF BORING 675.5 %/ AT END OF BORING Dry
b V¥ 24 HOURS 40"
e
B
g 8 SAMPLE Y
] N |WC Qu DRY {DEPTH | ELEV. SOIL DESCRIPTIONS
W & INOL [ TYPE
25
1
ViV
Y
L1 Tough to very tough gray silty CLAY, little sand,
n L trace gravel, moist (CL)
/
-
5% 9| 85 | 15 ;175|215
] / 2.0%
30
End of Boring at 30.0"
* Approximate unconfined compressive
] strength based on measurements with a
calibrated pocket penetrometer.
b o . .
] SPT Hammer = Mobite Automatic
o —
=
L}
36—
6
A
L‘Ll e
&
m pa—
=
G
—
& _
m
[&1]
% —
Bt
o 40—
o3
o
45—
8 —
&
e
5 -
e
3, n
o]
(4
z —
63
e
&
(S 30 Ivision lines between deposits represent
[ approximate boundaries between soil types;
£  DRLLRIGNO, 314

Inwsity, the transition may be gradual.

Page 2o0f2




rroJecT Assisted Living Center, Lake County Campus, Libertyville, Hiinois m

cLienT  Christopher B. Burke Engineering, Ltd., Rosemont, lllinois

soriNg 203 DATE STARTED 10-8-09 DATE COMPLETED 10-8-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 706.5 YV WHILE DRILLING 17.0"
END OF BORING 676.5 Y/ AT END OF BORING 14.0"
o ¥ 24 HOURS 5.0'
BE
9 O SAMPLE y
i ® N |WC Qu DRY {DEPTH | ELEV. SOl DESCRIPTIONS
v e NG [ TYPE
a3l 7082 Dark brown clayey TOPSOIL (OL}
11881 11 1115 Firm brown silty SAND, little gravel, moist (SM)
3.0{ 7035
f| 2 | ss | 9 |158l1s
Tough to very tough brown very silty CLAY,
¥ some sand, trace gravel, moist (CL)
3| ss | 15 |162]3.08
3,75
80| 6985
£
k& e N T Tough to very tough gray silty CLAY, some
= T sand, trace gravel, moist {CL}
L]
i 10—
10.5| 696.0
o
z
0 5 . 55 | 12 | 143|347
= 4.0
o
|
7]
m
3 -_ Vv
Z I 6§ 55 | 13 | 135| 3.75"
E.
w15~
=
= %
. \ %4
Very tough gray silty CLAY, little to some sand
N and gravel, occasional sand seams, moist (CL.)
o 71 8s | 17 | 145|248
3.0%
20—
3 ]
b
e
= ]
[m3
@
g .
]
[
:
g ¢ 8| 55 | 29 |187]328
)
& 25 Division lines between deposits represent
approximate boundaries between soil fypes;
5 DRILL RIG NO. 314 inrizitu, the transition may be gradual, Page 1 o0f2



25
30
=
]
i
{1;
=z
i
3)
iH
e
v
=
C
|
L]
11]
8]
5
B
v
=
[

50

T3C T2823A.GPJ TSC_ALL.GDY 102008

ProJECT Assisted Living Center, Lake County Campus, Libertyville, Minois E

cLiENT  Christopher B. Burke Engineering, Lid., Rosemont, lilinois

Boring 203 DATE STARTED 10-8-09 DATE COMPLETED 10-8-09  Jos~ L-72,823A
ELEVATIONS WATER LEVEL. OBSERVATIONS
GROUND SURFACE 706.5 ¥/ WHILE DRILLING 17.0°7
END OF BORING 676.5 %/ AT END OF BORING 14.0'
o ¥ 24 HOURS 6.0’
EE
2 8| SAMPLE Y
25 N |we | Qu {TDRYDEPTH|ELEV. SOIL DESCRIPTIONS
< g INC. | TYPE
]
9 . .
] Very tough gray siity CLAY, little to some sand
and gravel, occasional sand seams, moist (CL)
Y%
A
| ¢ | ss | 22 | 169|347
3.0

End of Boring at 30.0'
* Approximate unconfined compressive

strength based on measurements with a
calibrated pocket penetrometer.

SPT Hammer = Mobile Automatic

DRILL RIG NO. 314

Division lines between deposits represent

approximate beundaries between soll types;
in-situ, the transition may be gradual.

Page 20f2




DISTANCE BELOW SURFACE IN FEET

TSC T2823A.GPJ TSC_ALL.GHY 1021 09

PROJECT Assisted Living Center, Lake County Campus, Libertyvilie, lllinois

cLient  Christopher B. Burke Engineering, Ltd., Rosemont, Elinois

TSC

Borwg 204 DATE STARTED 10-8-09 DATE COMPLETED 10-8-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 707.0 WV WHILE DRILLING 17.0°'
END OF BORING 677.0 %/ AT END OF BORING 8.0'
> ¥ 24 HOURS 7.0
EE
=
g 8| sAMPLE y
o N |wc | Qu [fDRY|DEPTH|ELEV. SCIL DESCRIPTIONS
0 o2 [NOTTYPE
o5l 7065 Dark brown clayey TOPSOIL (OL)
1| ss s | 130 Loose brown silty SAND, some gravel, moist
(SM)
300 7040
5 | ss g | 155! 175 Tough brown very silty CLAY, some sand, trace
1.5¢ gravel, moist to very moist (CL)
55| 7015
3188 ¢ 12 | 11.2]268
3.0" v
V
. Very tough gray very silty CLAY, some sand,
4188 |12 | 1330 frace gravel, moist (CL-ML)
5|85 | 14 [ 111308
3.0
13.0| 694.0
6 | 85 | 20 152|258
Very tough gray silty CLAY, little sand, trace
gravel, moist (CL)
170! 690.0—¥
Firm gray SAND and GRAVEL, wet (SP/GP)
/'/ 7 | ss | o1 19.0| 688.0
20—/,// — | B 14.7] 1.5 )
% Tough gray silty CLAY, some sand, frace
. gravel, moist (CL)
/
L]
22.0] 6850
_ Very tough gray silty CLAY, little sand, trace
gravel, moist (CL})
7 8| ss | 25 [170] 268
2.25*

25

PDRILLRIG NO. 314

Divisicn lines between deposits represent
approximate boundaries between soil types;

in-sity, the fransition may be gradual.

Page 10f2




DISTANCE BELOW SURFACE IN FEET

TSC T2B23AGPJ TSC ALL.GDY 102009

ProJECT Assisted Living Center, Lake County Campus, Libertyville, llinois @

cLient  Christopher B. Burke Engineering, Ltd., Rosemont, Hllinois

BORING 204 DATE STARTED 10-8-09 DATE COMPLETED 10-8-09 Jop  L-72,823A
EL EVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 707.0 V¥V WHILE DRILLING 17.0°
END OF BORING 677.0 /AT END OF BORING 8.0'
o ¥ 24 HOURS 7.0'
e
2 81 SAMPLE y
=h N |WC | Qu |'DRY|DEPTH|ELEV. SO DESCRIPTIONS
1 ENCL ETYPE
25
_
¢
] ¢ Very tough gray silty CLAY, little sand, trace
gravel, moist {CL)
]
7 9| ss | 21 | 180|275
30 £
End of Boring at 30.0'
* Approximate unconfined compressive
_ strength based on measurements with a
calibrated pocket penetrometer.
SPT Hammer = Mobile Automatic
35—
40—
45 —
50

DRILL RIG NO. 314

ivision lines between deposils represent
approximate boundaries between scil types;
in-gity, the transiticn may be gradual.

Page 2 0f2




TSC T2B23AGPJ TSC_ALL.GDT 102008

DISTANCE BELCW SURFACE IN FEET

proJECT Assisted Living Center, Lake County Campus, Libertyville, Hlinois @

clLienT  Christopher B. Burke Engineering, Lid., Rosemont, Hfinois
BorING 205 DATESTARTED  10-12-09 DATE COMPLETED  10-12-09  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 703.5 V WHLE DRILLING 10.5"
END OF BORING 673.5 N/ AT END OF BORING 50°
o Y 24 HOURS 3.0
EE

% 5| SAMPLE y

g N jwc | au |TDRY|DEPTH| BLEV. SOIL DESCRIPTIONS

- o [NO | TYPE

1 88 10 | 1494 2.25*

58 14 | 2751 15"

AN
S

— -

N

3 88 17 | 18.8 | 3.5*

4 | 88 17 | 22.0| 2.36
225"

5| 88 17 | 1471374

326+
A
6188 ! M
8 142 2.0*
A1
1
L1
Vs
g
%
A
e 7| 88 | 22 | 156 428
20—
]
WY
8185 | 25 | 16.0] 45
25

120

95

FiL.L - Dark brown clayey TOPSOIL (OL)
10] 7025

FiLL - Brown silty CLAY, little sand and gravel,
trace organic, moist (CL)

3.0 7005 \ 4

FILL - Dark brown silty CLAY, little sand, trace

7 gravel, trace wood, very moist (CL)
55| 698.0
Very tough brown silty CLAY, little sand, trace
gravel, moist (CL)
80| 6955
V Very tough gray silty CLAY, little to some sand
and gravel, moist (CL)
13.0| 69056
Firm brown SAND and GRAVEL, wet (SP/GP)
14.0| 689.5
Tough to very fough gray silty CLAY, some
sand, trace grave!, moist {CL)
17.0| 636.5

Hard to very tough gray silty CLAY, little sand,
trace gravel, moist {CL)

DRILL RIGNO, 314

Division lines between deposifs represent

approximate boundaries between soil types;
in-siu, the transition may be gradual. Page 1o0f2




DISTANCE BELOW SURFACE IN FEET

T8O 728234069} TSC ALLGDT 102009

PROJECT Assisted Living Center, Lake County Campus, Libertyville, lllincis

TSC

¢tiENT  Christopher B. Burke Engineering, Ltd., Rosemont, lllinois
goring 205 DATESTARTED  10-12-09 DATE COMPLETED  10-12-09  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 703.5 V¥ WHILE DRILLING 10.5°'
END OF BORING 673.5 Y/ ATEND OF BORING 50"
b ¥ 24 HOURS 3.0'
aE
=
2 9| SAMPLE ¥ .
g N |wC ! Qu [VDRY|DEPTH ELEV. SOIL DESCRIPTIONS
W1 2 |[NQUTTYPE
25
1]
1
] //f Hard to very tough gray silty CLAY, littie sand,
trace gravel, moist (CL)
1
]
"/4 o i ss | 22 | 19728
oy Ty
30 4
£nd of Boring at 30.¢'
* Approximate uncenfined compressive
i strength based on measurements with a
calibrated pocket penetromeater.
SPT Hammer = Mobile Automatic
35—
40—
45—
50 Division fines between deposits represent

approximate boundaries between soil types;

DRILLRIG NO. 314 T in-situ, the fransition may be gradual.

Page 20f2




DISTANCE BELOW SURFACE IN FEET

TSC 72823A.GP3 TSC_ALL.GOT 102008

ProJECT Assisted Living Center, Lake County Campus, Libertyvilie, Hlinois . m

cLieNt  Christopher B. Burke Engineering, Ltd., Rosemont, Hllinois

BoriNg 206 DATE STARTED  10=12-09 DATE COMPLETED  10+12.09  JoB  L.72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 705.0 YV WHILE DRILLING 17.0'
END OF BORING 675.0 §/ AT END OF BORING 22.0°
- ¥ 24 HOURS 6.0’
.
% 8 SAMPLE ¥
e N | WC Qu DRY [DEPTH | ELEV. SOM. DESCRIPTIONS
3 g |NO. | TYPE
e o3l 7os7 I Dark brown davey TOPSOIL (0L
1
. Very tough brown silty CLAY, some sand, {race
N 1 88 11 1136325 gravel, moist {CL)
Y
3.0{ 7020
- 5t ss | 1o | 184] 129 Tough brown sandy CLAY, trace gravel, very
1.25* meist (CL.)
5__.....
55 6995
A \4
1 ¢ 3! ss | 13 {15335 Very tough brown silty CLAY, little sand, trace
] e gravel, moist (CL)
8.0 897.0
11
- “ Tough to very fough gray silty CLAY, trace sand
Xl 488 2820 and gravel, moist (CL)
10—
] 10.5| 694.5
__//
e 5| 88 | 11 [ 186825
Very tough gray siity CLAY, little sand and
~ /XI s | ss | 14 | 159! 305 gravel, occasional sand seams, moist (CL)
L
151177
L
L
mw%w 17.0| 688.0 vV
%
Mgge
/
71 88 | 10 247|096 Stiff fo tough gray silty CLAY, trace sand and
00— 1.0 gravel, occasional sand seams, very moist (CL.)
L)
//
-]
22.0f 683.0 ¥
¥ Very tough to tough gray silty CLAY, trace to
] little sand and gravel, moist (CL)
LA
N // 8 | ss | 7 | 187| 20"
A
25 Divistor lines between deposits represent

DRILL RIG NO, 314

approximate boundaries between scil types;
in-sity, the transition may be gradual.

Page Tof2




PROJECT Assisted Living Center, Lake County Campus, Libertyville, linois
cLieNT  Christopher B. Burke Engineering, Ltd., Rosemont, Hlinois @

Boring 206 DATE STARTED  10-12-09 DATE COMPLETED  10+12+09  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 705.0 YV WHILE DRILLING 17.0'
END OF BORING 675.0 ¥ ATEND OF BORING 220"
> ¥ 24 HOURS 6.0'
o
E...|
% 8 SAMPLE ¥
& @ N | WC Qu DRY [DEFTH | ELEV. SOIL DESCRIPTIONS
o5 4 e [NOUTYPE
s
Y
V] Very tough to tough gray silly CLAY, trace to
little sand and gravel, moist (CL}
%
—
//
g
V] g | ss | 19 [ 184 149
1.5
30
End of Boring at 30.0'
* Approximate unconfined compressive
o strength based on measurements with a
calibrated pocket penetrometer.
& a . .
o SPT Hammer = Mohile Automatic
o -
=
I}
. 35—
&
Eg i
m ]
=
&
ol
= ]
m
|
% a—
B
1 40—
[ e
(=
45—
3 -
&
2
;5 —
a
ad
7 ]
@
-
2 e
2
g
Iy 50 Division lines between deposits represent
3 DRILRGNO 314 e o oo maont T Page 2 0f 2




DISTANCE BELOW SURFACE IN FEET

TSC T2823A0PJ TSC_ALL.GDT 152008

PROJECT Assisted Living Center, Lake County Campus, Libertyville, llinois
cLiEnNT  Christopher B, Burke Engineering, Ltd., Rosemont, lllinois E

BorRING 207 DATESTARTED  10-12-09 DATE COMPLETED  10-12-09  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 702.0 Y WHILE DRILLING 10.5'
END OF BORING 672.0 Y/ AT END OF BORING 7.0°
o V¥ 24 HOURS 4.6

s

% 8 SAMFLE y

=2 N |we | ou HTDRY|DEPTH| ELEV. SOIL DESCRIPTIONS

vl NG| TYPE

FILL - Black clayey TOPSOIL {OL)

1.0l 7010
35| 1.5 Sy FILL - Dark brown silty CLAY, litlle sand and
sS | 13 oo 20l 7000 gravel, trace organic, very moist (CL)
) Black clayey TOPSOIL., moist (OL)
3.0] 699.0
v
8 | 11 | 170|215
2.0
Very tough to hard brown and gray silty CLAY,
trace to fittle sand and gravel, moist {CL)
85 | 23 | 224|453
4.5+~ v
80| 6940
ss | 17 | 474 3.5¢ Very tough gray silty CLAY, littie sand, trace
gravel, moist (CL)
105| 6915-Y

838 17

Firm gray medium to fine SAND, little to some

55 | 48 gravel, wet (SP)

17.0] 6850
o /XI 7|88 | 17 | 170|321
; 4.0*
N P
20 1 ¢
_ Very tough gray silty CLAY, iittie sand and
gravel, moist (CL)
- /// ¢
Ra%y
s
W
% 81 85 | 17 119.8| 25
25

Divisioh lines between deposits represent

approximate boundaries between soil fypes;
DRILL RIG NO. 314 in-sity, the transition may be gradual, Page 10f2
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TSC 72823A.GPJ TSC_ALL.GDT 102009

PROJECT Assisted Living Center, Lake County Campus, Libertyville, lllinois

cLIENT  Christopher B, Burke Engineering, L.td., Rosemont, Hlinois

TSC

Boring 207 DATE STARTED  10-12-09 DATECOMPLETED  10-12-09  JoB  L~72,823A
ELEVATIONS ~ WATER LEVEL OBSERVATIONS
GROUND SURFACE 702.0 ¥ WHILE DRILLING 10.5'
END OF BORING 672.0 YV AT END OF BORING 7.0
b V¥ 24 HOURS 4.0
£
E.,|
2 0 sAMPLE Y
B A N Iwe | Qu [TDRY |DEPTH! ELEV. SOIL DESCRIPTIONS
o e | NG TYPE
A
11 Very tough gray silty CLAY, kttle sand and
A gravel, moist (CL)
7 27.01 675.0
T AN Tough gray sity CLAY, trace sand and gravel,
) very moist (CL)
9 | 88 | 10 | 237|123
1.0

End of Boring at 30.¢'
* Approximate unconfined compressive

strength based on measurements with a
callbrated pocket penetrometer.

SPT Hammer = Mobile Automatic

DRILLRIG NO. 314

Divisicn lines between deposits represent
approxdimate boundaries between soit fypes;

in-situ, the transition may be gradual,

Page 20f2




PrROJECT Assisted Living Center, Lake County Campus, Libertyville, lllinois m

cLiENT  Christopher B. Burke Engineering, Ltd., Rosemont, Hlinois

Boring 208 DATE STARTED 10-9-09 DATE COMPLETED 10-9-09 JOB  L-72.823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 702.0 V¥V WHILE DRILLING 8.0’
END OF BORING 672.0 Y/ AT END OF BORING 5.0
. ¥ 24 HOURS 5.0'
e
%8 SAMPLE ¥
2| N |WC | Qu |TDRY|DEPTH|ELEV. SOIL DESCRIPTIONS
3 o2 [NOL | TYPE :
0 0.2y 7ot FiLL - Dark brown clavey TOPSOIL (OL) e
| XI 1188 | 7 {193]25 14
FILL - Brown and dark brown silty CLAY, trace
] to title sand and gravel, trace organic,
moist (CL)
N w 21 8ss | 4 |244]25 101
5 PG \ i
55 6965
L] sl ss | 12 | 1731 3o Very tough brown and gray sifty CLAY, little
YA sand, trace gravel, moist (CL)
s w
4 80| soa0 Y
% g
e - 4l ss ! 13 |21al 260 Very tough gray silty CLAY, trace sand and
z 9 T laor gravel, moist (CL)
@ 10—
3 4 105| 6915
-
[g %
0 5185 | 11 [189]149
- ~¥ i) 1.5
Q
|
i -
)
5 -
% XI 6| 88 | 13 | 194i20°
o 15—
-t
0
L Tough gray silty CLAY, {ittle sand, trace gravel,
moist to very moist (CL)
1]
7 // 7| ss | 10 | 207|180
1.5
20— —
§ ]
S ]
E . g
aQ
a*l |
Q
@
o i
g 81 88 | 13 | 213t
8 ]
N 25 Dvision lines between deposits represent
P DRLLRIGNO. 314 o e eaiton ey b graduat. T Page 10f2



DISTANCE BELOW SURFACE IN FEET

THO TRB23A GRS TSC ALLGDT 102 09

PROJECT Assisted Living Center, Lake County Campus, Libertyville, lllincis
cuenT  Christopher B, Burke Engineering, Ltd., Rosemont, Hlinois E

BoriNg 209 DATE STARTED 10-8-09 DATE COMPLETED 10-8-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 722.0 Y WHILE DRILLING 26.0°'
END OF BORING 692.0 Y AT END OF BORING 260"
b V¥V 24 HOURS 23.0'
K
B
2 9| SAMPLE y
23 N lwc | au |TDRY [DEPTH | ELEV. SOl DESCRIPTIONS
-1 2 |NC. | TYPE
0
B XI 1185 {14 | 115 122
FlIL.L - Brown and dark brown silty CLAY, little
N sand and gravel, trace topsoil, moist
(CL)
7] X! 21 8s | 25 {183 109
5 —_
55| 7165
FILL - Black and brown silty CLAY, little sand
— m ¢SS 8 |22 9 and gravel, Httle topsoil, moist (CL)
80| 7140
7 4|85 | 8 |242 99
10— FiLL - Black clayey TOPSCIL, trace sand and
] gravel, very moist (OL)
N 5| ss i 8 | 148 107
13.0] 7090
] 6| ss | 41 | 134 124
15— = FILL - Black and brown siity CLAY and
TOPSOIL, trace sand and gravel, trace
- brick, moist (CL/OL)
— 18,01 7040
TR 7i8ss | 26 i205
20—tngl= Black clayey TOPSOM., meist (OL)
2201 7000
i v
A Tough brown very silty CLAY, some sand, trace
i gravel, moist to very moist (CL)
g3 $8 7 | 1686|1.5
25

Division lines between deposits represent

approximate boundaries between soil types;
DRILLRIGNO. 314 in-situ, the transition may be gradual. Page 10f2
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=
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PrROJECT Assisted Living Center, Lake County Campus, Libertyville, lllinois m

cLIENT  Christopher B, Burke Engineering, Ltd., Rosemont, Hlinois

BorRING 209 DATE STARTED 10-8-09 DATE COMPLETED 10-8-09 JOB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 722.0 YV WHILE DRILLING 260"
END OF BORING 692.0 Y AT END OF BORING 26.0°
o ¥ 24 HOURS 23.0°'
e
B
2 9| sAMPLE Y
g N |we | Qu |fDRY|DEPTH|ELEV. SCIL DESCRIPTIONS
w1 o |NQTYPE
P’y
Y/ Tough brown very sitty CLAY, some sand, irace
gravei, moist to very moist (CL)
49 2761 6950
—_f Tough to very tough gray silty CLAY, little sand,
] trace gravel, moist (CL)
o185 | 138 |218]215
1.75*

End of Boring at 30.¢°
* Approximate unconfined compressive

strength based on measurements with a
calibrated pocket penetromster.

SPT Hammer = Mobile Automatic

DRILL RIG NO. 314

ivision lines between deposits represent
approximate boundaries between soil lypes;

in-situ, the transition may be gradual.

Page 20f2




DISTANCE BELOW SURFACE IN FEET

TSC T2B23AGPJ TSC ALL.GDT 102008

ProJECT Assisted Living Center, Lake County Campus, Libertyville, llinois

cuieNT  Christopher B. Burke Engineering, Ltd., Rosemont, llinois

TSC

sorINg 210 DATE STARTED 10809 DATE COMPLETED 40-8-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 706.5 V WHILE DRILLING Dry
END OF BORING 696.5 %/ AT END OF BORING Dry
& ¥ 24 HOURS Dry
EE
£
2 8| SAMPLE y
=i N |WC Qu DRY |DEPTH | ELEV. SOl DESCRIPHONS
0 +1 pe |NO. I TYPE
= o5l 7080 Dark brown clayey TOPSOIL (OL)
o 1| 88 ; 12 | 143 2.25"
|1
/] ¢a
iy . Tough o very tough brown silty CLAY, some
;;/ 2185 8 172115 sand, trace gravel, moist (CL)
5— 1V
f o
//
L
N ) 31851 9 (1571290
%
7
a 80| 6985
1 Hard brown sifty CLAY, little sand, trace gravel,
//ﬁ 4] 88 | 14 | 15345 moist {CL)
10
End of Boring at 10.0'
* Approximate uncenfined compressive
o strength based on measurements with a
calibrated pocket penetrometer.
SPT Hammer = Maobile Automatic
15—
20—
25

DRILLRIGNO. 314

Division lines between deposits represent
approximate boundaties between soil types;

in-situ, the transition may be gradual.




rProJECT Assisted Living Center, Lake County Campus, Libertyville, llinois E

cLieNT  Christopher B. Burke Engineering, Ltd., Rosemeont, lllinois

soring 211 DATE STARTED 10-8-09 DATE COMPLETED 10-8-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE _ T02.5 V' WHILE DRILLING Dry
END OF BORING 692.5 %/ AT END OF BORING Dry
> V¥ 24 HOURS Dry
£
H
% 8 SAMPLE ¥
I N 1WC Qu DRY [DEPTH | ELEV. SOIL DESCRIPTIONS
w1 e (NG [TYPE
o8l 7019 Dark brown clayey TORPSOIL (QL)
ss | 10 | 190|25 Very tough brown sandy CLAY, trace gravel,
moist (CL)
30| 6995
88 1 8 | 155]3s8
Very tough to tough brown silty CLAY, some
N sand, frace gravel, moist (CL)
i 3188 {10 |158] 178
]
%
80| 6945
& 7
i n Hard brown silty CLAY, little sand, trace gravel,
i 4185 | 20 | 13145+ moist (CL.)
=
i
@ 10
Q ‘ End of Boring at 10.0¢
oy ]
& * Approximate unconfined compressive
w _ strength based on measurements with a
% calibrated pocket penetrometer.
g -
. SPT Hammer = Mobile Automatic
% i}
o 15—
[
(=
20—
3 —
8
¢
E .
3
g, n
)
2
o —
U]
g
E 25 ivision lines between deposits represent
} ORURGNO 314 e e ey e e,



PROJECT Assisted Living Center, Lake County Campus, Libertyville, lilinois

cuent  Christopher B, Burke Engineering, Ltd., Rosemont, lllincis

TSC

BorRiNG 212 DATE STARTED  10-12-09 DATE COMPLETED  10-12-09  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 703.0 YV WHILE DRILLING 8.0'
END OF BORING 693.0 VW AT END OF BORING 8.0'
o V¥ 24 HOURS 50'
EE
2 8| SAMPLE y
& m N |WC | Qu ('DRY|DEPTH| ELEV. SCIL DESCRIPTIONS
- o |NO, | TYPE ‘
0 03l 7027 FILL - Black clavey TOPSOIL (00
7 FILL - Brown little dark brown silty CLAY, little
1| ss 7 | 2081275 102 sand, trace gravel, trace organic, moist
7] (CL)
3.0{ 7000
= 2| ss 4 1244l os 100 FILL - Dark brown silty CITAY, littlez sand, trace
gravel, trace organic, very moist (CL)
5— v -
55 6975
" Very tough brown silty CLAY, little sand, trace
7 m 3188 | 10 1470135 gravel, moist (CL)
55 20| 6950V
2 ) i i
@ _ Very tough gray silty CLAY, litile sand, trace
o g 4158 | 15 [ 192} 35 gravel, moist (CL)
17
o1
% End of Boring at 10.0'
- ]
& * Approximate unconfined compressive
P p /
R — strength based on measurements with a
% calibrated pocket penetrometer.
g ]
. SPT Hammer = Mobile Automatic
% e
B 15—
o
o
20—
3 ]
8
e .
G
%, |
ol
a
2 -
g
&
N 25 Divisior: fines befween deposils represent
B ORLLRGNO. 314 et oy e,




ProJECT Assisted Living Center, Lake County Campus, Libertyville, Minois m

cLient  Christopher B, Burke Engineering, Ltd., Rosemont, llinois

BorRING 213 DATE STARTED  10-12-09 DATECOMPLETED  10+12-09  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 706.5 YV WHILE DRILLING 55"
END OF BORING 696.5 %/ ATEND OF BORING 4.0°'
V¥ 24 HOURS 3.0
SAMPLE y
N |WC | Qu |TDRY|DEPTH|ELEV. SOIL DESCRIPTIONS
NO.{ TYPE
Biack clayey TOPSOIL (OL)
0.8] 7087
1188 [ 1) 188y ~<02% Very soft ORGANIC CLAY, very moist (OH)
30| 7085-Y
. Tough brown silty CLAY, little sand, trace
2188 8 1304115 organic, very moist (CL/CH}
55| 7010 ¥
3 | ss i | 240! 075 Stiff brown sity CLAY, some sand, trace grave,
‘ ’ very moist (CL)
80| 8985
Ea
[ Vary tough brown sandy CLAY, trace gravel,
. 4 | 88 ¢ 10 |132] 275" moist (CL)
o 10
% | End of Boring at 10.0'
B * Approximate unconfined compressive
w —_ strength based on measurements with a
'g calibrated pocket penstrometer.
& ]
m
jd]
% En—
§ 15
=
=
20—
3
: -
2
E —
@
2 _
O
2
2 _
4]
g
§ 25 Divislon fines between deposils represent
2 DRLLRGNO. 314 Bl he raeiion sy be aradual T



E_|
3
jRal
x4}
2
H
10

3
=
&
93]
=
3
[a]
jas
o3
2
£
W
i~
o]
g
8
(=]
[
]
G
wd
éi
O
]
y
o
3
<L
2
g 25
8]
4]

PROJECT Assisted Living Center, Lake County Campus, Libertyviile, lllinois @

cLENT  Christopher B, Burke Engineering, Ltd., Rosemont, llinois

soring 214 DATESTARTED  10-12-09 DATE COMPLETED  10-12-09  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFAGE 706.5 V WHILE DRILLING 55"
END OF BORING 696.5 §/ AT END OF BORING 7.0°
o ¥ 24 HOURS 4,.0'
52
2 9| SAMPLE y
g N |WC | cu |'DRY|{DEPTH]|ELEV. SOIL DESCRIPTIONS
o 0 |NOQTTYPE
03| 7062 Dark brown clavey TOPSOIL {OL)
ss | 2 |s75
Very soft gray MARL, very moist (OL/OH)
A 4
88 | 2 | 489
551 7010V
58 | 8 165 175 \v
Tough to very tough brown silty CLAY, little
— sand, trace gravel, moist (CL)
/
3 // 4| ss | 6 | 1598 275
%9

End of Boring at 10.0"

* Approximate unconfined compressive
strength based on measurements with a
calibrated pocket penetrometer.

DRILLRIG NO. 314

ivision lines between deposits represent
approximate boundaries between soil types;
in-sit, the transition may be gradual.




DISTANCE BELOW SURFACE IN FEET

25

TSC 72823AGPJ T8C_ALL.GDT 192009

PROJECT Assisted Living Center, Lake County Campus, Libertyville, llinois E

cLient  Christopher B. Burke Engineering, Ltd., Rosemont, lllinois

poring 215 DATE STARTED 10-8-09 DATE COMPLETED 10-8-09 JoB  L«72.823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 706.5 V WHILE DRILLING 80"
END GF BORING 696.5 §/ AT END OF BORING 8.0’
b W 24 HOURS 5.0
S
2 O sSAMPLE y
a5 N |WC | Qu |fDRY |DEPTH: ELEV., SOIL DESCRIPTIONS
w1 m |[NOITYPE
X. 11 ss | 13 | 300 Dark brown clayey TOPSOIL, moist {OL)
3.0 7035k
2l ss | o |287) 275 Very tough brown silty CLAY, Hitle sand, moist
E v (CL/CH)
55/ 7010

88 & 1621 1.0*

838 10 | 14.2] 1.6*

v Tough brown silty CLAY, some sand, trace
gravel, very moist to moist (CL)

10

End of Boring at 10.0'
* Approximate unconfined compressive

strength based on measurements with a
calibrated pocket penetrometer.

SPT Hammer = Mobile Automatic

DRILE RIG NO. 314

Divisioh lines between deposits represent

approximate boundaries between soil types;
in-situ, the transition may be gradual.




PROJECT Assisted Living Center, Lake County Campus, Libertyville, lllinoig @

CLIENT  Christopher B. Burke Engineering, Ltd., Rosemont, lilinois

BoriNG 216 DATE STARTED  10-7-09 DATE COMPLETED  10-7-09  JoB  L-72,823A
ELEVATIONS  WATER LEVEL OBSERVATIONS
GROUND SURFACE 7100 V WHILE DRILLING Dry
END OF BORING 700.0 %/ AT END OF BORING Dry
b V¥ 24 HOURS 4.0°
L
% 8 SAMPLE Y
R N |{wC | Qu |/DRY|DEFTH|ELEV. SOl DESCRIPTIONS
w1 g [NO. [ TYPE
O Rl
j’_gé Dark brown clayey TOPSOIL (OL)
10| 7os.0
N T S8 17 221|487 Hard dark brown silty CLAY, trace sand and
// gravel, moist (CL)
300 7070
g% v
94 2188 | 10 | 144275
bt ; .
,///;: Very tough brown silty CLAY, little sand, trace
Bdvs gravel, moist {CL}
B 3| 85 | 11 {19520
80| 7020
%
& N Hard brown silly CLAY, little sand, trace gravel,
- 4 | 85 | 18 | 164 4.5+ moist (CL)
= ey
. 10
§ ) End of Boring at 10.0'
B * Approximate unconfined compressive
w — strength based on measurements with a
% calibrated pocket penetrometer,
= el
m
B
% -
&
n 45—
bt
Qo
20—
2 ]
&
2
E p—
o
wed
z, |
B
@
IS ]
63
g
g 25 Divisiop lines betweep deposits represent
3 oRULRGNO. 314 o oy o s, 7=
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4 Office: 847-870-0544

Fax: 847-870-0661
SOIL AND MATERIAL CONSULTANTS, INC. us@soilandmaterialconsultants.com

B www.soilandmaterialconsultants.com

August 15, 2019
File No. 24645

Mr. Kurt Schultz

Lake County Purchasing Division
18 N. County Street — 9th Floor
Waukegan, IL 60085

Re: Geotechnical Investigation
Lake County Consolidated
Public Safety Facility
Libertyville, lllinois

Dear Mr. Schultz:

The following is our report of findings for the geotechnical investigation completed for the above
referenced project in the Village of Libertyville, lllinois.

The investigation was requested to determine current subsurface soil and water conditions at
select boring locations. The findings of the field investigation and the results of laboratory
testing are intended to assist in the planning, design and construction of proposed site
improvements.

PROPOSED IMPROVEMENTS

We understand it is proposed to construct a Public Safety Facility consisting of 2 single-story
buildings and two 75’ radio towers. The buildings are expected to be supported on shallow
depth foundations and have at-grade interior slabs supported on prepared subgrade soils.
Finished floor elevations have not yet been determined for the structures. Improvements
exterior to the buildings are expected to include pavement areas, sidewalks and related
underground improvements.

SCOPE OF THE INVESTIGATION

The field investigation included obtaining 21 borings at the locations requested and as indicated
on the enclosed location sketch. The boring locations were established using field taping
methods and accuracy. Surface elevations were determined using the temporary benchmark
indicated on the location sketch for the borings B-1 to B-3, B-11 to B-15, and B-21. The
remaining borings elevations were estimated to the nearest 0.5 ft using data presented on the
topographic survey.

We auger drilled the 11 structure borings to depths of 15.0 feet to 30.0 feet below existing
surface elevations. Soil samples were obtained using a split barrel sampler advanced utilizing
an automatic SPT hammer. The 10 pavement and detention area borings were drilled and
sampled in a similar manner to depths of 10.0 feet. Soil profiles were determined in the field
and soil samples returned to our laboratory for additional testing including determination of
moisture content. Cohesive soils obtained by split barrel sampling were tested further to

8 W. COLLEGE DR. e SUITE C ® ARLINGTON HEIGHTS, IL 60004

SOIL BORINGS @ SITE INVESTIGATIONS ® PAVEMENT INVESTIGATIONS ® GEOTECHNICAL ENGINEERING
TESTING OF @ SOIL ® ASPHALT ® CONCRETE ® MORTAR ® STEEL
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determine dry unit weight and unconfined compressive strength. The results of all field
determinations and laboratory testing are included in summary with this report.

RESULTS OF THE INVESTIGATION

Enclosed are boring logs indicating the soil conditions encountered at each location. The site
consists of a farm field and a semi-weeded field which has a stockpile near the southeast corner
of the property. Site surface conditions include vegetation, topsoil and fill soil conditions.

Fill soil conditions were encountered at borings B-2, B-3, B-6, B-7, B-9, B-10, B-11, B-14, B-15,
B-17, B-19 and B-21. Composition of the fill includes the presence of topsoll, silt/clay/sand,
sand/silt/gravel, silt/clay, silt/sand, and clay/silt mixtures extending to depths of 1.0 feetto 7.0
feet with the stockpile fill at boring B-10 extending to 18.5 feet. The limits of fill placement were
not determined within the scope of this investigation. Larger debris may also be present within
the fill but was not encountered during the investigation. The fill soil conditions are found to
overlie the apparent natural topsoil at borings B-7, B-9, B-10, B-17, and B-21.

Significant deposits of organic silt were encountered at borings B-1, B-2, B-12, and B-13
extending to depths of 3.0 feet to 6.5 feet. These soils have very high moisture contents and
low-strengths making them highly compressible. These conditions are likely present in other
areas of the site but were not discovered within the scope of this investigation.

Underlying non-organic natural soil conditions include the presence of cohesive soils. These
are classified as stiff to hard clay/silt mixtures with lesser portions of sand and gravel. Non-
cohesive soils were also encountered. These include very loose to medium dense silt/sand,
silt/clay, sand/gravel, sand, silt, and silt/sand/clay mixtures. The non-cohesive granular soils are
often in a very damp to saturated condition. Cobbles and boulders may be present within the
site soils at any elevation, although none were encountered while drilling.

The following table summarizes depth ranges below existing grade, the magnitude of soll
strength within these ranges and other information:
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Surface Depth Range Below Soll Recorded Water
Elevation Existing Surface Strength Levels, W.D./A.D.
Boring feet feet (Ibs./sq.ft.) feet
Proposed Structures
1 704.1 0.0to 55 *none 4.5/10/0
5.5t0 11.0 3,000
11.0to 12.0 5,000
2 703.2 0.0to 7.0 *none 10.5/11.5
7.0t0 12.0 5,000
3 705.3 15t0 5.0 *500 8.5/8.5
5.0to 6.0 3,000
6.0t0 12.0 4,000
4 705.5 15t0 8.5 3,000 13.0/13.0
8.51t0 10.0 5,000
10.0to 12.0 4,000
5 706.0 15to0 6.5 2,000 11.5/7.5
6.5t010.0 4,000
10.0to 12.0 3,000
6 705.5 15t0 4.5 2,000 12.5/6.0
45t0 7.0 3,000
7.0t0 12.0 5,000
7 708.0 4.0t012.0 3,000 dry/dry
8 706.0 15to 8.5 3,000 12.5/13.5
8.5t0 12.0 6,000
9 706.5 55t0 85 2,000 11.0/13.0
8.5t0 12.0 3,000
10 721.0 21.0to 26.5 2,000 28.5/22.0
26.5t0 27.0 4,000
11 702.3 6.0to 9.0 4,000 12.0/6.0

9.0to 17.0 3,000
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Surface Depth Range Below Soll Recorded Water
Elevation Existing Surface Strength Levels, W.D./A.D.
Boring feet feet (Ibs./sq.ft.) feet
Proposed Pavement / Detention Pond Areas

12 705.6 0.0to 3.5 *none 5.0/5.0
3.5t07.0 *1,500

13 702.0 0.0to 45 *none 3.0/3.0
45t07.0 *500
7.0t075 5,000

14 701.7 1.5t03.5 *500 7.5/5.0
3.5t04.0 3,000
40t07.0 2,000

15 703.5 05t07.0 *2,000 dry/dry
7.0t075 3,000

16 704.0 15t07.0 3,000 dry/dry

17 708.0 0.5t07.0 *2,000 dry/dry

18 708.0 05t07.0 3,000 dry/dry

19 703.0 0.5t04.0 *2,000 dry/dry
40t07.0 3,000

20 698.5 251t04.0 *500 7.5/7.0
4.0t0 6.5 *1,000
6.5t07.0 2,000

21 696.9 1.5t06.5 *500 dry/dry
6.5t07.0 2,000

* Not recommended for support of foundations. Deeper foundation depths
or foundations supported on structural fill will be needed to reduce
the magnitude of long-term total and differential settlement.

It is expected that foundations can be supported on undisturbed natural soils located at any
elevation within the depth ranges indicated in the above table, except as noted. Above these
depth ranges the soils are not considered able to support foundations, even at reduced design
bearing values, due to long-term settlement considerations.
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SUBSURFACE WATER

The boring logs and the above table indicate the depth at which subsurface water was
encountered in the bore holes at the time of the drilling operations and during the period of
these readings. It is expected that fluctuations from the water levels recorded will occur over a
period of time due to variations in rainfall, temperature, subsurface soil conditions, soil
permeability and other factors not evident at the time of the water level measurements.

DEWATERING

Excavations may require dewatering due to subsurface water seepage and/or surface
precipitation. This water can likely be removed to depths of several feet by standard sump and
pump operations. Soils exposed at foundation, slab or undercut elevations should not be
permitted to become saturated. Loss of bearing strength and stability may occur, requiring
additional soil excavation.

Fill soils, organic soils, non-cohesive soils and others can be unstable when saturated. These
soils tend to cave or run when submerged or disturbed. The stability of exposed embankments
is minimal to non-existent as confining soil pressures are removed. Proper drainage within
excavations is necessary at all times, particularly when excavations extend below anticipated
water levels and below saturated soils.

The contractor should be made responsible for designing and constructing stable temporary
excavations. Also, the contractor should shore, slope, bench or restrain the sides of the
excavations as required to maintain stability of both the excavation sides and bottom. In no
case, should the slope, slope heights, or excavation depth exceed those in the local, state, and
federal safety regulations.

BUILDING PAD

The site topography and soil conditions encountered on this site indicate building pads must be
constructed prior to foundation excavation. This site preparation is necessary to establish
adequate support for the foundations and floor slabs. The procedure should include the full-
depth removal of unsuitable conditions including vegetation, topsoil, fill soils, buried topsoil,
organic silts, soft or unstable soils, and other deleterious conditions. Generally, excavations
should extend to the depth at which at least 2,000 Ibs./sq.ft. soil strength is encountered. The
above table provide a general indication of the anticipated undercut depths from existing grade.
Variations in the depth of removal can be expected due to filled and naturally changing soill
conditions. Soil removal should extend beyond the outside edge of the exterior foundation wall
footings to a distance at least equal to the depth of fill that will be present beneath the footings.
The exposed subgrade soil should then be proof-rolled in the presence of the Soil Engineer.
Proof-rolling is expected to reveal some areas of unstable soil, requiring additional removal.

Structural fill should be placed on the prepared subgrade and in lifts not to exceed 8.0 inches
when uncompacted. Each lift should exceed the minimum compaction requirement prior to
placement of the next lift. We recommend a minimum of 95% compaction based on the
modified proctor test, ASTM D-1557. If high soil moisture content prevents achieving minimum
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compaction requirements then it will be necessary to disc and aerate the soil. Compaction
requirements also apply to backfill placement around foundations and within trench excavations
located below subgrade supported improvements.

FOUNDATIONS

Based on the results of this investigation it is our opinion that continuous and isolated footing
foundations may be considered for support of building loads. These foundations can be
supported on newly placed structural fill and/or undisturbed natural soils located below all
topsoil, organic silt, debris, unsuitable fill soils, low strength soils and other unsuitable conditions
which may be encountered. Soil strength values and the depths at which they are expected to
be encountered at these boring locations are indicated in the above table. Foundations can be
constructed at shallower depths than those indicated in the above table when building pads are
constructed as described above.

A net allowable bearing value of 2,000 Ibs./sq.ft. is available for design. This value can be used
to size foundations for support of structure dead and live loads. Increased bearing values may
be available at some locations and elevations. The feasibility of using a higher value is best
determined after our review of proposed foundation details and elevations.

All exterior building foundations should extend at least 42.0 inches below exposed surface
elevations to provide adequate protection against uplift due to freezing of the supporting soils.
Foundations for unprotected improvements should extend at least 48.0 inches below exposed
surface elevations. We recommend providing adequate reinforcing steel in foundation walls and
piers to minimize the effects of long-term differential settlement.

Weak soil conditions may be discovered locally at design foundation elevations and may require
extending the foundation to a deeper elevation. Alternately, removal of the weak soil followed
by replacement with properly compacted coarse crushed granular fill (CA01) may be feasible.
When removal is approved by the Soil Engineer, the removal of the weak soil should also
extend beyond the face of footings and/or piers to a distance at least equal to the depth of fill
that will be present beneath the footings and/or piers. A capping layer of finer crushed granular
fill (CA06) can be utilized to establish a working surface.

FLOOR SLABS

Floor slabs planned for support on the existing soil conditions are expected to undergo some
degree of long-term settlement as the soils consolidate under loading and as they shrink due to
desiccation. Slabs may be considered for support on suitable natural soils or on properly placed
and compacted fill soils and a subgrade modulus of 125 psi/in. can be used for design. This is
feasible when the soils supporting the slabs are prepared in accordance with the Building Pad
recommendations.
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SUBGRADE SOIL PREPARATION — PAVEMENT AREAS

The procedure in all areas of subgrade supported improvements should include the removal of
unsuitable surface conditions including vegetation, topsoil, unsuitable fill soils, significant debris,
organic silt, weak or unstable soils, and other deleterious conditions which may be encountered.
Above grade areas should be cut to design subgrade elevations. Exposed subgrade soils
should be leveled, compacted and proof-rolled in the presence of the Soil Engineer.

Proof-rolling is expected to reveal areas of unstable soil conditions, especially in areas of
uncontrolled fill and organic silts, which may require additional removal. Discing and aeration of
high moisture content non-organic soils can be effective to depths of up to 1.0 foot, depending
upon the equipment utilized. Removal of unstable soils may be necessary if high moisture
content conditions extend to depths greater than the effective depth of discing.

Soft or unstable soil conditions in pavement areas can often be bridged by use of an effective
depth of crushed granular material. The placement of the crushed granular bridging material,
possibly in conjunction with the use of an appropriate geotextile fabric, should only proceed after
review of the proof-roll conditions by the Soil Engineer. Long-term settlement of pavement
surfaces may occur locally as the bridged soils desiccate.

Structural fill can be placed on soils prepared to the satisfaction of the Soil Engineer. The fill
should be placed in lifts not to exceed 8.0 inches when uncompacted. Each lift should exceed
minimum compaction requirements prior to placement of the next lift. We recommend a
minimum of 95% compaction based on the modified Proctor test, ASTM D-1557, be achieved.
Compaction requirements also apply to backfill placement around foundations and within trench
excavations located below subgrade supported improvements.

FILL SOURCES

The onsite non-organic soils are generally suitable for reuse as fill. Offsite sources may also be
used provided they are approved in advance by the Soil Engineer. Aeration may be necessary
to reduce soil moisture content prior to compaction. Soil borrowed from near the surface where
seasonal fluctuations in soil moisture content occur may require particular attention. The
moisture content of fill soils should be within approximately 3.0% of optimum moisture content
as determined by the modified Proctor test for the soils to meet or exceed minimum compaction
requirements.

SETTLEMENT CONSIDERATIONS

The magnitude of settlement is dependent upon a combination of factors which include design
foundation elevation, magnitude of load applied to the soil at that elevation, underlying soil type,
soil strength and condition, subsurface water condition and other considerations.

In the absence of specific design factors the magnitude of total and differential settlement
cannot be determined at this time. A preliminary estimate based upon initial design information
suggests that post-construction total and differential settlement of foundations could be in the
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range of 0.75 inches and 0.50 inches respectively. Variations in supporting soil strength will
likely increase the magnitude of total and differential settlement

SOIL INFILTRATION RATES

Grain-size analysis testing was performed on selected samples of naturals soils encountered in
borings B-12, B-16, B-18 and B-21 to determine USDA soil classifications and estimated
infiltration rates. The grain size analysis determinations and estimated infiltration rates are
shown in the below table:

Boring Depth USDA Soil Classification | Estimated Design
Infiltration Rate
B-12 3.5't0 5.0 Silty Clay Loam 0.19 inches per hour
B-16 15"t0 2.5 Loam 0.24 inches per hour
B-18 1.0t02.5% Loam 0.24 inches per hour
B-21 6.0t0 7.5’ Silt Loam 0.13 inches per hour

Estimated design infiltration rates were taken from
Table 3-1 of City of Chicago Stormwater Ordinance Manual.

CONCLUSION

The information within this report is intended to provide initial information concerning subsurface
soil and water conditions on the site. Variations in subsurface conditions are expected to be
present between boring locations due to naturally changing and filled soil conditions.

Our understanding of the proposed improvements is based on limited information available to us
at the writing of this report. The findings of the investigation and the recommendations
presented are not considered applicable to significant changes in the scope of the
improvements or applicable to alternate site uses. We recommend that proposed foundation,
pavement and grading plans be reviewed by our office to determine if additional considerations
are necessary to address anticipated subsurface conditions. Obtaining additional soil borings
may be warranted to further define the depth and limits of restrictive subsurface conditions.

The soils exposed in soil undercut areas should be evaluated for suitability prior to placement of
structural fill, as previously indicated in this report. Soils and aggregates placed as structural fill
should be tested as the work progresses to verify that minimum compaction requirements have
been met. We recommend that soil conditions encountered at foundation elevations be tested
to verify the presence of design soil strength prior to concrete placement.
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If you have any questions concerning the findings or recommendations presented in this report,
please let me know.

Very truly yours,

SOIL AND MATERIAL CONSULTANTS, INC.

g S I A i A

Thomas P. Johnson, P.E.
President

TPJ:ek
Enc.

cc: Mr. Mark Price, AIA, LEED AP BD+C — FGM Architects
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Client: Lake County Purchasing Division

SOIL BORING LOG__ 1
1of 1
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File No. 24645

CS Page:

Date Drilled: 8/2/19
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Elevation 704.1' Existing Surface X | A ¥ O 10 20 30 40
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20
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hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR. » SUITE C » ARLINGTON HEIGHTS, IL 60004

SOIL BORING LOG__ 3

Logged By: CS Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645  Date Drilled: 8/2/19
Reference: Lake County Consolidated Public 5 :
d e ol g unconfined compressive
Safety Facility - Libertyville,IL _ % strength, tons/sg, ft.
Comments: < g 8'-% @ penetrometer reading, tons/sq. ft.
. | Equipment: (BCME 458 CICME 55 ClHandAuger OOther | 8 8 | S= |25 [£ 8 10 20 90 40
7 52 |%2 ;8 8 E X standard penetration “N”, blows/ft
= S o e g 0 c o ) .
'% CLASSIFICATION n o E o - £ > O A moisture content, %
“ |Elevation 705.3"  Existing Surface X | A ¥ O 10 20 30 40
(a) see below Is.2)0 1: Lo R e e
Dark brown-black-brown silt,some clay & | | | |  |___ |l __|1__ | T —
sand,trace gravel,damp,very loose - 4 | 24.2 % 1 . I
= 5 | R R (N (N WP (S (A WIS S—
5- (b) see below 10 | 183 A
Brown clay,some silt,trace sand & gravel| | | | [t pooo
damp,very tough 9 | 17.0|113.7 | 3.8 [N Al el T
(CT Sec pelow \ A 16.4 ""N"ﬁ" ““““““ B
(d) see below S| |’ IR | R | | I i al T X
10— 14 | le6.1 NS
Gray clay,some silt,trace sand & gravel,| | | |  [pcpeoootmemespeeeopoo--
damp , tough 13 | 21,9 | [T )G 7N I
Gray silt,some clay,trace sand & gravel,| | | (L. .|| ..
15 damp ,medium dense 14 17.0 \/;\
End of Boring il (| NN S o] [ . NP
(a) Dark brown silt,some clay,trace O N N A S
sand & roots,damp (topsoil) - Fill | | | | Ll ____ ... S
20- (b) Brown silt,some clay,trace sand &
gravel,damp,medium dense @ | | | | L. .
(c) Brown silt,some Fipme gand,trace | . | | | |lessedecscedivwoedeccade o oo
medium-coarse sand & gravel,damp- | | | | bl ____{ _____
wefy'damp . ol ]l kssshasssksrendescandesases
25-1 (d) Brown coarse sand & gravel,some
medium sand,trace fine sand,satu- | - | | | L ____ |l . .. ..
rated,medium dense W) SSSI] S (S | S—
30
35+
40
Water encountered at 8.5  feet during drilling operations (W.D.)
Water recorded at 8.5  feet on completion of drilling operations (A.D.)
G-303 Water recorded at

feet

hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR. = SUITE C » ARLINGTON HEIGHTS, IL 60004

SOIL BORING LOG___ 4

Logged By: (g Page: 1 of1l
Client: Lake County Purchasing Division File No. 24645 Date Drilled: 8/2/19
Reference: Lake County {.Jonsolic.iated P1:1blic S | O unconfined compressive
Safety Facility - Libertyville,IL 5 strength, tons/sg. ft
= ® ' s
Commanis: s S <2 @ penetrometer reading, tons/sq. ft.
: BE |2 |22 |E8 10 20 30 40
. | Equipment: ECME 458 CICME 55 OHand Auger ClOther | & S|25|E8 |E =
u— = 0 = S = Q i
= S5 |25 | 24 |85 | x standard penetration “N”, blows/ft.
s CLASSIFICATION w8 | ES B2 50 | A moisture content, %
© | Elevation 705.5" Existing Surface X A 8 O 10 20 30 40
(a) see below 8.5 | ] %] W e i
Brown to brown-gray silt,some clay, | | | | ... il m ewilin m e o
trace sand & gravel,damp,medium dense 10 | 12.9 ____iﬁ___ __________________
Brown to brown-gray silt,some clay, | | . | | [T O i
57 trace sand & gravel,damp,loose to medium 9 | 15.4 (X
21 S S R P AR IEERE N SR G sl o i o
| 10 | 13.9 I, AN IR I
Brown clay,some silt,trace sand & gravel| | | |  feeecpomoocooelao —;;"r—
10- damp,hard | 17 | 16.0/110.2 | 5.3 ok S
Gray clay,some silt,trace sand & gravel,| | | | [7CfTttTUTTTITTopT
damp,very tough @ | 12 | 20.1(105.1 (3.9 [~ X’fj&:‘_f_‘ Kie
Brown coarse sand & gravel,trace fine- | | I | l... s e b e b e | e
15 medium sand,saturated,med.dense 15 | 14.1 ‘X
End of Boring | | | | [ | I M i e
(a) Dark brown silt,some clay,tra}:e “““““““““““““““““““
sand & roots,damp (topsoil) S Nt e R
20
25
30
35
40
Water encountered at 13,0 feet during drilling operations (W.D.)
Water recorded at 13, feet on completion of drilling operations (A.D.)
G-303 Water recorded at feet

hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR. » SUITE C » ARLINGTON HEIGHTS, IL 60004

SOIL BORING LOG__5

Logged By: s Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645 Date Drilled: 8,2/19
Reference: TLake County Consolidated Public S | © iinconfined compressive
. 3 = 1 y F ol
Safety Facility - Libertyville,IL _ % strength, tons/sg ft.
Commants: s % o2 @ penetrometer reading, tons/sg. ft.
= = o a0
. | Equipment: TICME 458 CICME 55 OHandAuger Coter | 5 8 [ 22 |25 | € 8 18 4 30 40
£ 2e |28 |5% [gg
£ 8§ | e85 | 29 |25 | X standard penetration “N”, blows/ft.
= CLASSIFICATION sa | ES|s2 58|, oo content, %
o
Elevation 706.0' Existing Surface X | A ¥ O 10 20 30 40
(a) see below 14.1
Brown silt,some clay,trace sand & gravel( | | | [T S s e B
damp ,medium dense 10 | 10.6 '"__}gs """"""""""""""""""
g grown silt,some c%ay,trace sand & gravel 6 16.3 v ~
amp,loose to medium dense /Y] &
¥| & |33 | [T y-/ N I I
Brown clay,some silt,trace sand & gravel| | | | beeecbemmecdoooa s +%-
10 damp,hard 15 | 17.8(102.5| 4.8 N5 ©
V. 20.7|100.4 (5.3 [ | TTIANTTTTTTTO
(b) see below T | 12| 1802 AP e
Gray clgy,some silt,trace sand & gravel,
Amp.togeh.. - & ] aoles o o] o PRERSPEpasifasssapessnspasa
-} 20.9|114.0 | 1.7 >g® AN
15 & 10 | 18.2 s

20 (b)

End of Boring

(a) Dark brown silt,some clay,trace
sand & roots,damp (topsoil) - 10.0"
Brown-gray medium-coarse sand,
trace fine sand & gravel,saturated,
medium dense

______________________________

Water encountered at  11.5 feet during drilling operations (W.D.)
7.5 feeton completion of drilling operations (A.D.)

(¢) Gray fine sand,some medium-coarse
sand,trace clay & gravel,saturated,
25 medium dense
30
35
40
Water recorded at
G-303

Water recorded at

feet

hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR. = SUITE C » ARLINGTON HEIGHTS, IL 60004

SOIL BORING LOG__6

Logged By: (s Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645 Date Drilled: g§/5/19
Reference: Lake County Consolidated Public S lo unconfined compressive
Safety Facility - Libertyville,IL o strength, tons/sg. ft
S k7 : e
Cotiifiite: . §, 2 % @ penetrometer reading, tons/sq. ft.
- | Eauipment: EICVE 458 CICME 55 ClHandAuger Clother | 8 | S= | 5 [£ 8 LS
e §5 |35 | =4 |8 E | x standard penetration “N”, blows/ft.
"EiJ CLASSIFICATION w8 |ES |52 |53 A moisture content, %
“ | Elevation 705.5' Existing Surface X | A ¥ O 10 20 30 40
(a) see below 19.3( | .. ] N .. N N
Brown-gray to brown silt,some clay,trace 6 | 13.9 '")h(‘"zg”'"" ]
sand & gravel,damp,loose to medium dense| | | [ 777 N e o
5] v 8 | 14.8 T
20 | 13.6 I AN, SO I
Gray clay,some silt,trace sand & gravel,| | | |  |L....| RN em— —— WO--
10+ damp,hard 17 | 11.3[122.9 6.0 AKX O
V. 12 | 14.1(119.6 | 4.4 [ 7] A1 o*“‘é‘g
Gray fine sand,saturated,medium dense : ' T R ZZS"“ """""""" 5
o B | S I I I~ S R S
15— —=ea_halli 15 | 17.5|111.9 | 4.0 }(p o—

End of Boring

(a) Dark brown-black silt,some clay,
trace sand & roots (topsoil) - Fill

_________________________

Water encountered at 12, 5 feet during drilling operations (W.D.)

20 (b) Gray clay,some silt,trace sand &
gravel ,damp,hard

25+

30

35
40

Water recorded at

G-303 Water recorded at

6.0 feeton completion of drilling operations (A.D.)
feet hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR. = SUITE C = ARLINGTON HEIGHTS, IL 60004

SOIL BORING LOG__ 7

Logged By: s Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645 Date Drilled: 8/5/19
Reference: Lake County Consolidated Public = :
A =3 unconfined compressive
Safety Facility - Libertyville,IL . o strength, tonsfsaq, ft.
= w .
Coimenta: - k= -2 penetrometer reading, tons/sq. ft.
, 22 | o == (29 10 20 30 40
. | Equipment: KICME 45B COCME 55 [OHand Auger OOther S % 3E ‘§ 3 |EL : i
= =2 |2 e 2 e e
= S 5 S5 |29 2 X standard penetration “N", blows/ft.
5 CLASSIFICATION »mao | ES8 |2 |58 A moisture content. %
“ | Elevation 708.0"  Existing Surface X A ¥ O 10 20 30 40
(a) see below Hadl. | L AN
{(b) see below = - | | _ | | peessdegeeudeaccsbinieidaciaaa
i | aEs] | e VAN I I
(c) see below 19.5 £>
Brown silt,trace fine sand,damp,medium * i o S - S
5 dense 13 | 21.7 A
Brown to brown-gray silt,some clay,trace | __:'__'" ‘_:_
sand & gravel,damp,loose to medium dense 8 | 145 B < W7 <. (S I
10 7 | 15.8 K
17 | 14.8 Tl o g
Gray clay,some silt,trace sand & gravel,| | | |  F=--- ;{ ——————————————————————
15 damp.hard 13 | 12.60132.% | 4.3 R—® o
Eid of Bordtng @ . ] | | preseddtesdamensdanssn e
(a) Brown fine sand,some silt & gravel, | | | | = peeeedemmmdroea e
trace medium-coarse sand,damp - Fill| | [ |  beeeedemmmide e
20— 10.0"
(b) Brown-dark brown-gray silt,some | | | | feee)oo
clay,trace sand & gravel,damp,medium( | | | peeooeooodeoad
dense - F111 | 1 1 | preeefeesmndeiene e
(c) Black silt,some clay,trace sand & | | | | = peeeedemmmedremedieen e
25— roots,damp (topsoil)
30
35
40
Water encountered at dry feet during drilling operations (W.D.)
Water recorded at dry feet on completion of drilling operations (A.D.)
G-303 Water recorded at feet

hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR. * SUITE C * ARLINGTON HEIGHTS, IL 60004

SOIL BORING LOG__ 8

Logged By: CS Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645 Date Drilled: 8/5/19
Reference: Lake County Consolidated Public = O inoiine d compressive
S s i Te, g
Safety Facility - Libertyville,IL _ % strength, tons/sq
= !
Conmmanits: . E’) -2 @ penetrometer reading, tons/sq. ft.
e - L v
. | Equipment: CME 458 OICME 55 OkendAuger Clother | S5 | S |25 [£8 | 10 20 90 40
= c2 | 2¢ % | 8 E ion “N”
= 85 | ®° >ao | 2 & | X standard penetration “N”, blows/ft.
a CLASSIFICATION 8| B8 |92 |58 % e content, %
=
Elevation 706.0' Existing Surface X | A ¥ O 10 20 30 40
(a) see below By o - L] Yo I (RIS S S
Brown silt,some clay,trace sand & gravel{ 9 | 14.0 L ) N A
damp,loose A I R | N | e e et e e
y
5 9 | 14.9 . s
7 | 14.2 7 ol i i i
Brown clay,some silt,trace sand & gravel| | | | | .| ...
d ,very tough
10 B e 14 | 22.3|104.2 | 3.6 *X—A—e—6
Brown to gray-gray clay,some silt,tract ::::*‘__::__--_:_:__ q_____w_-.-,-.-:.h.‘.
sand & gravel,damp,very tough ~| 24 | 22.3|106.8 | 3.1 | [ | %__Q __________
i 14 | 15.4118.8 | 3.4 A ©
Endof Boring = - | | | ] 0 Eesrdtessedarmamdnewmsdamamms
(a) Dark brown silt,some sand & clay, | | | |  beeecdoo e
trace roots,damp (topsoil) - 15.0" | | | | e
20—
25
30
35
_________________ R S
40
Water encountered at 12,5 feetduring drilling operations (W.D.)
Water recorded at 13, 5 feeton completion of drilling operations (A.D.)
G-303 Water recorded at feet hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR. * SUITE C » ARLINGTON HEIGHTS, IL 60004

SOIL BORING LOG . .

Logged By: (s Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645 Date Drilled: 8/5/19
Reference: Lake County Consolidated Public = ;
Safety Facility - Libertyville,IL g < unscttr};r?g;dtt;n;g;esfflve
s > g G
Gomments: = g o 2 @ penetrometer reading, tons/sq. ft.
— . L w
. | Equipment: CME 458 CICME 55 OHandAuger Comer | S5 | S5 (25 [£8 [ 10 20 30 40
= §5 |85 | >4 |8 E | x standard penetration “N’, blows/f.
a CLASSIFICATION “w8|E8 |52 |58 A moisture gontent,% I
=
Elevation 706.5' Existing Surface X | A ¥ O 10 20 30 40
(a) see below 1 &2 ) [ R I R S
b o= o) R S S AN | (N P | (A o] S o REEEEE CE Y e et
(bl =en 08 | 16 | 10.0 N, " N D
Black silt,some clay,trace sand & roots, |
damp,medium dense (topsoil) | | | | [T MR O N D
5 19 | 23:3
Brown to brown-gray silt,some eclay,trace| | | |  Feeeeteemlifeemendacaafoaoo
sand & gravel,damp,loose R [PTR | )
8 d 7 | 17.6 K Al o
Brown-gray clay & silt,trace sand & | | | |  Feeecbemmadeo oo
10 gravel,damp,very tough B 5 | 16.3[119.5 | 2.3 X ©
(c) see below 5 T T Y R ot it i fumocuies daiaics
Brown to gray clay & silg,tfﬁce sand & 7 igg 109.3 | 3.9 _::X :Q;__:‘-_“_w_h(s__________:
! graxei.damn.xerv oug
d) see below 6.3 | e “‘ﬂ """"""""""""""
s ———tEr SRy 10 | 14.3|130.9 | 3.1 S B

End of Boring

(a) Dark brown silt,some fine sand,
trace clay,roots & gravel,damp - Fill

(b) Dark brown-black-gray silt,some clay
trace sand & grawel,damp,medium
dense - Fill

_______________________________

Water encounteredat 171, feet during drilling operations (W.D.)
Water recorded at 13, feet on completion of drilling operations (A.D.)

(c) Brown-gray medium—-coarse sand,some
silt,trace gravel & fine sand,very
25— damp-saturated,loose
(d) Brown fine sand,some medium-coarse
sand & gravel,saturated,medium dense
(e) Gray clay,some silt,trace sand &
gravel,damp,very tough
30
35
40
G-303 Water recorded at

feet

hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR. * SUITE C » ARLINGTON HEIGHTS, IL 60004

SOIL BORING LOG__10

Logged By: (s Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645 Date Drilled: 8/5/19
Reference: Lake Cc:unt)'r C.,'onsolic.iated Pl.xbl:i.c E’ O unconfined compressive
Safety Facility - Libertyville,IL ] strength, tons/sq ft
= @ > )
Commeniiz s §, o % @ penetrometer reading, tons/sq. ft.
= : = : 2, . :
| Equipment: CBCME 458 OICME 55 OHandAuger Doter | §5 | Sz (g5 [£8 [ 10 20 30 40
""'- c = Rl "E == 8 = . upn
e Sg |28 || 29 |2 & | X standard penetration “N, blows/ft.
g CLASSIFICATION W& | BE |v8 |56 | A moktwe content, %
© | Elevation 721.0"  Existing Surface X A I O 10 20 30 40
Dark brown-black-brown clay & silt,trace| | | |  [~1 A"
sand & gravel,damp,very tough - F{11 | | | | P17 71T" e
5 11 | 18.9(105.8 | 2.8 K—A—O
Black silt,some clay,trace sand & gravel| | | [ [T 11
damp,loose - Fill “"V """""""""" “ """"""
10 6 | 30.4 —/\ MY
15-{ Black-dark brown silt,some clay & sand, 5 14.1 A\
trace gravel,damp-very damp,loose - Fill A —__x_ < N .
5 | 19.2 XA
Black silt,some clay,trace sand & roots,| | | | At ;\‘ ““““““
20- damp ,medium dense (topsoil) 24 | 31.2 K
Dark brown-gray to brown-gray silt,someg ““““““““““““““ o
clay,trace sand & gravel,damp,loose _ 7 18.5 :j"x :-A:_:_::::“::
Brown clay & silt,trace sand & gravel, [ER R R R S i i
25 damp-very damp,tough to hard 5| 17.0{123.8] 1.1 ¥
___________________________ =
_________________ B (S 7
15 | 12.9(123.9| 6.7 | N, O i =7
Brown-gray to gray clay,some siltjtrace |  ( | | [ | | S| ! [
sand & gravel,damp,tough \/ A
30 : 12 | 25.9 AN £
End of Boring | | | | b
354
40
Water encounteredat 28,5 feet during drilling operations (W.D.)
Water recordedat 22,0 feet on completion of drilling operations (A.D.)
G-303 Water recorded at feet hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR. * SUITE C » ARLINGTON HEIGHTS, IL 60004

SOIL BORING LOG__11

Logged By: CS Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645  Date Drilled: 8/2/19
Reference: i 14
gzlgetcogztilginsfliigii P;l]]?lchL E’ O unconfined compressive
e R 4 R | B 2 strength, tons/sq. ft.
Coniieae: c % -2 @ penetrometer reading, tons/sq. ft.
= = D B
.. | Equipment: ECME 45B COCME 55 [OHand Auger COther EE _%‘g EE ‘Eg o B K0
= 28 |22 |58 g8 A
£ CLASSIFICATION gSe|2g|Z4 |8 X stapdard penetration “N”, blows/ft.
- A moisture content, %
Elevation 702.3"  Existing Surface X | A % © 10 20 30 40
Dark brown-black-brown silt,some sand & | | | | L____ | & ____{ ____|_.._.._
clay,trace gravel & roots,damp,loose -
5 6 | 19.8
Brown clay & silt,trace sand & gravel,_g
damp,very tough 11 | 18.0(104.1
Gray clay,some silt,trace sand & gravel,
10| damp,very tough 11 | 23.0[102.5
14.5(118.4
Gray fine-medium sand,some coarse~sand, 8 | 15.9
trace gravel,saturated,loose P
15- Gray silt,some clay,trace sand & gravel, 8 12:3
damp,loose | | | e e
Gray clay,some silt,trace sand & gravel,| | | | [V 07 "1 71
3 damp,very tough [ | | | [ & 1 i o
20 17 | 37.0}116.4| 3.3 . S
End of Boring | | | | g
25+
30
35
e AL . LR T N R s s e
Water encountered at 12.0 feet during drilling operations (W.D.)
Water recordedat 6.0  feet on completion of drilling operations (A.D.)
G-303 Water recorded at feet hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR. = SUITE C » ARLINGTON HEIGHTS, IL 60004

SOIL BORING LOG__12

Logged By: (s Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645 Date Drilled: 8/2/19
Reference: Ié.ai_ce Co;nt;izl ?onsfliigte: Pt-.l?ilCIL -§, unconfined compressive
arety Facility exrtyville, . % strength, tonsfsq: ft.
Comments: - S -2 @ penetrometer reading, tons/sq. ft.
e |l | 2= |22 10 20 30 40
. | Equipment: &ICME 45B COCME 55 [lHand Auger OOther & | 28| €8 =5
[ = 0 = - Q 2
e s5 |25 | 24 |8 E | x standard penetration “N, blows/t.
£ CLASSIFICATION e | BEE | W& |38 | A molsturs content, %
© |Elevation 705.6'  Existing Surface X | A ¥ O 10 20 30 40
Dark brown silt,some clay,trace sand & | [ | | [T p L1177
roots,damp (topsoil) %3 | P i dronms s
1._
Dark brown-black silt,trace finesand | | | | [Tt
& organic matter,very loose @ | [ | | [T
2_
3 [129.1 X---1-===m e m = A
X_ ___________________ 129,\
3
Dark brown-dark gray to brown-gray- | [ | |  [T7["77CU I
dark-gray clay,some silt,trace sand & | | | | 7777717y
&) gravel,damp,tough (| | [T
5- ¥ 6 | 27.2| 94.5 1.7 ¥{—A
6.—
?_
3| 30.9] 92.4 1.2 KOO
8_
Brown-gray silt,some clay,trace sand & | | | [ feeefeemmadioen i o
9-] gravel,damp,very loose
10 4 ! 14.6 P
End of Boring S
Water encountered at 5.0 feet during drilling operations (W.D.)
Water recordedat 5.0 feet on completion of drilling operations (A.D.)
G-303d Water recorded at feet hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

SOIL BORING LOG__13

8 W. COLLEGE DR. » SUITE C » ARLINGTON HEIGHTS, IL 60004
Logged By: CS Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645  Date Drilled: 8/2/19
Reference: Lake County Consolidated Public oo O unconfined Compressive
Safety Facility - Libertyville,IL o strength, tons/sq, ft
= @ ! S
Comants: - = o 2 @ penetrometer reading, tons/sq. ft.
, 2L |o_ | 2= [27 10 20 30 40
i Equipment: EICME 45B OOCME 55 [Hand Auger [CIOther S&E |25 |E3 ‘-g =
- = 2 = = o E : YL

= S g e 5 ] 2 & | X standard penetration “N”, blows/ft.

o CLASSIFICATION @8 | ES | B2 |59 [ A moisture content, %

“ |Elevation 702.0"  Existing Surface X | A ¥ O 10 20 30 40
Dark brown-black silt,srace finesand, | | | ~ | [701™"1"1T""1"<
organic matter & shells,damp-very damp, B38| | [ETEee 8 ‘----ﬂ\;

4 very loogse | | [TTrTUTTTUUrTT L

2—.

3 |79.1 D s Rt R - D-
""""""""""""""""" 'ﬂ'ﬂ\"“

5- L 2

4 . 140. 4 =
Brown-gray clay,some silt,trace sand ‘& ::::—_::_:_w:::_:_“ﬁii
gravel,damp,very tough B S i i =

5] 5 |24.9 [103.4 |2.5 ¥ £
Brown-gray silt,some fine-medium sand & | | | |  pefeeeeodeie g

6-|clay,trace coarse sand & gravel,very damp
loocge - > - 7 1 | b

% I B S S e (o S

T_Gray clay,some silt,trace sand & gravel, | | | | [TV T[T

damp,very tough
7 | 14.3[132.0 |'3.2 XD L
8-.
9_
e 18 gk saie n — Aol —e-
End of Boring ! j ¥
Water encounteredat 3.0  feet during drilling operations (W.D.)
Water recordedat 3.0  feet on completion of drilling operations (A.D.)
G-303d Water recorded at

feet hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

SOIL BORING LOG_14

8 W. COLLEGE DR. * SUITE C « ARLINGTON HEIGHTS, IL 60004
Logged By: CS Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645  Date Drilled: 8/2/19
Reference: Lake County Consolidated Public = unconfined compressive
Safety Facility - Libertyville,IL ® strength, tons/sg. ft
] ® ! e
Catiiionts: < §, - % @ penetrometer reading, tons/sg. ft.
S 43 @@
.. | Equipment: £ICME 45B OOCME 55 [Hand Auger [Other g% E s | E 5 ég 18 28 % 40
o c R — 52 Q .
= S5 |25 | >2 | 85 | X standard penetration “N, blows/ft.
a CLASSIFICATION ®a | Ee B2 [5S | A moisture content, %
-
Elevation 701.7' Existing Surface X | A % © 10 20 30 40
Dark brown silt,some clay,trace sand & | | | | = perfeeeeedrieondieeea ]
roots,damp (topsoil) - Fill 42,4 | prmempeemeeteeeoodmomd e
1._
Dark brown-black-brown silt,some clay, | | | |  f---- s bk e et aacatdy
trace sand & gravel,damp,loose - Fill Sl TR T g i
2—.
7 | 28.7 X‘ e S gl s
3_
Dark brown-dark gray to brown-gray clay,| | | | = fproocteeeeefeememteeeeepeee-
some silt, trace sand & gravel,damp,very | | [ | = [---- T ] I i e
tough | e e
4-
571 Y 8 | 29.9] 91.0 2.0 N —h
6_
Dark brown-dark gray to brown-gray clay,| | [ | ...\ .| .| | .
some silt,trace sand & gravel,damp, | | | | |____ | .| L |
tomgh ., ¢ 1 L v w...b._..1 1 1 "
7- 24.0| 97.0 1.7 A
Brown-gray medium-coarse sand,some fine ¢ | [ | ot T
sand & silt,trace gravel,very damp- $ 3 | 184 X‘ S - i g S
. saturated:loose 000 o 8 1] pesesersesspeesseeten e
9
Gray silt,some clay,trace sand & gravel,| | | |  |_ __ O | O -
damp,medium dense | | | Ll SV W
10 [ ,-———‘}_'\; o N S
End of Boring A 7
Water encounteredat 7.5  feet during drilling operations (W.D.)
Water recorded at 5,0  feet on completion of drilling operations (A.D.)
G-303d Water recorded at

feet hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR. * SUITE C » ARLINGTON HEIGHTS, IL 60004

SOIL BORING LOG__15

Logged By: s Page: 1 of 1
Reference: Lake County Consolidated Public = .
: O unconfined compressive
- =
Safety Facility - Libertyville,IL _ % strength, tons/sq, ft
= .
Comments: < g E % @ penetrometer reading, tons/sq. ft.

.. | Equipment: BCME 45B COCME 55 [OHand Auger [COther 'g% %‘g ‘§ 3 %g’_ -2 W

s = N = Q ;

& 85 |e5 | 28 | 25 | x standard penetration “N’, blows/ft.

o CLASSIFICATION & | Eo |52 |5 | A moisture content, %

“ | Elevation 703.5'  Existing Surface X | A g | O 10 20 30 40
Brown-dark brown-black silt,some clay, | | | | [T 17 7
trace sand & gravel,damp,medium dense - | | [ |  [TI"7"7""7T 17 17"
3211 1= S < e O | | (S| i st e (s il

1_

2—.

12 | 141]  | e ) B e

3_

_| Brown-dark brown-black silt,some clay, | | | |  [T7U77TU7T 7

47 trace sand & gravel,damp,loose - Fill | | (| T T

_______ et SEREEE EESS R

5 9 | 17.2 X5

6—.

7 17.3 —

Brown silt,some clay,trace sand & gravel| | [ | = }---- PR B deki
damp,loose g | 13.1 - R e e

8
Brown clay,some silt,trace sand & gravel| | | |  peeeefeeemodfeemontiomaafoeans
damp,very tough | | e e el e

9_

10 : \/ A\ V ® L
Yol of Bariog 13 26.9 97.0 3.2 /A =
Water encountered at dry feetduring drilling operations (W.D.)
Water recorded at g, feet on completion of drilling operations (A.D.)
G-303d Water recorded at feet hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

SOIL BORING LOG__16

8 W. COLLEGE DR. * SUITE C » ARLINGTON HEIGHTS, IL 60004

Logged By: CS Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645  Date Drilled: 8/5/19
Reference: Lake County Consolidated Public = :
i . : 2 | O unconfined compressive
Safety Facility - Libertyville,IL ~ % strength, tons/sq. ft
ot - =) o | @ penetrometer reading, tons/sg. ft.
z [o] = K
2 E o ®
- | Equipment: (BCVE 458 CICME 55 CiHandAuger Clother | 88 | S | g5 (€8] 10 20 30 40
= = LB = S
= S5 |25 | 24 |25 | x standard penetration “N", blows/.
= CLASSIFICATION RS |ER | S8 (56 | o misture content, %
| Elevation 704.0"  Existing Surface X | A % O 10 20 30 40
Dark brown silt,some clay,trace sand & | | | | b4 .. __
roots,damp (topsoil) 5.1 ] 0 fsess A G LR SRR,
1_
Brown silt,some clay & sand,trace gravel| | | |  [TI777C1V
” damp,loose to medium dense S S i [
9 | 21.5 ool e B S
3..-.
4-
______ S i i
51 9 | 14.3 )q A
6_
7—.
7| 16.4 B i d e o
8._
9_
10 _____ \_7;\_.. ____________ e —
End of Boring 12 14.8 =

Water encountered at qyy  feet during drilling operations (W.D.)
Water recorded at dry  feet on completion of drilling operations (A.D.)
G-303d Water recorded at feet hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR. * SUITE C » ARLINGTON HEIGHTS, IL 60004

SOIL BORING LOG__17

Logged By: (g Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645  Date Drilled: g/5/19
Reference: pake County Consolidated P1.1b1ic S | O unconfined compressive
Safety Facility - Libertyville,IL o strength, tons/sg ft
5 u @ enetrométer readi.n. tons/sq. ft
Comments: g 2 = - P g Q. 1k
: . B | |2¢ |ES 10 20 30 40
.. | Equipment: ECME 45B OOCME 55 [IHand Auger OOther 85125 |E8 =
= = o = 2 8 :
= S5 |25 | >4 |85 | x standard penetration “N”, blows/ft.
8' CLASSIFICATION » o E o - =2 S O A moisture content, %
© | Elevation 708.0"  Existing Surface X A % O 10 20 30 40
Brown-dark brown-gray fine sand,some | | | | [Tt
silt & gravel,trace medium-coarse sand, | | | | 111
3 damp,medium dense - Fi11. ... | | | | I1rCTC17TTT 1T
2_.
24 | 7.9 | Ko
3
Brown silt,some fine-medium sand,trace | | | | L l____ .l .. .l..._.
coarse sand,gravel & clay,damp,medium | | | | Lol ) ____|_____
denge - F{12 0 1 || el
14_
5 14 | 1.2 A
6—
Black silt,some clay,trace sand & roots | | | | b oo fo .. fsames
7-1 damp ,medium dense (topsoil)
1 | 27.0 | - K----1- A
8
Brown=pray -clay & stltgtrace gand-. & ] 0 | 00 | 000 | 0 bessshesadessscdasacalaace
gravel ,damp,very tough [ | | | bl
9_
- I RN D T —
Eed of i 9 '19.1'110.0' 2,5 —X—A
Water encountered at dry feet during drilling operations (W.D.)
Water recorded at dry  feet on completion of drilling operations (A.D.)
G-303d Water recorded at feet

hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.
SOIL BORING LOG__18

8 W. COLLEGE DR. * SUITE C *» ARLINGTON HEIGHTS, IL 60004

Logged By: €8 Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645  Date Drilled: 8/5/19
Reference: Lake County Consolidated Public 'g: O unconfined compressive
Safety Facility - Libertyville,IL = strength, tons/sq. ft.
= 7] ;
Comments: < ‘g - % @ penetrometer reading, tons/sq. ft.
= = | e "‘:: e 1 . . 4_
= | Eauipment: ESCME 458 CICME 55 OHandAuger Doter | 85 | S |25 [£ 8 <N W
o= = L 5 = 8 e T
= Sg |88 | 2o |28 | X standard penetration “N”, blows/ft.
2 CLASSIFICATION »a | E8 |52 |58 | okl gorkant. ).
© | Elevation 708.0" Existing Surface X A 8 O 10 20 30 40
Dark brown to brown silt,some fine sand,| | | | [ t——AA—A--
trace clay,medium-coarse sand & gravel, [ e S o e e
danpiugigdiwm demge -~ @ 02090 - | 1 repeerspesssiresesdeesnas
1_
2_
11 | 4.2 | pe-- A
3—

Brown to brown-gray silt,some clay,trace

4-{ sand & gravel,damp,loose to medium dense

Y
5 9 | 14.2 X5
s._
7_
I | 4.8 | 0 fe--s A e Rt SR
3_
Brown clay,some silt,trace sand & gravel| | | |  feeaodeoooo ..
9-{ damp ,hard
i:fﬁ:.’.}:f.jj_:f:f:@:
10 A, o
End of Boring 17 23.3°105.1" 4.9 AN = L=

Water encountered at dry feetduring driling operations (W.D.)
Water recorded at dry feeton completion of drilling operations (A.D.)
G-303d Water recorded at feet hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR.* SUITE C » ARLINGTON HEIGHTS, IL 60004

SOIL BORING LOG 19

Logged By: (s Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645 Date Drilled: 8/5/19
Reference: 1ake County Consolidated Public S | O unconfined compressive
Safety Facility - Libertyville,IL ) strength, tons/sq, ft
= ® ! g
Coritions: < _g = % @ penetrometer reading, tons/sq. ft.
. | Equipment: CSCME 458 CICME 55 CHand Auger ClOther Eg Sz ES (€8 L -
5 cc | 2E % | 8 € ‘o *N”
= S S 5 o |2 & | X standard penetration “N”, blows/ft.
'-é CLASSIFICATION » o E o - =2 3.6 A moisture content, %
| Elevation 703.0"  Existing Surface X | A g O 10 20 30 40
Brown fine sand,some silt,trace medium- | | [ |  L___ .\ V.. | |
coarse sand & gravel,damp - Fill - 8.0" 8.9 O o B, SR EER,
1-| Brown-dark brown-black silt,seme clay & _
sand,trace gravel,damp,medium dense - | | (| L____{.____ 4 ____ |1 ____ | _____
Fill - S| S S [ —
2_
15 | 9.5 R
3—.
Brown-gray silt,some clay,trace sand & | | | | b ]
4 gravel,damp,loose
5 Bl 5.3 K>
6_
7_
7| 16.5 g - I RS RS
8—
9_.
Gray clay,some silt,trace sand & gravel, a4 [ A1 i
damp,very tough A it A S
10 ’ AN/ o
Fad of Boring 177 19,1'128.5" 3.8 &X-—e—-6
Water encounteredat dry  feet during drilling operations (W.D.)
Water recordedat dry feet on completion of drilling operations (A.D.)

G-303d Water recorded at

feet

hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR. * SUITE C » ARLINGTON HEIGHTS, IL 60004

Client: Lake County Purchasing Division

Reference: Lake County Consolidated Public

SOIL BORING LOG_20

Logged By:

Cs

File No. 24645

Page:

1 of

1

Date Drilled: 8/5/19

: 4 : S [ O unconfined compressive
Safety Facility - Libertyville,IL @ strength, tons/sq. ft
= @ ’ e
Comments: e S - 2 @ penetrometer reading, tons/sq. ft.
=] = o b
| Equipment: EICME 458 OCME 55 DHandAuger Dloter | S5 [ 52 |25 |£8 i = P
e = 8= = Q 2
< 85|25 | 2>8 | 25 | x standard penetration “N”, blows/f.
2 CLASSIFICATION »ao | ES |2 |58 A moisturs content, %
=
Elevation 698.5" Existing Surface X A g O 10 20 30 40
Black silt,some clay,trace sand & roots, | | | | po o f o _____
damp (topsoil) 22081 | | |kesesdessasy VA it EETI SR
1_
2 27.0 2y
Dark brown-dark gray to brown-gray clay | PRSP R LY e
& silt,trace sand & gravel,damp,soft 4 | 27.1 "X" ...... SRVAG [ R,
3_
_| Brown-gray-dark gray clay,some silt, | [ [ | [T 7
4 trace sand & gravel,very damp,stiff L,
5- 3 | 24.4(103.9 | 0.7 %@r -
6
Brown-gray clay,some silt,trace sand, | | [ |  peeeefeeeeadeoman i
gravel & root matter,damp,tough | | | | hedq b b fo
7- v '
v, 4 | 17.0]126.5 [ 1.3 X (OB~
Brown fine-medium sand,trace coarse | | | |  Freeeemmmademo e e
8- sand,gravel & silt,saturated
Gray clay,some silt,trace sand & gravel, 21..7 - ::__:_";'%___"_"_'_"_'_'_-:_‘:_"_w_h_h_
g- damp,very tough
3 ¥l S P § N
Fod of Boring 12 ' 14.9'124.8 ' 3.4 o= 8O
Water encountered at 7,5  feet during drilling operations (W.D.)
Waterrecordedat 7,0 feet on completion of drilling operations (A.D.)
G-303d Water recorded at

feet hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

8 W. COLLEGE DR. * SUITE C » ARLINGTON HEIGHTS, IL 60004

SOIL BORING LOG__ 21

Logged By: S Page: 1 of 1
Client: Lake County Purchasing Division File No. 24645 Date Drilled: 8/2/19
Reference: Lake County Consolidated Public = :
Safety Facility - Libertyville,IL g 2 ur;i?;:;tidtfmorlr:g;esfiswe
= @ g [
Coniyranie: . g o % @ penetrometer reading, tons/sq. ft.
T s :
: | Equipment: EICME 458 CICME 55 OHendAuger Comer | 55 | S5 [ 25 |€8 |10 20 80 40
e = HE ) = 9 ;
= 85|25 | >4 |2 E | x standard penetration “N", blows/f.
a CLASSIFICATION e | Eo S8 |50 | A moisture content, %
© |Elevation 696.9'  Existing Surface X | A ] O 10 20 30 40
Dark brown silt,some clay,trace sand & 169 - ~ | | 1T
roots,damp (topsoil) - Fill - 10.0" | I I e Sl O N OO
1.—
Brown-black-dark brown silt,some clay & P (VN ISP APRD I
sand,trace gravel,damp,loose - Fi11 | | | | b___ . b ... .
2...
6 | 20.0 )( L GunRl EEREEE S
3—
4 18.8 A
Black silt,some ¢lay,trace sand & roots,| | | | [tV "1"1T1
damp,medium dense (topsoil) | [ | | [TV 1
5 10 | 28.4 x* By
6.—-
Brown-gray silt,some clay,trace sand & | | | |  beeeceeoideoo oo
gravel ,damp,lo0se | [ b
7....
6 | 21.8 =X 1----- T R
B_
9_
10 9 ' 14.0 B 778 M =
End of Boring ¢ =
Water encountered at dry  feet during drilling operations (W.D.)
Water recorded at dry feet on completion of drilling operations (A.D.)
G-303d Water recorded at feet

hours after completion of drilling operations (A.D.)



SOIL AND MATERIAL CONSULTANTS, INC.

E'W. COLLEGE DA. » ARLINGTON HEIGHTS, IL 60004 » 847-870-0644 = FAX 847-870-0661

SAMPLE CLASSIFICATION

GENERAL NOTES

Soil sample classification is based on the Unified Soil Classification System, the Standard Practice for
Description and Identification Soils (Visual-Manual Procedure), ASTM D-2488, the Standard Test Method
for Classification of Soils for Engineering Purposes, ASTM D-2487 (when applicable), and the modifiers

noted below.

CONSISTENCY OF COHESIVE SOILS

RELATIVE DENSITY OF GRANULAR SOILS

Term Qu-tons.sa.ft. N (unreliable) Term N — blows/foot
Very soft 0.00-0.25 0-2 Very Loose 0-4
Soft 0.26 - 0.49 3-4 Loose 5-9

Stiff 0.50-0.99 5-8 Medium Dense 10-29
Tough 1.00-1.99 9-15 Dense 30-49
Very Tough  2.00 -3.99 16 - 30 Very Dense 50 +

Hard 4.00-7.99 30 +

Very Hard 8.00 +

IDENTIFICATION AND TERMINOLOGY

DRILLING, SAMPLING & SOIL PROPERY SYMBOLS

Term

Boulder

Cobble

Gravel -coarse
- medium
- fine

- coarse
- medium
- fine

Sand

Silt
Clay

Modifying Term

Trace
Little
Some
And

Size Range

over 8 in.
3in.to 8in.
1in. to 3in.
3/8in.to1in.
#4 sieve to 3/8 in.
#10 sieve to #4 sieve
#40 sieve to #10 sieve
#200 sieve to #40 sieve
0.002 mm to #200 sieve
smaller than 0.002mm

Percent by Weight

1-10
11-20
21-35
36 - 50

Moisture Content

Dry

Damp
Very Damp
Saturated

CF - Continuous Flight Auger

HS - Hollow Stem Auger

HA - Hand Auger

RD - Rotary Drilling

AX - Rock Core, 1-3/16 in. diameter

BX - Rock Core, 1-5/8 in. diameter

NX - Rock Core, 2-1/8 in. diameter

S - Sample Number

T - Type of Sample

dJ - Jar

AS - Auger Sample

SS - Split Spoon (2 in. O.D. with 1-3/8 in. 1.D.)

ST - Shelby Tube (2 in. O.D. w/ith1-7/8 in. |. D.)

R - Recovery Length, in.

B - Blows/6 in. interval, Standard Penetration Test
(SPT)

N - Blows/foot to drive 2 in. O.D. split-spoon sampler
with 140 Ib. hammer falling 30 in., (STP)

Pen. - Pocket Penetrometer readings, tons/sq.ft.

W - Water Content, % dry weight

Uw - Dry Unit Weight of soil, Ibs./cu.ft.

Qu - Unconfined Compressive Strength, tons/sq.ft.

Str - % Strain at Qu.

WL - Water Level

WD - While Drilling

AD - After Drilling

DCI - Dry Cave-in.

WCI - Wet Cave-in.

i - Liquid Limit, %

PL - Plastic Limit, %

Pl - Plasticity Index (LL-PL)

LI - Liquidity Index [(W-PL)/PI]



Particle Size Distribution Report
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100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
? Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 1.3 54 55.1 37.8
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Silty Clay Loam
#4 100.0
#10 99.6
] e Atterberg Limits
#200 92.9 PL= . Rl
Coefficients
Dgp= 0.0633 Dgs= 0.0501 Dgg= 0.0094
Dgg= 0.0056 o§8= D?g=
D1o= Cu= Cc=
USCS= AASHTO=
Remarks
b (no specification provided)
Location: Boring 12
Sample Number: 3 Depth: 3.5'-5.0' Date:

Client: Lake County Purchasing Division
Project: Lake County Consolidated

Public Safety Facility Libertyville, IL

Project No: 24645

Egure




Particle Size Distribution Report
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 6.8 4.1 8.3 16.8 44 .4 19.6
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Loam
1/2 100.0
3/8 97.7
i i Atterberg Limits
#10 89.1 PL= AT DRSS o
#40 80.8 - -
#100 70.4 Coefficients
#200 64.0 Dgp= 2.4676 Dgs= 0.7964 Dgo= 0.0498
Dgp= 0.0239 D3p= 0.0068 D15=
D10= Cu= Cc=
Classification
uscs= AASHTO=
Remarks
" (no specification provided)
Location: Boring 18
Sample Number: 1 Depth: 1.0'-2.5' Date:

Client: Lake County Purchasing Division
Project: Lake County Consolidated

Public Safety Facility Libertyville, IL
Project No: 24645

Figure




Particle Size Distribution Report
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100 10 0.1 0.01 0.001
GRAIN SIZE - mm.
o% +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 1.0 3.1 8.9 213 46.9 18.8
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Loam
3/8 100.0
#4 99.0
#10 29 Atterberg Limits
#40 87.0 PL= & -
#100 73.5 =
#200 65.7 Coefficients .
Dgo= 0.5882 Dgs= 0.3578 = 0.0377
o§8= 0.0214 o%ﬁ: 0.0043 D?g=
D1o= Cu= c=
USCS= AASHTO=
Remarks
s (no specification provided)
Location: Boring 16
Sample Number: 2 Depth: 15" -2.5' Date:

< SOIL AND MATERIAL CONSULTANTS, INC.

Project: Lake County Con
Public Safety Fac

Project No: 24645

Client: Lake County Purchasing Division

solidated
ility Libertyville, IL
Egure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 2.0 1.6 6.4 17.1 50.8 22.1
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT (X=NO) Silt Loam
3/8 100.0
#4 98.0
4l . Atterberg Limits
#100 79.0 PL= LL= PI=
#200 72.9 Coefficients
Dgp= 0.4250 Dgs= 0.2583 Dgo= 0.0234
Dgg= 0.0149 D§0= 0.0036 D15=
D10= Cy= c=
Classification
USCS= B AASHTO=
Remarks
ki (no specification provided)
Location: Boring 21
Sample Number: 5 Depth: 6.0'- 7.0' Date:

AL "*;'__’-"5“’-“.‘?“31= INC.

Project No: 24645

Client: Lake County Purchasing Division

Project: Lake County Consolidated
Public Safety Facility Libertyville, IL

Figyre
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Consulting
Engineers and

Scientists

July 28, 2022
GEI Project No. 2202656

VIA EMAIL: mbickel@woldae.com

Mr. Matt Bickel

Wold Architects and Engineers
220 North Smith Street, Suite 310
Palatine, Illinois 60067

RE: Subsurface Exploration and Geotechnical Engineering Report for the Lake
County Regional Operations & Communications Facility in Libertyville, IL

Dear Mr. Bickel:

GEI Consultants, Inc. has completed our subsurface exploration and geotechnical
analyses for the Lake County Regional Operations & Communications Facility in
Libertyville, IL.

The very stiff clay and silty clay encountered at frost depth in the borings should be
suitable for foundation support of the planned structure. The on-site clay should also
be suitable for reuse as site fill, although some moisture conditioning may be
required. Spread footing foundations bearing on the natural soils or properly placed
and compacted fill, may be designed using a maximum net allowable bearing
pressure of 3,500 psf. Continuous strip footings should be designed for a net
allowable bearing pressure of 3,000 psf.

We appreciate the opportunity to provide our services for this project. Please do not
hesitate to call with any questions regarding our report.

Sincerely,
GEI CONSULTANTS, INC.

Ati Fathi, P.E. Darren S. Diehm, P.E., D.GE.
Senior Professional Senior Professional
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1. Introduction

GEI Consultants, Inc. (GEI) has prepared this report for Wold Architects and Engineers in
accordance with our proposal dated June 30, 2022. The purposes of this report are to
summarize the field and laboratory test data and to provide recommendations regarding the
design and construction of foundations for the project.

We understand that a new single-story residential building is planned for the Regional
Operations & Communications Facility near the northwest intersection of West Winchester
Road and Milwaukee Avenue in Libertyville, Illinois. A stormwater detention basin is also
planned at the west side of the site.

-

1a: Building Plan 1b: Project Site
Figure 1: Milwaukee Avenue and Winchester Road, Libertyville, IL (rep. from Google Earth)

The site is currently vacant and based on the proposed finished floor at elevation +709.5
NAVD 88, between 3 and 7 feet of new fill is required to reach the planned elevations. The
maximum column loads are anticipated to be about 100 kips, and the maximum wall load
will be less than about 6 kip per linear foot.

GEIl Consultants, Inc. 1
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2. Exploration Procedures

2.1 Subsurface Exploration

TSC performed a subsurface exploration at this site in 2009. Six soil borings (B-1 to B-4 and
C-1 to C-2) were completed at the approximate locations shown below by Geocon
Professional Services under subcontract to GEI. The results of all borings were used in
developing the recommendations presented in this report. A full-size boring location
diagram is provided in the Appendix.

Figure 2: Soil boring locations

The 2022 boreholes were advanced through the soil using hollow stem augers.
Representative soil samples were obtained in the soil borings in general accordance with
split-barrel sampling procedures as outlined in ASTM Standard D 1586.

A field log for each boring was prepared by the drill crew. The log included visual
classifications of the materials encountered during drilling, as well as the driller’s
interpretation of the subsurface conditions between samples. The depth at which
groundwater was encountered while sampling or drilling was observed and noted on the field
log. The groundwater observations are presented on the lower left corner of the soil boring
logs included in Appendix A.
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The soil samples were sealed in jars and transported to our geotechnical laboratory for further
examination and testing. The borehole was grouted to existing grade upon completion of the
drilling operations, and the pavement was patched. The final boring logs included with this
report represent an interpretation of the field log and include modifications based on
laboratory observation and results of tests of the samples.

2.2 Laboratory Procedures

Representative portions of the soil samples were observed by a geotechnical engineer to
estimate the distribution of grain sizes, plasticity, organic content, moisture condition, color,
presence of lenses and seams, and apparent geological origin. A calibrated hand
penetrometer was used to estimate the approximate unconfined compressive strength of the
cohesive soil samples. The soils were classified in accordance with our standard practice and
assigned group symbols consistent with those recommended by the Unified Soil
Classification System. A chart describing the classification system is included in the
Appendix.

Results of the field and laboratory tests were plotted on the boring log which is included in
the Appendix. Similar soils were grouped into strata on the log. Please note that the strata
contact lines represent approximate boundaries between soil types. The actual transition

between soil types in the field may be gradual in both the horizontal and vertical directions.

All soil samples recovered from the borings will be retained for a period of 30 days, after
which time they will be discarded unless other specific instructions as to their disposition are
received.

GEIl Consultants, Inc. 3
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3. Subsurface Conditions

3.1 Soil Conditions

The soil layers encountered in the borings are described below, beginning at the ground
surface.

Vegetation and Topsoil — The site is wooded with ground cover including tall grass and
shrubs. Topsoil extended approximately 1-foot below the surface at GEI boring locations;
TSC borings showed topsoil as deep as 5.5 feet in Boring SB-214.

Stiff to Hard Clay — Stiff to hard clay was encountered to boring termination depths of 10 to
20 feet below grade. The unconfined compressive strength of the clay was estimated between
1.25 and 4.5 tsf. The clay tends to be harder near the surface and decreases in stiffness with
depth. A 2 to 5-foot thick layer of medium dense sand was present within the clay.

The above summary is intended to provide an indication only of the major soil units
encountered during the subsurface exploration. Conditions between individual boring
locations may vary.

3.2 Groundwater Conditions

Groundwater was observed in Borings B-1 and B-4 at about 14 and 10 feet below existing
grade during drilling. Water was not observed in other borings. Based on change in soil
color and the moisture content profile of recovered soil samples, the long-term shallow
groundwater table is estimated to be located at a depth of 8 to10 feet below grade or
elevation +694 NAVD §8.

The groundwater level measurements represent conditions at the times and locations
indicated. Groundwater levels should be expected to vary throughout the year in response to
changes in the amount of precipitation, leakage from utilities, evaporation, surface runoff,
and drainage for nearby basement structures if any are present.

GEIl Consultants, Inc. 4
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4. Analysis and Recommendations

4.1 Site Preparation and Earthwork

Earthwork including fills and cuts will be required to achieve the planned building and
pavement subgrade elevations.

Based on the boring elevations, fills between 5 and 7 feet are required to reach the building
finished floor elevation of +709.5 NAVD 88. In the pavement areas, cuts up to 2 feet and fill
up to 4 feet should be expected.

Following clearing and any grubbing which may be necessary, all topsoil should be removed
from proposed building footprints and pavement areas before site grading commences.
Based on the boring information, a stripping depth of 6 to 12 inches should be adequate for
this purpose over most of the site. Deeper topsoil removal near Boring SB-214 may be
necessary. Tree roots and stumps should be removed to at least 2 feet below finished grade.
The stripped topsoil may be stockpiled for later re-use in landscaping.

Following stripping and rough grading, the exposed subgrade in areas receiving fill should be
proofrolled using a large piece of construction equipment such as a fully loaded tandem-axle
dump truck or a smooth drum roller having a gross weight of 20 tons. Proofrolling should be
observed by a geotechnical engineer or qualified representative from GEI. Any areas which
are observed to be loose or disturbed, or have excessive deflection during the proofrolling
operation, should be carefully trimmed and replaced with one of the fill options
recommended below.

The existing natural cohesive soils that contain no organic material can be used as structural
fill. However, it should be noted that the cohesive soils at the site will be sensitive to
changes in moisture content, which could make them difficult to compact during wet weather
conditions such as may occur in late Autumn and early Spring. Cohesive soils should be
placed within -2 to +4 percent of the optimum moisture content as determined by the
modified Proctor test (ASTM D 1557). The moisture contents of the boring samples indicate
the clay and silty clay soils at the site may be below or near their optimum moisture content
depending upon the depth of the borrow. Water added for moisture conditioning of the
cohesive soils should be applied at a uniform sprayed rate, and then be allowed to soak for a
period of time. The soils should then be thoroughly disced to achieve a uniform moisture
content before placement and compaction.

Lime stabilization can be considered to improve the workability of the clay soils and to
increase the resilient modulus value of pavement subgrades. Quicklime which is applied to
dry wet soils will likely require pulverization and mixing, followed by a minimum 24-hour
moist cure. Following a final mix, the treated material could then be compacted. Bench
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testing would be required to determine the application rate of lime and to determine the
engineering properties of the treated clay soil.

Cohesive fill placed within floor slab and foundation areas should be compacted to a
minimum of 95% of their maximum dry density as determined by the modified Proctor test.
In light duty pavement and general fill areas the compaction level can be reduced to 92%; fill
placed below heavy-duty pavements should be compacted to 95% of modified Proctor.
These materials should be placed in thin lifts, not exceeding 9 inches in loose thickness, and
be compacted using a kneading-type operation such as can be accomplished using a self-
propelled sheepsfoot roller. Compaction tests should be performed on each lift of fill placed
to confirm that these soils have achieved an adequate degree of compaction. Lime stabilized
backfill will not have the same properties as untreated cohesive fill obtained from on-site
borrow sources.

Cohesive fill cannot be placed when frozen, and we do not recommend moisture conditioning
or placement in Winter. Lime stabilization should not be performed if the ambient
temperature is below 40° F or when conditions indicate that temperatures may fall below 40°
F within 24 hours of application. Granular fill is recommended if the site fill is constructed
in late Autumn, Winter, or early Spring.

Imported fill should consist of a well-graded granular material, containing less than 15% by
weight passing the No. 200 (0.075 mm) sieve. This material should be placed in thin lifts not
exceeding 9 to 12 inches in loose thickness and be compacted to a minimum of 95% of the
maximum dry density as determined by the modified Proctor test (ASTM D 1557). Due to
the difficulty of achieving adequate compaction in restricted areas, granular backfill should
be expected around grade beams and in footing excavations.

4.2 Spread Footing Foundations
4.2.1 Bearing Capacity and Settlement

New spread-type footings are anticipated to be supported at frost depth, at elevation +705.5
NAVD 88, bearing on natural soils or as much as 3% feet of newly placed engineered fill.
Since variations could occur across the site, the soils exposed in foundation excavations
should be observed and tested by a GEI representative to check for the presence of unsuitable
bearing soils.

If the unsuitable material is encountered at bearing elevation, they should be overexcavated
and replaced with engineered fill. The overexcavation should extend outward 12 inches for
every foot below the design bearing level. The foundations could then be extended to bear on
the suitable soils at the deeper level, or the excavation could be backfilled back up to design
footing elevation with engineered fill or lean concrete. If flowable fill or lean concrete is
utilized as backfill, the footing excavation does not need to be extended beyond the edges of
the footing.

GEIl Consultants, Inc. 6
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Backfill placed beneath footings should consist of a well-graded granular material,
containing less than 12% by weight passing the No. 200 (0.075 mm) sieve (preferably IDOT
gradation CA-6). This material should be placed in thin lifts not exceeding 9 inches in loose
thickness, and it should be compacted to a minimum of 95% of its maximum dry density as
determined by the modified Proctor test (ASTM D 1557). Thinner lifts should be used where
material is compacted with light or walk-behind equipment. If flowable fill or lean concrete
is utilized as backfill, the footing excavation does not need to be extended beyond the edges
of the footing.

FOOTING EXCAVATION

GROUND ove o " GROUND
SURFACE 5 o [ = SURFACE
OVEREXCAVATION:12 IN HORIZONTAL L
f-— FOR EVERY 12 IN BELOW FOOTING | FOOTING EXCAVATION
o - A
BACKFILL: WELL GRADED GRANULAR =tk ' — . - 1:1 FOR CUTS LESS THAN 4.5 FT
MATERIAL IDOT CA-B) 1 I él *a - 1.5:1 FOR CUT3 4.5 FT OR GREATER
OVEREXCAVATION H | | ' s ‘;J-—-
bt " :
J' iz TE .
N SUITABLE BEARING 50IL WELL GRADED GRANULAR MATERIAL
T OVEREXCAVATION: FOOTING DIMENSION {IDOT CA%L)
BACKFILL: LEAN CONCRETE
SINTABLE BEARING
SO
3a: Footing excavation isometric 3b: Section for lean concrete and granular backfill

Figure 3: Overexcavation for unsuitable bearing soil

New spread footings bearing on tested and approved soils, including natural clay or silty sand
soils and engineered fill, may be designed using a maximum net allowable soil bearing
pressure of 3,500 psf. Continuous wall footings should be designed using a net allowable
bearing pressure of 3,000 psf. This is the maximum pressure that should be transmitted to
the bearing soils in excess of the minimum surrounding overburden pressure.

At the maximum bearing pressures, the total settlements of footing foundations designed and
constructed as recommended above are estimated to be less than about 1 inch. Differential
settlements due to varying foundation loads and support conditions are estimated to be less
than about /2-inch.

Footings placed in heated areas should be embedded a minimum of 3’ feet below finished
grade to provide for adequate frost protection. Footings in unheated areas should be
embedded a minimum of 4 feet below grade. Individual column footings should have a
minimum width of 30 inches, and continuous wall footings should have a minimum width of
18 inches to prevent disproportionately small footing sizes.

To provide uniform support, the edge of footings should be located at least 5 feet from the
face of the fill slope. For the purposes of frost embedment, the cover should be calculated as
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the minimum linear distance from the edge of footing to the finished ground surface which
may be vertical or lateral.

4.2.2 Sliding Resistance

The resistance to sliding of footings can be evaluated using the earth pressure coefficients
and interface friction value tabulated below. Backfill against footings should be placed in
thin lifts, not exceeding 12 inches in loose thickness, and it should be compacted to 95% of
the materials maximum dry density as determined by the modified Proctor test.

Table 1: Earth pressure coefficients and interface friction values

Interface Friction Earth Pressure Coefficients
Factor, tan & Active, K4 Passive, K, At-Rest, Ko
Granular Backfill
(Sides of Footings) 0.45 0.25 3.85 0.40
Footings
(Mass Concrete on Granular Fill) 0.55 - - -
(Mass Concrete on Clay) 0.45 - - -

In the equation below, a reduction factor of 2 is applied to passive pressure against mats and
grade beams to account for reduced mobilization at small deflections. To fully develop
passive resistance would require deflections of 2.5 to 4 inches. A unit weight of 125 pcf can
be assumed for the granular backfill.

1

Passive Resistance: B, = [E (%” — kg)YH?] (per unit width in direction of loading)

Sliding resistance on the sides of grade beams and mats should be calculated as the resultant
confining (normal) stress over the height of the element times the interface friction angle,
times the length of the element in the direction of loading, or

1
EkaVH‘rznat tan 5Lmat]

Side Resistance on Mat: P, = [ (per element parallel to loading)

1.5
The equation above includes a reduction factor of 1.5 to account for strain compatibility.
Because of the limited confining stress, it is recommended that side resistance be ignored for
grade beams and mats less than 3 feet deep.

The resistance to sliding of footing foundations is determined as the vertical normal stress
times the area of contact, times the interface friction factor. In the values tabulated above, it
is assumed that footing foundations are constructed on tested and approved backfill. A
minimum factor of safety of 1.5 should be provided against sliding.

GEIl Consultants, Inc. 8
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4.3 Slabs-on-Grade

Following foundation construction and fine grading, building slab-on-grade areas should be
proofrolled as discussed above for site preparation. We recommend that at least 6 inches of
granular fill having less than 5% passing the No. 200 sieve, such as IDOT Gradation CA-7,
be placed beneath the floor slab in all areas for improved subgrade support and provide a
capillary break. The leveling course should be compacted to 95% of the material’s
maximum dry density as determined by the modified Proctor test (ASTM D 1557).

FLOOR SLAB —,

VAPOR BARRIER (OPTIONAL)

\
. UNDERCUT AREA
\ (AS DIRECTED)
kS

\ \\

PROOFROLLED \

|
B RLADE \ LEVELING COURSE & CAPILLARY BREAK

" B" WELL GRADED GRANULAR MATERIAL (IDOT CA-7)

Figure 4: Slabs-on-grade detail

The modulus of subgrade reaction is dependent upon the nature of the soils supporting the
slab and the provided thickness as tabulated below.

Table 2: Modulus of subgrade reaction for slab-on-grade

Subgrade Material Granular Thickness Modulus, k
Hard Clay - 55 pei
6 in 75 pei
Granular over Hard Clay ] )
12 in 105 pci

The use of a vapor retarder should be considered beneath concrete slabs on grade that will be
covered with wood, tile, carpet or other moisture sensitive or impervious coverings, or when
the slab will support equipment sensitive to moisture. When conditions warrant the use of a

vapor retarder, the slab designer should refer to ACI 302 and/or ACI 360 for procedures and

cautions regarding the use and placement of a vapor retarder.

Floor slabs on grade should be isolated from foundations to permit relative displacement
without cracking. Slabs should be sufficiently thick, and be provided with adequate
reinforcing and jointing, to control minor slab cracking.

GEIl Consultants, Inc. 9
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4.4 Permanent Below Grade Walls

Permanent reinforced concrete walls, such as basement walls, that extend below grade should
be designed to support unbalanced earth, water, and lateral pressures due to exterior
surcharges. The lateral pressure due to unbalanced soil and water can be approximated as:

Table 3: Equivalent fluid pressure for design of permanent below grade (non-yielding) walls

Elevation Mechanism Equivalent Fluid Pressure
Above Water Table Soil 60 psf/ft
Below Water Table Soil + Water 90 pst/ft

Any surcharge loads (due to adjacent roadways, crane pads, or floor slabs) or foundation
pressures, within the area that projects upward from the base of the cut on a 45-degree angle
should be included as additional lateral pressures on the retention system. A uniform
surcharge of 250 psf (or an equivalent 2 feet of soil) should be applied to the ground surface
to represent construction equipment or traffic loading. The lateral forces on the wall due to
surcharges should be determined using an at-rest earth pressure coefficient, Ko, equal to 0.5.

Any shallow foundations adjacent to below grade walls should be included as localized
surcharges. The stress beneath the footings should be assumed to extend outward and
downward from the edges of the footings at a 2 vertical to 1 horizontal slope. The lateral
pressure on the wall should be determined using an at-rest earth pressure coefficient, Ko =
0.5, or:

BL

Preo = Kolra gy + 0

Where: Ko = Coefficient of at-rest earth pressure (Ko = 0.5)
Qrg = Bearing pressure beneath footing
B = Width of footing
L = Length of footing
z = Depth below footing bearing level

Excavations which extend below the water table will require sump pumps with drainage
trenches to provide a stable subgrade for construction. All formed walls should have external
waterproofing. No exterior drainage is required for walls properly waterproofed and
designed for the above-referenced earth pressures.

4.5 Pavement Subgrade Preparation

Prior to base course material placement, the pavement subgrades should be proofrolled as
outlined above for site preparation. Areas that experience pumping or rutting under the
proofroll should be undercut and replaced with granular fill.

GEIl Consultants, Inc. 10
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Pavement subgrades should be positively drained. Sub-drainage should be provided at any
low areas and along the edges of pavements where irrigated landscape areas slope toward the
pavement to reduce the accumulation of free water within the aggregate base course, which
results in subgrade softening, higher deflections under load and accelerated pavement
deterioration. Around storm inlets or catch basins, we recommend installing subsurface
finger drains to allow any water to drain out of the base course which may otherwise collect
in low areas. Positive pavement base course and subgrade drainage will extend the useful
life of the pavement.

4.6 Pavement Desigh Recommendation

Minimum pavement section thicknesses for bituminous concrete and Portland cement
concrete pavements are shown in Table 4.

Aggregate base course should be a well graded crushed limestone material such as IDOT
CA-6. The base course should be placed in maximum 9-inch thick loose lifts within £2
points of optimum moisture content, and it should be compacted to a minimum of 95% of the
maximum laboratory dry density determined in accordance with ASTM D1557. The
prepared aggregate base course should be proofrolled as described above prior to prime coat
application. If precipitation occurs between the proofroll and placement of the bituminous
concrete binder, we recommend re-proofrolling the aggregate base course. Any areas
exhibiting pumping or rutting should be stabilized prior to placement of bituminous concrete
binder course.

A uniform coating of a prime coat material should be applied prior to placement of the first

bituminous concrete lift in accordance with IDOT Standard Specifications for Road and
Bridge Construction and per manufacturer’s recommendations.

Table 4: Minimum pavement section thickness recommendation

Minimum
Pavement Area Material Description Thickness
(in)
Portland Cement Reinforced Concrete Slab 8.0
Concrete Well Graded Crushed Limestone Aggregate Base Course - IDOT CA-6 6.0
Heavy Duty
AC Surface Course - IDOT Superpave 12.5 mm, N70 2.0
Bituminous Concrete AC Binder Course - IDOT Superpave 25.0 mm, N70 4.0
Well Graded Crushed Limestone Aggregate Base Course - IDOT CA-6 12.0
AC Surface Course - IDOT Superpave 12.5 mm, N70 2.0
Medium Duty | Bituminous Concrete AC Binder Course - IDOT Superpave 19.0 mm, N70 3.0
Well Graded Crushed Limestone Aggregate Base Course - IDOT CA-6 10.0
AC Surface Course - IDOT Superpave 9.5mm, N50 1.5
Light Duty Bituminous Concrete AC Binder Course - IDOT Superpave 19mm, N50 2.5
Well Graded Crushed Limestone Aggregate Base Course - IDOT CA-6 8.0

Notes: 1. Pavement area applies to untreated subgrade.
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Table 4: Minimum pavement section thickness recommendation
Minimum
Pavement Area Material Description Thickness
(in)
Portland Cement Reinforced Concrete Slab 8.0
Concrete Well Graded Crushed Limestone Aggregate Base Course - IDOT CA-6 6.0
Heavy Duty
AC Surface Course - IDOT Superpave 12.5 mm, N70 2.0
Bituminous Concrete AC Binder Course - IDOT Superpave 25.0 mm, N70 4.0
Well Graded Crushed Limestone Aggregate Base Course - IDOT CA-6 12.0

2.  Traffic Information (vehicle types, loads, frequency and distribution) was not provided to GEI. Our minimum pavement section
thickness recommendations were developed based on minimum structural number (SN) = 2.5 for Light Duty Pavements and SN = 3.0
for main access drives and Heavy Duty Pavement Areas, quality of the subgrade and our local experience. When estimating pavement
thicknesses without traffic, a design period cannot be established.

Estimated California Bearing ratio (CBR) = 3 for untreated and prepared subgrade cohesive soil subgrade
Estimated Modulus of Subgrade Reaction (k) = 150 psi/in for untreated and prepared subgrade

Subgrade is prepared prior to constructing the bituminous concrete and Portland cement concrete pavement.

S O

Concrete shall be minimum compressive strength of 5,000 psi at 28 days, air entrained 5% to 8%, slump 2 to 4 inches and maximum
water/cement ratio of 0.45. Concrete mix design properties, joint design, spacing and layout and reinforcing and dowels shall be
provided by others.

7. Bituminous Concrete Binder and Surface Course mixes are to be Superpave Mixes as noted above.

8. Alljoints in the concrete pavement areas are to be sealed to reduce water in the aggregate base course/subgrade and debris in joints.

Bituminous concrete binder and surface courses should be placed and compacted to a
minimum of 93% and 92.5%, respectively, of the maximum theoretical specific gravity of the
bituminous concrete mixes in accordance with IDOT Standard Specifications for Road and
Bridge Construction. An asphalt tack coat should be applied to the clean surfaces of all
bituminous concrete layers prior to placement of the succeeding lift in accordance with IDOT
Standard Specifications for Road and Bridge Construction and per manufacturer’s
recommendations.

Concrete for pavement areas should achieve a minimum compressive strength of 5,000 psi at
28 days, air entrained. At a minimum, we recommend concrete pavements be provided at
truck loading dock areas, dumpster locations and at sharp turning radiuses frequented by
truck traffic. Design of concrete reinforcement, dowels and joints, including joint spacing
and layout, for the concrete pavement areas was not included in our scope of work and
should be incorporated into the final concrete pavement design section if the concrete surface
section is selected. Joints should be sealed with a polyurethane joint sealant material to
reduce water infiltrating into the aggregate base course/subgrade and debris in joints.

4.7 Trench Backfill for Utility Lines

Utility trenches should be constructed to permit easy installation of the utility line without
twisting, kinks or sharp bends. For utility pipes up to 24-inch 1.D., the trench width should
be the pipe width plus 20 inches to permit proper compaction around the pipe. For pipe
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greater than 24-inch 1.D., the trench width should be the pipe width plus 24 inches. Utility
trenches should be excavated with vertical faces, and trench protection will be required for
excavating greater than 5 feet deep. All loose or soft soil should be removed from the base of
the utility trench prior to backfilling.

Utility pipe bedding in the trench should consist of a minimum of 4 inches of compacted
granular fill such as IDOT CA-11 aggregate. The pipe should be centered in the trench and
backfilled with the compacted bedding fill material to a minimum of 6 inches above the top
of the pipe followed by a minimum of 18 inches of compacted granular fill such as IDOT
CA-6 to the elevation of the pavement subgrade. In non-paved areas, the upper 18 inches of
trench fill over the pipe may consist of the clean, excavated soil.

Backfill in the trench should be placed in uniform layers not exceeding 4-inch loose lifts.
The fill should be placed on both sides of the pipe simultaneously. The material in each lift
should be mechanically compacted by ramming or tamping with power tools in such a
manner as not to disturb, kink, or crush the cables, conductor, duct or conduit. Trench
backfill should be compacted to a minimum of 90% of the material’s maximum dry density
determined in accordance with ASTM D-1557, modified Proctor.

4.8 Site Classification

Design parameters for the project were determined in accordance with Standard 9 of ASCE
7: Minimum Design Loads for Buildings and Other Structures based on site specific SPT
tests and the laboratory shear strength measurements of recovered soil samples. Because of
the limited depth of exploration, the Site Classification defaults to Site Class D — Stiff Soil.

Table 5: Seismic parameters

Description Type Value
Site Classification Stiff Soil D
Risk Category [-11I
Seismic Design Category (SDC) SDC B
MCERr Ground Motion (0.2 Sec Period) Ss 0.104
MCERr Ground Motion (1 Sec Period) Si 0.058
MCEGg Peak Ground Acceleration PGA 0.052

A full list of seismic design parameters for generation of earthquake ground motion response
spectrums is provided in the attachments.
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5. Construction Considerations

We anticipate that excavation sideslopes will likely remain stable at slopes of 1H:1V for
short periods of time. Excavation sideslopes remaining open for extended periods may
require flatter sideslopes. Regardless, all excavations should be performed in accordance
with pertinent local, state, federal, and OSHA regulations.

The base of each foundation excavation should be free of water and loose soil prior to
placing concrete. Concrete should be placed as soon after excavating as possible to reduce
bearing soil disturbance. If the soils at bearing level become disturbed, saturated, or frozen,
the affected soil should be recompacted or removed prior to placing concrete. Placement of a
lean concrete mud-mat over the bearing soils should be considered if the excavations must
remain open overnight or for an extended period of time.

We recommend that all foundation and subgrade soils be observed by a representative of GEI
prior to placement of concrete or fill to confirm that the subgrade conditions are consistent
with the design assumptions and recommendations contained in this report. Periodic density
testing should be performed on any fill to document that density requirements have been met.

GEIl Consultants, Inc. 14
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6. Limitations

This report was prepared for the exclusive use of Wold Architects and Engineers for the new
Lake County Regional Operations & Communications Facility in Libertyville, IL. This
report may require modification if there are any changes in the nature, design, or location of
the proposed structure. We cannot accept responsibility for designs based on our
recommendations unless we are engaged to review the final plans and specifications to
evaluate whether any changes in the project affect the validity of our recommendations and
whether our recommendations have been properly implemented in the design.

The recommendations in this report are based in part on the data obtained from the
subsurface explorations. The nature and extent of variations between explorations may not
become evident until construction. If variations from the anticipated conditions are
encountered, it may be necessary to revise the recommendations in this report. Therefore, we
recommend that GEI be engaged on a full-time basis during construction to: a) check that
the subsurface conditions exposed during construction are in general conformance with our
design assumptions, and b) ascertain that, in general, the geotechnical aspects of the work are
being performed in compliance with the contract documents.

It was not part of our scope to explore for or research the locations of buried utilities or other
buried structures at the site. Before construction of foundations for the proposed structure, a
diligent effort should be made to determine the presence and location of any buried structures
including utilities. This effort should include a thorough review of available drawings and
other records of the site use and facilities. If the presence of such structures is determined to
be likely, GEI should be notified so that we may review and revise our recommendations, if
appropriate.

Our professional services for this project have been performed in accordance with generally
accepted engineering practices; no warranty, expressed or implied, is made.

GEIl Consultants, Inc. 15
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Appendix A

Soil Boring Location Plan
Soil Boring Logs

General Notes and Sampling Procedures
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MIDWEST BORING LOG - OFFICIAL ROCF LIBERTYVILLE.GPJ TPL_GEI_MIDWEST_BETA.GDT 7/20/22

CLIENT: LOG OF BORING NUMBER B-1
Wold Architechts and Engineers
G E l PROJECT NAME: ENGINEER
Consultants Regional Operations & Communications Facility|
LOCATION: Libertyville, IL (O UNCONFINED COMPRESSIVE
STRENGTH (TONS/FT?)
= [ 2 3 4
w &) . . : . :
e % w <Z( PLASTIC CoWATER LIQUID
. = LIMIT (% NTENT (% LIMIT (9
= Elg $ 2, DESCRIPTION OF MATERIAL E () CONTENT () L (%)
E S| |o|d > 10720 30 40 50
LLl = | | | > MT_ 1 1 1 1 1
o olz|{z (2o ok
212128 £ & | ® STANDARD PENETRATION (BLOWS/FT)
o | & |0| | SURFACE ELEVATION (ft.) 702.2 59 10 20 30 40 50 s
i 111SS (1.0)Silty Clay, trace sand and gravel, brown and gray, very stiff 5
CL @ Je
700 — : 3
L !
B 2 [SS {3
- Q .
. 3
—5 A
L | A
3|SS (6.0)Silty Clay, trace sand and gravel, gray, very stiff (CL) -9 °
L ki 35
- |
i 4 [ss ly
i <§ JOL J
. 2
—10 _ ‘
i 15 1|SS 10
® @ O
690 — N 25
v 6 [sS . 28
N (14.0)Medium to Coarse Sand, with gravel, medium dense, L }?
15 | saturated (SP) I:
L | /
L /
!.
L 1 ;
L 7 [SS 50
N ([ Qg O
20 | (19.5)Silty Clay, trace sand and gravel, gray, very stiff (CL) 3
End of boring.
_ Boring was advanced with hollow stem augers.
- 680—] 18.5 feet of 3.25 inch casing was used.
Standard Penetration Tests performed with auto hammer.
- | Boring grouted upon completion.
25 |

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

WATER LEVEL: 14', While Drilling

BORING STARTED
7/18/2022

GEI OFFICE
Chicago Area

BORING COMPLETED
7/18/2022

ENTERED BY APPROVED BY

DSD

NORTHING

EASTING

RIG/FOREMAN
D-50 (Geocon) / Tom

GEI PROJECT NO.

2202656 PAGE NO. 1 OF 1




MIDWEST BORING LOG - OFFICIAL ROCF LIBERTYVILLE.GPJ TPL_GEI_MIDWEST_BETA.GDT 7/20/22

CLIENT: LOG OF BORING NUMBER B-2
Wold Architechts and Engineers
G E l PROJECT NAME: ENGINEER
Consultants Regional Operations & Communications Facility
LOCATION: Libertyville, IL O UNCONFINED COMPRESSIVE
STRENGTH (TONS/FT?)
= L 2 3 4
w @) ) \ \ \ :
c z w <Z( PLASTIC WATER LIQUID
o . = LIMIT (%) CONTENT (9 LIMIT (9
= Elg $ 2, DESCRIPTION OF MATERIAL E () CONTENT () L (%)
= SI20SE S 10° 20 30 40 50
& Wi=f=(=2=2 Ko 1 1 1 | L
& olz|z|z|o =
S|S|=|0 L
Z | Z|=|m > 9 & STANDARD PENETRATION (BLOWS/FT)
0 | v |» || SURFACE ELEVATION (ft.) 704.6 593 10 20 30 40 50 6
i e (0.0)7" Topsoil
I~ 11ss (0.5)Silty Clay, trace sand and gravel, brown and gray, hard, 13
B desiccated (CL)
- | ! 4.5+
- 7] .I
I 12]ss (3.5)Silty Clay, trace sand and gravel, brown, very stiff (CL) 8§ °
700— - Q 3.5
L5 \
i | 3[ss \
- 17
7] o [0}
i ¥ g
S |
L 4 (ss turning gray !1'
P
— ] 45
—10 :
i !
- ,.
151SS # (11.0)Clayey Sand, trace to with gravel, gray, medium dense, 15
L moist (SC) ® X
L] '!
: i
- 6 |SS (13.5)Silty Clay, trace sand and gravel, gray, very stiff (CL) 16
690 — 3.5
—15 — :
. |
u i
L ] i
. i
ERAES |
L 16
® P
- 2
20
m End of boring.
i Boring was advanced with hollow stem augers.
- 18.5 feet of 3.25 inch casing was used.
i Standard Penetration Tests performed with auto hammer.
- Boring grouted upon completion.
680 —
—25
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
. BORING STARTED GEI OFFICE
WATER LEVEL: Not Encountered 7/18/2022 Chicago Area
BORING COMPLETED ENTERED BY APPROVED BY
7/18/2022 DSD
NORTHING EASTING RIG/FOREMAN GEI PROJECT NO.
D-50 (Geocon) / Tom 2202656 PAGENO. 1 OF 1




MIDWEST BORING LOG - OFFICIAL ROCF LIBERTYVILLE.GPJ TPL_GEI_MIDWEST_BETA.GDT 7/20/22

CLIENT: LOG OF BORING NUMBER B-3
Wold Architechts and Engineers
G E l PROJECT NAME: ENGINEER
Consultants Regional Operations & Communications Facility
LOCATION: Libertyville, IL O UNCONFINED COMPRESSIVE
STRENGTH (TONS/FT?)
= L 2 3 4
w O . . . A .
c z w <Z( PLASTIC WATER LIQUID
o . = LIMIT (%) CONTENT (9 LIMIT (9
= Elg $ 2, DESCRIPTION OF MATERIAL E () CONTENT () L (%)
= SI20SE S 10° 20 30 40 50
& Wi=f=(=2=2 Ko 1 1 1 | |
& olz|z|z|o =
S|S|=|0 L
Z | Z|=|m > 9 & STANDARD PENETRATION (BLOWS/FT)
0 | v |» || SURFACE ELEVATION (ft.) 704.4 593 10 20 30 40 50 6
B e (0.0)7" Topsoil
I~ IEBES (0.5)Silty Clay, trace sand and gravel, brown and gray, hard, 14
desiccated (CL) .Q
i - . 4.5+
- \.
— .\
L 2 |SS 19
700 — .‘fz
5 :
i !
- I.
4 3 |SS 15
L o &
B (7.0)Fine to Medium Sand, trace gravel, gray, medium dense, N
I dry to moist (SP) ../
| T4[ss )
— (9.0)Silty Clay, trace sand and gravel, gray, very stiff (CL) ‘% 2.
10 ‘
i J5]ss 10
B QD o O
i 3
- |
. [6[ss )
| ® O
690 ($ 2.5
15
I \.
i |
- i
B 7 |SS 13
— 777 (19.0)Clayey Sand, trace gravel, gray, medium dense, wet (SC) o~
—20 -
N End of boring.
N Boring was advanced with hollow stem augers.
- 18.5 feet of 3.25 inch casing was used.
1 Standard Penetration Tests performed with auto hammer.
- Boring grouted upon completion.
i 680 —
—25
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
. BORING STARTED GEI OFFICE
WATER LEVEL: Not Encountered 7/18/2022 Chicago Area
BORING COMPLETED ENTERED BY APPROVED BY
7/18/2022 DSD
NORTHING EASTING RIG/FOREMAN GEI PROJECT NO.
D-50 (Geocon) / Tom 2202656 PAGENO. 1 OF 1




MIDWEST BORING LOG - OFFICIAL ROCF LIBERTYVILLE.GPJ TPL_GEI_MIDWEST_BETA.GDT 7/20/22

CLIENT: LOG OF BORING NUMBER B+4
Wold Architechts and Engineers
G E l PROJECT NAME: ENGINEER
Consultants Regional Operations & Communications Facility
LOCATION: Libertyville, IL O UNCONFINED COMPRESSIVE
STRENGTH (TONS/FT?)
= [ 2 3 4
w O . . . A .
c z w <Z( PLASTIC WATER LIQUID
(@] . = LIMIT (%) CONTENT (9 LIMIT (9
= Elg $ 2, DESCRIPTION OF MATERIAL E () CONTENT (%) LMIT (%)
E SIS L0l < 10720 30 40 50
w Y2222 o . ) ) ) )
o olz|{z (2o ok
212128 £ & | ® STANDARD PENETRATION (BLOWS/FT)
0 | v |» || SURFACE ELEVATION (ft.) 704.6 593 10 20 30 40 50 6
i 21 (0.0)8" Topsoil
I~ 11ss (0.7)Silty Clay, trace sand and gravel, brown and gray, hard, 14
B desiccated (CL) e
B 4.5+
i N ‘ ./'.
L 2 |8S (3.5)Silty Clay, trace sand and gravel, brown and gray, very stiff Q?
700— to hard (CL) ® 5)
— 5 .'\
- [3]ss 14
B %'e
| | ! 4.5+
S |
| T4 (ss q5)4
40 7] I~ # (9.5)Clayey Sand, with gravel, gray, medium dense, moist (SC) ,
- I
5 [SS 13
I P
i (12.0)Silty Clay, trace sand and gravel, gray, soft to very stiff 1.2
L (CL) .
i /
L 6 [SS .
Cg o
690 — || 0.25°
—15 ‘
- i
L ] i
: i
| i
L 7 [SS 5
® ® O
— 25
—20
m End of boring.
i Boring was advanced with hollow stem augers.
- 18.5 feet of 3.25 inch casing was used.
i Standard Penetration Tests performed with auto hammer.
- Boring grouted upon completion.
680 —
25

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

WATER LEVEL: 10', While Drilling

BORING STARTED
7/18/2022

GEI OFFICE
Chicago Area

BORING COMPLETED
7/18/2022

ENTERED BY APPROVED BY
AF DSD

NORTHING

EASTING RIG/FOREMAN
D-50 (Geocon) / Tom

GEI PROJECT NO.

2202656 PAGE NO. 1 OF 1




MIDWEST BORING LOG - OFFICIAL ROCF LIBERTYVILLE.GPJ TPL_GEI_MIDWEST_BETA.GDT 7/20/22

CLIENT: LOG OF BORING NUMBER C-1
Wold Architechts and Engineers
G E l PROJECT NAME: ENGINEER
Consultants Regional Operations & Communications Facility
LOCATION: Libertyville, IL O UNCONFINED COMPRESSIVE
STRENGTH (TONS/FT?)
= [ 2 3 4
w [8) . . : . :
c z w <Z( PLASTIC WATER LIQUID
o . = LIMIT (%) CONTENT (9 LIMIT (9
= Elg $ 2, DESCRIPTION OF MATERIAL E () CONTENT () L (%)
= SI20SE < 10" 20 30 40 50
& Wi=f=(=2=2 Ko 1 1 1 | L
& olz|z|z|o =
S|S|=|0 L
Z | Z|=|m > 9 & STANDARD PENETRATION (BLOWS/FT)
o | & |0| | SURFACE ELEVATION (ft.) 696.6 59 10 20 30 40 50 o
i ? 1 (0.0)7" Topsoil
I~ 11ss (0.7)Silty Clay, trace sand and gravel, brown and gray, hard, 12
— desiccated (CL) @ ®
L I 4.5+
- !
L 12|88 sample mixed with topsoil !1 1 °
o 7 a5
5 | J
- I.
690— 3|Ss (6.0)Silty clay, trace sand and gravle, brown and gray, stiff to 6
L very stiff (CL) Q 15
- 7] .\
14 1|SS \ 13
- turning gra -
99y ve| O
b 3
—10
i End of boring.
— Boring was advanced with hollow stem augers.
- Standard Penetration Tests performed with auto hammer.
i Boring grouted upon completion.
15|
680 —
20 |
L2 |
670 —
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
. BORING STARTED GEI OFFICE
WATER LEVEL: Not Encountered 7/18/2022 Chicago Area
BORING COMPLETED ENTERED BY APPROVED BY
7/18/2022 DSD

NORTHING

EASTING RIG/FOREMAN

D-50 (Geocon) / Tom

GEI PROJECT NO.

2202656 PAGE NO. 1 OF 1




CLIENT:
Wold Architechts and Engineers

LOG OF BORING NUMBER C-2

G E l PROJECT NAME: ENGINEER
Consultants Regional Operations & Communications Facility|
LOCATION: Libertyville, IL (O UNCONFINED COMPRESSIVE
STRENGTH (TONS/FT?)
c [ 2 3 4
o &) . . : . :
= % w <Z( PLASTIC WATER LIQUID
. = LIMIT (%) CONTENT (9 LIMIT (9
Si=ge S 2> DESCRIPTION OF MATERIAL E () CONTENT (%) LMIT (%)
E SIS L0l < 10720 30 40 50
i = = =1 S o . ) . L )
o olz|{z (2o ok
212128 £ & | ® STANDARD PENETRATION (BLOWS/FT)
0 | v |» || SURFACE ELEVATION (ft.) 696.1 59 10 20 30 40 50 6
I 1 (0.0)8" Topsoil
I~ =1 [ss (0.7)Silty Clay, trace sand and gravel, brown and gray, hard, 15
desiccated (CL) @ e
- i I 4.5+
- !
. [ 2]ss L
é (4.0)Clayey Silt. trce gravel, brown, medium dense, moist ‘%.
s | 7] (CLML) ;
- 690— 3 [ss é ‘16
L | 7 0@ 0]
- %/ (7.0)Silty clay, trace sand and gravle, brown, very stiff to hard I: 3
L | (CL) !
- 4 |8S / turning gra ‘{2
. / g gray &
% 4.5+

End of boring.

Boring was advanced with hollow stem augers.
- i Standard Penetration Tests performed with auto hammer.
Boring grouted upon completion.

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

. BORING STARTED
WATER LEVEL: Not Encountered 7/18/2022

GEI OFFICE
Chicago Area

BORING COMPLETED
7/18/2022

ENTERED BY APPROVED BY
AF DSD

NORTHING EASTING RIG/FOREMAN

MIDWEST BORING LOG - OFFICIAL ROCF LIBERTYVILLE.GPJ TPL_GEI_MIDWEST_BETA.GDT 7/20/22

D-50 (Geocon) / Tom

GEI PROJECT NO.

2202656 PAGE NO. 1 OF 1
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_TSC 72823AGPJ TSC_ALL.GOT 3756009

'DISTANCE BELOW SURFACE IN FEET

PROJECT Lake County Campus Master Plan, Winchester Road, Libertyvilie, lllinois

cLienT  Christopher B. Burke Engineering, Ltd., Rosemont, lilinois

TSC

BorinG 106 DATE STARTED  2-25-09 DATE COMPLETED _ 2-25-08  JoB  [-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE V WHILE DRILLING Dry
END OF BORING Y/ ATEND OF BORING Dry
+ ¥ 24HOURS
BE
B ;
Q O | SAMPLE "
] N [WC Qu DRY |DEPTH | ELEV. SOIL DESCRIPTIONS
0 e [NOLITYPE
o, 06 Dark brown clayey TOPSOIL (OL)
1 vy 12 149 1 4.5+ Hard brown Sjity CLAY; jittle sal’ld, trace gfavel,
-1 moist (CL)
s s 3'0
21 ss | 10 |50 Firm brown medium to fine SAND and
: ' ) GRAVEL, trace clay, moist {(SP/GP)
= 5.5
_/2 g _
P’y N Very tough 1o hard brown sifty CLAY, little sand,
4 ,;:;Kl 3188 | 14 181140 trace gravel, moist (CL)
L .
1 8.0
s '
_¥ j Very tough gray silty CLAY, some sand, trace
jj: ¥ -4 | 88 | 10 [106] 20" gravel, moist (CL)
W
10
End of Boring at 10.0°
‘ * Approximate unconfined comprassive
— strength based on measurements with a
calibrated pocket penstrometer,
8PT Hammer = Mobile Automatic
15—
20~
25

DRILL RiG NO. 314 y

“Division lines between depusits represent

approximate boundaries between soll fypes:
 in-sites, the fransition may be gradual. L




DISTANCE BELOW SURFACE IN FEET

- TSC T2B23AGPI TSCALLGDT 3608 -

PROJECT Lake County Campus Master Plan, Winchester Road, Libertyville, lilinoig m

CLIENT  Christopher B. Burke Engineering, Ltd., Rosemont, lilinois

sorinG 108 DATE STARTED  2-25-09 DATE COMPLETED  2-2509  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE VYV WHILE DRILLING Dry
END OF BORING ¥/ AT END OF BORING Dry
b ¥ 24 HOURS
o
BE :
: 2 0| sAMPLE ¥
= N [wc| qu (FDRYDEPTH|ELEV, SOIL DESCRIPTIONS
0 B INo. Ty
e Dark brown clayey TOPSOIL, little sand, little to
__; W 1 1ss | 4 |24 some shells, very moist (OL)
1 25
—
] 5 .
Nesy Tough brown silty CLAY, little sand, trace
jjj; 2|88 6 j220|15 organic, moist {CL)
5_____// .
B 55
A
11 alss| o |78 175 Tough brown silty CLAY, little sand, trace
A el gravel, moist {CL)
41
L] .
8.0
7
% , .
m/?; Very tough brown silty CLAY, littlle sand and
¢ 7 4| s8] 11 |159] 275 gravel, liftle siif seams, moist {CL)
iy
10 -
| End of Boring at 10.0°
* Approximate unconfined compressive
— strength based on measurements with a
calibrated pocket penetrometer.
SPT iHammer = Mobile Automatic
15
20—
25

‘DRILRIGNO. 314 o

ivigion ines batween deposits represent

approximate bounderies between soll types;

= oee-in-giy, the transition may be greduat. L L . ] .




" DISTANCE BELOW SURFACE IN FEET

", TSC 7R823AGPJ TSC_ALL.GDT 3509

PROJECT Lake County Campus Master Plan, Winchester Road, Libertyville, lilinois

cuent  Christopher B. Burke Engineering, Ltd., Rosemont, lllinois

TSC|

DRILLRIGNO. 314

approximate boundaries betwsen soll types:
in-siy, the transiion may be gradual, )

soring 109 DATE STARTED  2-25-09 DATE COMPLETED __ 2-25-09  JoB _1-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE V WHILE DRILLING Dry
END OF BORING W/ AT END OF BORING Dry
b ¥ 24 HOURS
g
£
2 O SAMPLE Y
BE N [WC | GQu [YDRY|DEPTH|ELEV. SOIL. DESCRIPTIONS
v pd NOLITYPE
0 .
Z@ﬁ Black clayey TOPSOIL {OL)
7 1.0
i
_22;@ 11881 8 §163110°
- AV
i ‘
sy Tough brown silty CLAY, iittle sand, trace
#% gravel, very moist (CL)
—A
25; 2188 4 | w810
e
s—7
avi 55
% " Very tough brown silty CLAY, littie sand, trace
] // ; 3188 | 13 | 157|228 gravel moist (CL)
1] o '
' 8.0
17171
g ,/; Very tough gray siity CLAY, some sand, frace
2 43 ss | 12 |132]325 gravel, moist {CL)
711
10
End of Boring at 10.0'
* Approximate uneonfined compressive
— strength based on measurements with a
calibrated pocket penetrometer.
SPT Hammer = Mobile Automatic
15—
20—
25 wislon fnes betwaen deposits représem




DISTANCE BELOW SURFACE IN FEET

TSC 72823AGPJ T8C_ALL.GDT 1020 08

proJECT Assisted Living Center, Lake County Campus, Libertyville, lllinois m

cuient  Christopher B. Burke Engineering, Lid., Rosemont, lllinois

BoriNg 201 DATE STARTED 10-9-09 DATE COMPLETED 10-9-09 JOB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 703.0 V¥V WHILE DRILLING 1051
END OF BORING 673.0 Y/ AT END OF BORING Dry
o V¥ 24 HOURS 30’
hE
2
20| sAmpLE y
@ N |wC i Qu |VDRY|DEPTH|ELEV. SOIL DESCRIPTIONS
0 A 05 |NO.{ TYPE
Black clayey TOPSOIL (OL)
1.0 7020
1 ss 1 | 416] 025 Very soft dark brown ORGANIC CLAY, very
moist (OL/OH)
30| 7000Y.
2 | s8 2 133305 Soft dark brown silty CLAY, trace sand, trace
organic, very moist (CL/CH)
6.0| 697.0
3 lss i 5 |190]05 Soft brown and dark brown silty CLAY, some
- sand, trace gravel, trace organic, very moist
(CL})
L
8.0] B95.0
- . Very tough brown silty CLAY, liftle sand, trace
9 X' 4188 | 10 eraTs gravel, moist (CL)
10— =
/f 105| se25-Y
—i
/]
] g 5| s8 | 11 | 148|135
s
__//
;’}4 Toughtto very touigh gray szl:ti)f CLAY, some
—-/,,; 6 | 55 | 13 | 1551 20" sand, trace gravel, moist (CL)
15—
-1
17.0{ 686.0
|
M
] 7188 20 | 17430
20— Very tough gray silty CLAY, little sand, trace
9 grave!, moist (CL)
R
A
77
7] ; 8| ss | 18 |187|367
3.5%
25

DRILLRIG NO. 314

Division lines between deposits represent
approximate boundaries between soil types;
in-situ, the transition may be gradual.

Page Tof2




PROJECT Assisted Living Center, Lake County Campus, Libertyville, lllinois

TSC

cuient  Christopher B. Burke Engineering, Ltd., Rosemont, Hlinois
Boring 201 DATE STARTED 10-9-09 DATE COMPLETED 10-9-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 703.0 Y WHILE DRILLING 10.5°
END OF BORING 673.0 Y AT END OF BORING Dry
o ¥ 24 HOURS 3.0’
nE
g 8 SAMPLE ¥
o) N |wC | Qu [/DRY|DEPTH|ELEV. SOIL DESCRIPTIONS
- o INQ. | TYPE
25
%
_‘_/
Very tough gray sitty CLAY, litte sand, trace
] gravel, moist (CL)
]
.
%% 9 | 85 | 21 |182]3.75"
11
30
End of Boring at 30.0'
* Approximate unconfined compressive
| strength based on measurements with a
calibrated pocket penetrometer,
Es ] .
4 SPT Hammer = Mobile Automatic
H ]
Z
. 35—
A
g _
m ——
z
)
3
s —
m
¢
% —
f
tn 40—
foed
o
45—
a ]
&
e
fa— —
Q
-
g ]
2
-
7 .
[C}
S
B
& 50 Division fines betwaen deposifs represent
B ORLLRGNO. 314 e oo ey o e Page 20f2




DISTANCE BELOW SURFACE IN FEET

TEC T2BZ23A.GPJ 18C_ALLGDT 102009

PrOJECT Assisted Living Center, Lake County Campus, Libertyville, Hlinois
cLIENT  Christopher B. Burke Engineering, Ltd., Rosemont, lllinois E

BoriNg 202 DATE STARTED 10-9-09 DATE COMPLETED 10-9-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 705.5 V WHILE DRILLING Dry
END OF BORING 675.5 %/ ATEND OF BORING Dry
o ¥ 24 HOURS 4.0'
nE
f
% 8 SAMPLE Y
a3 N IwC | Qu [fDRYDEPTH|ELEV. SOIl. DESCRIPTIONS
0 1 ad |[NO. [ TYPE
05l 7050 FILL - Dark brown clayey TOPSOIL {OL)
N FiLl. - Brown and dark brown silty CLAY, litile
] 1| 88 4 | 169 125 112 sand, frace gravel, trace organic, moist
(CL)
3.0 7025
%
] v
2|88 6 |17.1] 182
// 2.0*
Sm:/: Tough brown silty CLAY, littie sand, trace
A4/ gravel, moist (CL)
g
/// 3088 ] 7 | 156189
A 1.5*
s
80] 6975
.
4l ss | 11 | 165! 575 Very tough b{own si]ty CLAY, little sand, trace
gravel, occasional silt seams, moist (CL)
10.5| 8950
5| ss | 18 | 170|557 Hard gray gray silty CLAY, little sand, trace
4.5+ gravel, moist (CL)
13.0| 6925
688 | 12 {13.5]| 20"
Tough to very tough brownish-gray sandy
CLAY, Httle gravel, moist (CL)
17.0] 6885
71851 11 [162[195
18 Tough to very tough gray silty CLAY, little sand,
trace gravel, moist (CL)
)
/
Y m 8 | 88 | 41 [ 170|158
25

Division fines between deposits represent

approximate boundaries between soll types;
DRILLRIGNO. 314 in-situ, the transition may be gradual. Page 10f2



PROJECT Assisted Living Center, Lake County Campus, Libertyvilie, lilinois ' @

cLienT  Christopher B. Burke Engineering, Ltd., Rosemont, Hlinois

Boring 202 DATE STARTED 10-9-09 DATE COMPLETED 10-9-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 705.5 YV WHILE DRILLING Dry
END OF BORING 675.5 %/ AT END OF BORING Dry
b V¥ 24 HOURS 40"
e
B
g 8 SAMPLE Y
] N |WC Qu DRY {DEPTH | ELEV. SOIL DESCRIPTIONS
W & INOL [ TYPE
25
1
ViV
Y
L1 Tough to very tough gray silty CLAY, little sand,
n L trace gravel, moist (CL)
/
-
5% 9| 85 | 15 ;175|215
] / 2.0%
30
End of Boring at 30.0"
* Approximate unconfined compressive
] strength based on measurements with a
calibrated pocket penetrometer.
b o . .
] SPT Hammer = Mobite Automatic
o —
=
L}
36—
6
A
L‘Ll e
&
m pa—
=
G
—
& _
m
[&1]
% —
Bt
o 40—
o3
o
45—
8 —
&
e
5 -
e
3, n
o]
(4
z —
63
e
&
(S 30 Ivision lines between deposits represent
[ approximate boundaries between soil types;
£  DRLLRIGNO, 314

Inwsity, the transition may be gradual.

Page 2o0f2




rroJecT Assisted Living Center, Lake County Campus, Libertyville, Hiinois m

cLienT  Christopher B. Burke Engineering, Ltd., Rosemont, lllinois

soriNg 203 DATE STARTED 10-8-09 DATE COMPLETED 10-8-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 706.5 YV WHILE DRILLING 17.0"
END OF BORING 676.5 Y/ AT END OF BORING 14.0"
o ¥ 24 HOURS 5.0'
BE
9 O SAMPLE y
i ® N |WC Qu DRY {DEPTH | ELEV. SOl DESCRIPTIONS
v e NG [ TYPE
a3l 7082 Dark brown clayey TOPSOIL (OL}
11881 11 1115 Firm brown silty SAND, little gravel, moist (SM)
3.0{ 7035
f| 2 | ss | 9 |158l1s
Tough to very tough brown very silty CLAY,
¥ some sand, trace gravel, moist (CL)
3| ss | 15 |162]3.08
3,75
80| 6985
£
k& e N T Tough to very tough gray silty CLAY, some
= T sand, trace gravel, moist {CL}
L]
i 10—
10.5| 696.0
o
z
0 5 . 55 | 12 | 143|347
= 4.0
o
|
7]
m
3 -_ Vv
Z I 6§ 55 | 13 | 135| 3.75"
E.
w15~
=
= %
. \ %4
Very tough gray silty CLAY, little to some sand
N and gravel, occasional sand seams, moist (CL.)
o 71 8s | 17 | 145|248
3.0%
20—
3 ]
b
e
= ]
[m3
@
g .
]
[
:
g ¢ 8| 55 | 29 |187]328
)
& 25 Division lines between deposits represent
approximate boundaries between soil fypes;
5 DRILL RIG NO. 314 inrizitu, the transition may be gradual, Page 1 o0f2
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{1;
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i
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iH
e
v
=
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|
L]
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v
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[

50

T3C T2823A.GPJ TSC_ALL.GDY 102008

ProJECT Assisted Living Center, Lake County Campus, Libertyville, Minois E

cLiENT  Christopher B. Burke Engineering, Lid., Rosemont, lilinois

Boring 203 DATE STARTED 10-8-09 DATE COMPLETED 10-8-09  Jos~ L-72,823A
ELEVATIONS WATER LEVEL. OBSERVATIONS
GROUND SURFACE 706.5 ¥/ WHILE DRILLING 17.0°7
END OF BORING 676.5 %/ AT END OF BORING 14.0'
o ¥ 24 HOURS 6.0’
EE
2 8| SAMPLE Y
25 N |we | Qu {TDRYDEPTH|ELEV. SOIL DESCRIPTIONS
< g INC. | TYPE
]
9 . .
] Very tough gray siity CLAY, little to some sand
and gravel, occasional sand seams, moist (CL)
Y%
A
| ¢ | ss | 22 | 169|347
3.0

End of Boring at 30.0'
* Approximate unconfined compressive

strength based on measurements with a
calibrated pocket penetrometer.

SPT Hammer = Mobile Automatic

DRILL RIG NO. 314

Division lines between deposits represent

approximate beundaries between soll types;
in-situ, the transition may be gradual.

Page 20f2




DISTANCE BELOW SURFACE IN FEET

TSC T2823A.GPJ TSC_ALL.GHY 1021 09

PROJECT Assisted Living Center, Lake County Campus, Libertyvilie, lllinois

cLient  Christopher B. Burke Engineering, Ltd., Rosemont, Elinois

TSC

Borwg 204 DATE STARTED 10-8-09 DATE COMPLETED 10-8-09 JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 707.0 WV WHILE DRILLING 17.0°'
END OF BORING 677.0 %/ AT END OF BORING 8.0'
> ¥ 24 HOURS 7.0
EE
=
g 8| sAMPLE y
o N |wc | Qu [fDRY|DEPTH|ELEV. SCIL DESCRIPTIONS
0 o2 [NOTTYPE
o5l 7065 Dark brown clayey TOPSOIL (OL)
1| ss s | 130 Loose brown silty SAND, some gravel, moist
(SM)
300 7040
5 | ss g | 155! 175 Tough brown very silty CLAY, some sand, trace
1.5¢ gravel, moist to very moist (CL)
55| 7015
3188 ¢ 12 | 11.2]268
3.0" v
V
. Very tough gray very silty CLAY, some sand,
4188 |12 | 1330 frace gravel, moist (CL-ML)
5|85 | 14 [ 111308
3.0
13.0| 694.0
6 | 85 | 20 152|258
Very tough gray silty CLAY, little sand, trace
gravel, moist (CL)
170! 690.0—¥
Firm gray SAND and GRAVEL, wet (SP/GP)
/'/ 7 | ss | o1 19.0| 688.0
20—/,// — | B 14.7] 1.5 )
% Tough gray silty CLAY, some sand, frace
. gravel, moist (CL)
/
L]
22.0] 6850
_ Very tough gray silty CLAY, little sand, trace
gravel, moist (CL})
7 8| ss | 25 [170] 268
2.25*

25

PDRILLRIG NO. 314

Divisicn lines between deposits represent
approximate boundaries between soil types;

in-sity, the fransition may be gradual.

Page 10f2




DISTANCE BELOW SURFACE IN FEET

TSC T2B23AGPJ TSC ALL.GDY 102009

ProJECT Assisted Living Center, Lake County Campus, Libertyville, llinois @

cLient  Christopher B. Burke Engineering, Ltd., Rosemont, Hllinois

BORING 204 DATE STARTED 10-8-09 DATE COMPLETED 10-8-09 Jop  L-72,823A
EL EVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 707.0 V¥V WHILE DRILLING 17.0°
END OF BORING 677.0 /AT END OF BORING 8.0'
o ¥ 24 HOURS 7.0'
e
2 81 SAMPLE y
=h N |WC | Qu |'DRY|DEPTH|ELEV. SO DESCRIPTIONS
1 ENCL ETYPE
25
_
¢
] ¢ Very tough gray silty CLAY, little sand, trace
gravel, moist {CL)
]
7 9| ss | 21 | 180|275
30 £
End of Boring at 30.0'
* Approximate unconfined compressive
_ strength based on measurements with a
calibrated pocket penetrometer.
SPT Hammer = Mobile Automatic
35—
40—
45 —
50

DRILL RIG NO. 314

ivision lines between deposils represent
approximate boundaries between scil types;
in-gity, the transiticn may be gradual.

Page 2 0f2




TSC T2B23AGPJ TSC_ALL.GDT 102008

DISTANCE BELCW SURFACE IN FEET

proJECT Assisted Living Center, Lake County Campus, Libertyville, Hlinois @

clLienT  Christopher B. Burke Engineering, Lid., Rosemont, Hfinois
BorING 205 DATESTARTED  10-12-09 DATE COMPLETED  10-12-09  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 703.5 V WHLE DRILLING 10.5"
END OF BORING 673.5 N/ AT END OF BORING 50°
o Y 24 HOURS 3.0
EE

% 5| SAMPLE y

g N jwc | au |TDRY|DEPTH| BLEV. SOIL DESCRIPTIONS

- o [NO | TYPE

1 88 10 | 1494 2.25*

58 14 | 2751 15"

AN
S

— -

N

3 88 17 | 18.8 | 3.5*

4 | 88 17 | 22.0| 2.36
225"

5| 88 17 | 1471374

326+
A
6188 ! M
8 142 2.0*
A1
1
L1
Vs
g
%
A
e 7| 88 | 22 | 156 428
20—
]
WY
8185 | 25 | 16.0] 45
25

120

95

FiL.L - Dark brown clayey TOPSOIL (OL)
10] 7025

FiLL - Brown silty CLAY, little sand and gravel,
trace organic, moist (CL)

3.0 7005 \ 4

FILL - Dark brown silty CLAY, little sand, trace

7 gravel, trace wood, very moist (CL)
55| 698.0
Very tough brown silty CLAY, little sand, trace
gravel, moist (CL)
80| 6955
V Very tough gray silty CLAY, little to some sand
and gravel, moist (CL)
13.0| 69056
Firm brown SAND and GRAVEL, wet (SP/GP)
14.0| 689.5
Tough to very fough gray silty CLAY, some
sand, trace grave!, moist {CL)
17.0| 636.5

Hard to very tough gray silty CLAY, little sand,
trace gravel, moist {CL)

DRILL RIGNO, 314

Division lines between deposifs represent

approximate boundaries between soil types;
in-siu, the transition may be gradual. Page 1o0f2




DISTANCE BELOW SURFACE IN FEET

T8O 728234069} TSC ALLGDT 102009

PROJECT Assisted Living Center, Lake County Campus, Libertyville, lllincis

TSC

¢tiENT  Christopher B. Burke Engineering, Ltd., Rosemont, lllinois
goring 205 DATESTARTED  10-12-09 DATE COMPLETED  10-12-09  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 703.5 V¥ WHILE DRILLING 10.5°'
END OF BORING 673.5 Y/ ATEND OF BORING 50"
b ¥ 24 HOURS 3.0'
aE
=
2 9| SAMPLE ¥ .
g N |wC ! Qu [VDRY|DEPTH ELEV. SOIL DESCRIPTIONS
W1 2 |[NQUTTYPE
25
1]
1
] //f Hard to very tough gray silty CLAY, littie sand,
trace gravel, moist (CL)
1
]
"/4 o i ss | 22 | 19728
oy Ty
30 4
£nd of Boring at 30.¢'
* Approximate uncenfined compressive
i strength based on measurements with a
calibrated pocket penetromeater.
SPT Hammer = Mobile Automatic
35—
40—
45—
50 Division fines between deposits represent

approximate boundaries between soil types;

DRILLRIG NO. 314 T in-situ, the fransition may be gradual.

Page 20f2




DISTANCE BELOW SURFACE IN FEET

TSC 72823A.GP3 TSC_ALL.GOT 102008

ProJECT Assisted Living Center, Lake County Campus, Libertyvilie, Hlinois . m

cLieNt  Christopher B. Burke Engineering, Ltd., Rosemont, Hllinois

BoriNg 206 DATE STARTED  10=12-09 DATE COMPLETED  10+12.09  JoB  L.72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 705.0 YV WHILE DRILLING 17.0'
END OF BORING 675.0 §/ AT END OF BORING 22.0°
- ¥ 24 HOURS 6.0’
.
% 8 SAMPLE ¥
e N | WC Qu DRY [DEPTH | ELEV. SOM. DESCRIPTIONS
3 g |NO. | TYPE
e o3l 7os7 I Dark brown davey TOPSOIL (0L
1
. Very tough brown silty CLAY, some sand, {race
N 1 88 11 1136325 gravel, moist {CL)
Y
3.0{ 7020
- 5t ss | 1o | 184] 129 Tough brown sandy CLAY, trace gravel, very
1.25* meist (CL.)
5__.....
55 6995
A \4
1 ¢ 3! ss | 13 {15335 Very tough brown silty CLAY, little sand, trace
] e gravel, moist (CL)
8.0 897.0
11
- “ Tough to very fough gray silty CLAY, trace sand
Xl 488 2820 and gravel, moist (CL)
10—
] 10.5| 694.5
__//
e 5| 88 | 11 [ 186825
Very tough gray siity CLAY, little sand and
~ /XI s | ss | 14 | 159! 305 gravel, occasional sand seams, moist (CL)
L
151177
L
L
mw%w 17.0| 688.0 vV
%
Mgge
/
71 88 | 10 247|096 Stiff fo tough gray silty CLAY, trace sand and
00— 1.0 gravel, occasional sand seams, very moist (CL.)
L)
//
-]
22.0f 683.0 ¥
¥ Very tough to tough gray silty CLAY, trace to
] little sand and gravel, moist (CL)
LA
N // 8 | ss | 7 | 187| 20"
A
25 Divistor lines between deposits represent

DRILL RIG NO, 314

approximate boundaries between scil types;
in-sity, the transition may be gradual.

Page Tof2




PROJECT Assisted Living Center, Lake County Campus, Libertyville, linois
cLieNT  Christopher B. Burke Engineering, Ltd., Rosemont, Hlinois @

Boring 206 DATE STARTED  10-12-09 DATE COMPLETED  10+12+09  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 705.0 YV WHILE DRILLING 17.0'
END OF BORING 675.0 ¥ ATEND OF BORING 220"
> ¥ 24 HOURS 6.0'
o
E...|
% 8 SAMPLE ¥
& @ N | WC Qu DRY [DEFTH | ELEV. SOIL DESCRIPTIONS
o5 4 e [NOUTYPE
s
Y
V] Very tough to tough gray silly CLAY, trace to
little sand and gravel, moist (CL}
%
—
//
g
V] g | ss | 19 [ 184 149
1.5
30
End of Boring at 30.0'
* Approximate unconfined compressive
o strength based on measurements with a
calibrated pocket penetrometer.
& a . .
o SPT Hammer = Mohile Automatic
o -
=
I}
. 35—
&
Eg i
m ]
=
&
ol
= ]
m
|
% a—
B
1 40—
[ e
(=
45—
3 -
&
2
;5 —
a
ad
7 ]
@
-
2 e
2
g
Iy 50 Division lines between deposits represent
3 DRILRGNO 314 e o oo maont T Page 2 0f 2




PrROJECT Assisted Living Center, Lake County Campus, Libertyville, lllinois m

cLiENT  Christopher B. Burke Engineering, Ltd., Rosemont, Hlinois

Boring 208 DATE STARTED 10-9-09 DATE COMPLETED 10-9-09 JOB  L-72.823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 702.0 V¥V WHILE DRILLING 8.0’
END OF BORING 672.0 Y/ AT END OF BORING 5.0
. ¥ 24 HOURS 5.0'
e
%8 SAMPLE ¥
2| N |WC | Qu |TDRY|DEPTH|ELEV. SOIL DESCRIPTIONS
3 o2 [NOL | TYPE :
0 0.2y 7ot FiLL - Dark brown clavey TOPSOIL (OL) e
| XI 1188 | 7 {193]25 14
FILL - Brown and dark brown silty CLAY, trace
] to title sand and gravel, trace organic,
moist (CL)
N w 21 8ss | 4 |244]25 101
5 PG \ i
55 6965
L] sl ss | 12 | 1731 3o Very tough brown and gray sifty CLAY, little
YA sand, trace gravel, moist (CL)
s w
4 80| soa0 Y
% g
e - 4l ss ! 13 |21al 260 Very tough gray silty CLAY, trace sand and
z 9 T laor gravel, moist (CL)
@ 10—
3 4 105| 6915
-
[g %
0 5185 | 11 [189]149
- ~¥ i) 1.5
Q
|
i -
)
5 -
% XI 6| 88 | 13 | 194i20°
o 15—
-t
0
L Tough gray silty CLAY, {ittle sand, trace gravel,
moist to very moist (CL)
1]
7 // 7| ss | 10 | 207|180
1.5
20— —
§ ]
S ]
E . g
aQ
a*l |
Q
@
o i
g 81 88 | 13 | 213t
8 ]
N 25 Dvision lines between deposits represent
P DRLLRIGNO. 314 o e eaiton ey b graduat. T Page 10f2



PROJECT Assisted Living Center, Lake County Campus, Libertyville, lilinois

cuent  Christopher B, Burke Engineering, Ltd., Rosemont, lllincis

TSC

BorRiNG 212 DATE STARTED  10-12-09 DATE COMPLETED  10-12-09  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 703.0 YV WHILE DRILLING 8.0'
END OF BORING 693.0 VW AT END OF BORING 8.0'
o V¥ 24 HOURS 50'
EE
2 8| SAMPLE y
& m N |WC | Qu ('DRY|DEPTH| ELEV. SCIL DESCRIPTIONS
- o |NO, | TYPE ‘
0 03l 7027 FILL - Black clavey TOPSOIL (00
7 FILL - Brown little dark brown silty CLAY, little
1| ss 7 | 2081275 102 sand, trace gravel, trace organic, moist
7] (CL)
3.0{ 7000
= 2| ss 4 1244l os 100 FILL - Dark brown silty CITAY, littlez sand, trace
gravel, trace organic, very moist (CL)
5— v -
55 6975
" Very tough brown silty CLAY, little sand, trace
7 m 3188 | 10 1470135 gravel, moist (CL)
55 20| 6950V
2 ) i i
@ _ Very tough gray silty CLAY, litile sand, trace
o g 4158 | 15 [ 192} 35 gravel, moist (CL)
17
o1
% End of Boring at 10.0'
- ]
& * Approximate unconfined compressive
P p /
R — strength based on measurements with a
% calibrated pocket penetrometer.
g ]
. SPT Hammer = Mobile Automatic
% e
B 15—
o
o
20—
3 ]
8
e .
G
%, |
ol
a
2 -
g
&
N 25 Divisior: fines befween deposils represent
B ORLLRGNO. 314 et oy e,




ProJECT Assisted Living Center, Lake County Campus, Libertyville, Minois m

cLient  Christopher B, Burke Engineering, Ltd., Rosemont, llinois

BorRING 213 DATE STARTED  10-12-09 DATECOMPLETED  10+12-09  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE 706.5 YV WHILE DRILLING 55"
END OF BORING 696.5 %/ ATEND OF BORING 4.0°'
V¥ 24 HOURS 3.0
SAMPLE y
N |WC | Qu |TDRY|DEPTH|ELEV. SOIL DESCRIPTIONS
NO.{ TYPE
Biack clayey TOPSOIL (OL)
0.8] 7087
1188 [ 1) 188y ~<02% Very soft ORGANIC CLAY, very moist (OH)
30| 7085-Y
. Tough brown silty CLAY, little sand, trace
2188 8 1304115 organic, very moist (CL/CH}
55| 7010 ¥
3 | ss i | 240! 075 Stiff brown sity CLAY, some sand, trace grave,
‘ ’ very moist (CL)
80| 8985
Ea
[ Vary tough brown sandy CLAY, trace gravel,
. 4 | 88 ¢ 10 |132] 275" moist (CL)
o 10
% | End of Boring at 10.0'
B * Approximate unconfined compressive
w —_ strength based on measurements with a
'g calibrated pocket penstrometer.
& ]
m
jd]
% En—
§ 15
=
=
20—
3
: -
2
E —
@
2 _
O
2
2 _
4]
g
§ 25 Divislon fines between deposils represent
2 DRLLRGNO. 314 Bl he raeiion sy be aradual T
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PROJECT Assisted Living Center, Lake County Campus, Libertyviile, lllinois @

cLENT  Christopher B, Burke Engineering, Ltd., Rosemont, llinois

soring 214 DATESTARTED  10-12-09 DATE COMPLETED  10-12-09  JoB  L-72,823A
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFAGE 706.5 V WHILE DRILLING 55"
END OF BORING 696.5 §/ AT END OF BORING 7.0°
o ¥ 24 HOURS 4,.0'
52
2 9| SAMPLE y
g N |WC | cu |'DRY|{DEPTH]|ELEV. SOIL DESCRIPTIONS
o 0 |NOQTTYPE
03| 7062 Dark brown clavey TOPSOIL {OL)
ss | 2 |s75
Very soft gray MARL, very moist (OL/OH)
A 4
88 | 2 | 489
551 7010V
58 | 8 165 175 \v
Tough to very tough brown silty CLAY, little
— sand, trace gravel, moist (CL)
/
3 // 4| ss | 6 | 1598 275
%9

End of Boring at 10.0"

* Approximate unconfined compressive
strength based on measurements with a
calibrated pocket penetrometer.

DRILLRIG NO. 314

ivision lines between deposits represent
approximate boundaries between soil types;
in-sit, the transition may be gradual.




SOIL CLASSIFICATION CHART

MAJOR DIVISIONS

SYMBOLS

GRAPH | LETTER

TYPICAL
DESCRIPTIONS

WELL-GRADED GRAVELS, GRAVEL -

CLEAN
SAND MIXTURES, LITTLE OR NO
GRAVEL GRAVELS GW FINES
AND
RAVELLY
G SOILS POORLY-GRADED GRAVELS,
(LITTLE OR NO FINES) GP GRAVEL - SAND MIXTURES, LITTLE
OR NO FINES
COARSE
GRAINED GRAVELS WITH GM SILTY GRAVELS, GRAVEL - SAND -
SOILS MORE THAN 50% FINES SILT MIXTURES
OF COARSE
FRACTION
RETAINED ON NO.
4 SIEVE (APPRECIABLE GC CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) CLAY MIXTURES
WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS SwW '
MORE THAN 50% SAND SANDS, LITTLE OR NO FINES
OF MATERIAL IS AND
LARGER THAN
NO. 200 SIEVE SS.%I\:I?g POORLY-GRADED SANDS,
SIZE (LITTLE OR NO FINES) SP GRAVELLY SAND, LITTLE OR NO
FINES
SANDS WITH SM SILTY SANDS, SAND - SILT
MORE THAN 50% FINES MIXTURES
OF COARSE
FRACTION
PASSING ON NO.
4 SIEVE (APPRECIABLE SC CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
SILTS INORGANIC CLAYS OF LOW TO
FINE AND LIQUID LIMIT CL MEDIUM PLASTICITY, GRAVELLY
LESS THAN 50 CLAYS, SANDY CLAYS, SILTY CLAYS,
GRAINED CLAYS LEAN CLAYS
SOILS (L
- — 1 oL ORGANIC SILTS AND ORGANIC
il SILTY CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SILTS, MICACEOUS OR
OF MATERIAL IS MH DIATOMACEOUS FINE SAND OR
SMALLER THAN SILTY SOILS
NO. 200 SIEVE
SIZE SILTS 7,
AND LIQUID LIMIT / CH INORGANIC CLAYS OF HIGH
CLAYS GREATER THAN 50 / PLASTICITY
uuuuuuuu/k{
OH ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS
P ooooooo
/NN PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS PT HIGH ORGANIC CONTENTS

NEVZEN\EVZEN\R VY

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS




GEl

)

Consultants

COARSE-GRAINED SOILS

VISUAL-MANUAL DESCRIPTIONS GROUP SYMBOL

.....I‘"II. .
kil

YELLOW

OUVE

LIGHT
BROWN

BROWN

REDDISH
BROWN

TYPICAL SOIL COLORS

RED

GRAY

BLACK

oW —— -

GP —
Fines = ML or MH—— GW-GM ~

WIDELY GRADED

<5% Fines 4 NARROWLY GRADED
WIDELY GRADED Y
NARROWLY GRADED ?

>15% Fines <

WIDELY GRADED

GRAVEL

% Gravel >
% Sand

~10% Fines Fines = CLor CH——= GW-GC -

Fines = ML or MH ——= GP-GM <:
Fines =CLorcH——= GP-GC g

Fines = ML or MH GM \
GC ———
W ——+
SP —

SW-SM p——
Fines =CLorCH——== SW-SC p——

Fines = CL or CH

SOILS WITH
<50% FINES

<5% Fine54 NARROWLY GRADED
WIDELY GRADED t
NARROWLY GRADED Y

>15% Fines <

Fines = ML or MH
SAND

% Sand >
% Gravel

~10% Fines

Fines = ML or MH ——= SP-SM i:
Fines = CLorCH——— SP-SC =

Fines = ML or MH

M~
SC ~——

Fines =CL or CH

GROUP NAME

<15% Sand —=— WIDELY GRADED GRAVEL
>15% Sand —=— WIDELY GRADED GRAVEL WITH SAND

<15% Sand ——=— NARROWLY GRADED GRAVEL
>16% Sand ——=— NARROWLY GRADED GRAVEL WITH SAND

<16% Sand —— WIDELY GRADED GRAVEL WITH SKLT

215% Sand —= WIDELY GRADED GRAVEL WAITH SILT AND SAND
<15% Sand —=— WIDELY GRADED GRAVEL WITH CLAY

>15% Sand —= WIDELY GRADED GRAVEL WITH CLAY AND SAND

<15% Sand —= NARROWLY GRADED GRAVEL WITH SILT

>15% Sand —=— NARROWALY GRADED GRAVEL WITH SILT AND SAND
<15% Sand —= NARROWLY GRADED GRAVEL WITH CLAY

>15% Sand —=— NARROWLY GRADED GRAVEL WITH CLAY AND SAND

<15% Sand —= SILTY GRAVEL

>15% Sand ——= SWLTY GRAVEL WITH SAND
<18% Sand —=— CLAYEY GRAVEL

>15% Sand —=— CLAYEY GRAVEL WITH SAND

<15% Gravel—> WIDELY GRADED SAND
>15% Gravel—=— WIDELY GRADED SAND WITH GRAVEL

<15% Gravel—"— NARROWLY GRADED SAND
>15% Gravel—— NARROWLY GRADED SAND WITH GRAVEL

<15% Gravel—— WIDELY GRADED SAND WITH SLT

>15% Gravel—— WIDELY GRADED SAND WITH SILT AND GRAVEL
<15% Gravel—— WIDELY GRADED SAND WITH CLAY

>15% Gravel—=— WIDELY GRADED SAND WITH CLAY AND GRAVEL

<15% Gravel—" NARROWLY GRADED SAND WITH SILT

>15% Cravel—=— NARROWLY GRADED SAND WITH SILT AND GRAVEL
<15% Gravel—™— NARROWLY GRADED SAND WITH CLAY

>15% Gravel—=— NARROWLY GRADED SAND WITH CLAY AND GRAVEL

<15% Gravel—= SILTY SAND

>15% Gravel—=== SILTY SAND WITH GRAVEL
<15% Grave|—= CLAYEY SAND

>15% Gravel—=— CLAYEY SAND WITH GRAVEL

U.S. STANDARD SIEVE OPENING IN INCHES
12

3
|

U.S. STANDARD SIEVE NUMBERS HYDROMETER

% 10 40

GRAVEL SAND

COBBLES i_

COARSE

4
| | | |
]
[coarsE

| FINE

SE] _ MEDIUM

I FINE

L pa3 8 1 3 8 3
T ™

100 50

I PR LN 0 T ST T 1
T T

10 5

IR 0 Y T i
y T

1 0.6
GRAIN SIZE MILIMETERS

c S S

ROUNDED

SUBROUNDED SUBANGULAR ANGULAR

. GROUP NAME and (SYMBOL)

. Structure , if any. (stratified layer thicknesses, lenses,
varves, gradatbnal changes)

. Describe sand, gravel and fines

components, with
percentages, in order of predominance. Include max

g:: el size. For test p:trs.dgive percent cobbles and
iders,

by volume, and include max size.

. Color

5. Sheen, odor, raots, ash, brick, cementation, reaction
with HCL, etc.

. "Fill,” local name or geologic name, if known
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FINE-GRAINED SOILS

VISUAL-MANUAL DESCRIPTIONS

CL

ML

SOILS WITH
>50% FINES

CH

MH

OL/OH

A U A RS T A

<30% plus No. 200 i:

>30% plus No. 200 <

<30% plua No. 200 <:

>30% plua No. 200 <

<30% plus No. 200 ~——e-

230% plus No. 200 <:

<30% plus No. 200 Y <15% plua No. 200

>30% plua No. 200 <

<30% plus No. 200 ?

<15% plus No. 200

15-25% plus No. 200 i:

% Sand >% of Gravel ?
% Sand <% of Gravel <:

% Sand >% Graval ——————
% Sand <% Gravel ——

<15 % Gravel ————————=
>15% Graval
<15 % Sand
>15% Sand

—_—
—_— -

—_——

<15% plus No. 200

15-25% plus No. 200 ?

% Sand >% of Gravel i:
% Sand <% of Gravel ?

% Sand >% Graval —————»
% Sand <% Graval ——————*

<15 % Grave] ——————————#=
>15% Gravel
<15 % Sand
>15% Sand

——

——

—_——

<15% plus No. 200

15-25% plus No. 200 Y

% Sand >% of Gravel <:
% Sand <% of Gravel i:

% Sand >% Graval ———=
% Sand <% Graval ————

<15 % Gravel ——————————

>15% Gravel
<15 % Sand
>15% Sand

—_—

—_— -

S ——

15-25% plus No. 200 ?

% Sand >% of Gravel <:
% Sand <% of Graval i:

<15% plua No. 200

% Sand >% CGraval ——————»
% Sand <% Gravel

_—_—

<15 % Gravel — =
>15% Gravel
<15 % Sand
>15% Sand

——ei

—_— — — =

—_———-

15-25% plus No. 200 ?

% Sand >% of Gravel
>30% plus No. 200 < <
% Sand <% of Gravel

% Sand >% Graval —————
% Sand <% Grave!

—_——

<15 % Gravel —————————— =
>15% Gravel
<15 % Sand
>15% Sand

LEAN CLAY
LEAN CLAY WITH SAND
LEAN CLAY WITH GRAVEL

SANDY LEAN CLAY

SANDY LEAN CLAY WITH GRAVEL
GRAVELLY LEAN CLAY
GRAVELLY LEAN CLAY WITH SANO

SLT
SILT WiTH SANO
SILT WITH GRAVEL

SANDY SILT

SANDY SILT WITH GRAVEL
GRAVELLY ST
GRAVELLY SILT WITH SAND

FAT CLAY
FAT CLAY WITH SAND
FAT CLAY WITH GRAVEL

SANDY FAT CLAY

SANDY FAT CLAY WITH GRAVEL
GRAVELLY FAT CLAY

GRAVELLY FAT CLAY WITH SANO

ELASTIC SILT
ELASTIC SILT WITH SAND
ELASTIC SILT WITH GRAVEL

SANDY ELASTIC SAT

SANDY ELASTIC CLAY WITH GRAVEL
GRAVELLY ELASTIC SULT
GRAVELLY ELASTIC SILT WITH SAND

ORGANIC SOIL
ORGANIC SOIL WITH SAND
ORGANIC SOIL WITH GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL WITH GRAVEL
GRAVELLY ORGANIC SOIL
GRAVELLY ORGANIC SOIL WITH SAND

ID OF INORGANIC FINE SOILS FROM MANUAL TESTS

CRITERIA FOR DESCRIBING PLASTICITY

Criteria

A 1/8-in. (3 -mm) thread cannot be
rolled at any water content

Symbol [ Name Dry Strength Dilatancy Toughness® Description
. Low or thread cannot Nonplastic
ML Silt None to low Slow to rapld be formed ML
Lean . ) LO\.N'
CL Clay Medium to high | None to slow Medium Plasticity
ML, MH
MH Elg_slilc Low to medium | None to slow Low to medium
i Medlum
Fat . . Plastici
CH Clay High to very high High MH, gtLy
1. GROUP NAME and (SYMBOL) PEAT Hiioh
ig
2. Describe flnes, sand, and gravel components,  Peat refers to a sample composed Plasticity
In order of predominance. Include plasticity of primarily of vegetable matter In CH

fines. Include percentages of sand and gravel.

3. Color

4, Sheen, odor, roots, ash, brick, cementation,

torvane and penetrometer results, etc.

5. "FIlI," local name or geologic name, if known

varying stages of decomposition.

The description should begin:

PEAT ‘F‘T) and need not Include
ercentages of sand, gravel or
nes.

The thread can barely be rolled and the
lump cannot be formed when drier than
the plastic limit *

The thread Is easy to roll and not much
time is required to reach the plastic limit.
The thread cannot be reroiled after
reaching the plastic limit. The lump
crumbles when drier than the plastic limit

It takes conslderable time rolling and
kneading to reach the plastic limit. The
thread can be rerolled several times after
reaching the plastic limlt. The lump can
be formed without crumbling when drier
than the plastic limit

* Toughness refers to the strength of the thread near
plastic limit. The lump refers to a lump of soil drier
than the plastic, similar to dry strength.



GENERAL NOTES
Drilling and Sampling Symbols:

SS:  Split-Spoon, 1 3/8-inch ID, 2-inch OD OS:  Osterburg Sampler
Unless otherwise noted HSA: Hollow Stem Auger

ST:  Shelby Tube WS:  Wash Sample

PA: Power Auger FT:  Fish Tail

DB: Diamond Bit RB: RockBit

AS: Auger Sample BS:  Bulk Sample

JS:  Jar Sample PMT: Pressuremeter Test

VS: Vane Shear GS:  Giddings Sampler

WOH: Weight of Hammer

Standard Penetration Test (STP) Value: Blows per foot of a 140-pound hammer falling 30 inches on a 2-inch
OD split-spoon sampler, except where otherwise noted.

Water Level Measurement Symbols:

WL: Water Level WCI: Wet Cave-in

WS: While Sampling DCI: Dry Cave-in

WD: While Drilling BCIL:  Before Casing Installation
AB: After Boring BCR: Before Casing Removal

ACR: After Casing Removal

Water levels indicated on the boring logs are the levels measured in the boring at the time indicated. In permeable
soils, the indicated elevations can be considered a reliable groundwater level. In impervious soils, the accurate
determination of groundwater elevations may not be possible, even after several days of observations. In these
cases, groundwater monitoring wells may need to be constructed and monitored for an extended period of time to
determine the actual groundwater level.

Gradation Description and Terminology:

Coarse-grained or granular soils are defined as having more than 50% of their dry weight retained on the No. 200
sieve. Coarse grained soils include boulders, cobbles, gravel, and/or sand. Fine-grained soils are defined as having
less than 50% of their dry weight retained on the No. 200 sieve. Fine grained soils include clay or clayey silt
(cohesive), and silt (non-cohesive). In addition to gradation, granular soils are further defined based on their relative
in-place density. Fine-grained soils are further defined based of their strength or consistency and plasticity.
Additional information is provided below.

Major Component of ; Other Components Present =
Sample Size Range in Sample Dry Weight, %
Boulders Over 8 inches (200 mm) Trace 1to5
8 inches to 3 inches
Cobbles (200 mm to 75 mm) Trace to Some S5to12
Gravel 3 inches to No. 4 sieve Some 12 to 34
Nos. 4 to 200 sieves
Sand (4.76 mm to 0.074 mm) — SHBEY
Silt Passing No. 200 sieve
(0.074 mm to 0.005 mm)
Clay Smaller than 0.005 mm
Consistency of Cohesive Soils Relative Density of Granular Soils
Unconfined Compressive . ; .
Strength, Qu, tsf Consistency N, blows per foot Relative Density
<0.25 Very Soft 0to3 Very Loose
0.25 to 0.49 Soft 4t09 Loose
0.50 t0 0.99 Medium (firm) 10t0 29 Medium Dense
1.0 to 1.99 Stiff 30t0 49 Dense
2.00 to 3.99 Very Stiff 50 - 80 Very Dense
4.00 to 8.00 Hard >80 Extremely Dense
>8.00 Very Hard




FIELD AND LABORATORY PROCEDURES

Field Sampling Procedures

Auger Sampling (AS)

In this procedure, soil samples are collected from cuttings off the auger flights as they are removed from the ground.
Such samples provide a general indication of subsurface conditions; however, they do not provide undisturbed
samples, nor do they provide samples from discrete depths.

Split-Barrel Sampling (SS) — (ASTM Standard D-1586-99)

In the split-barrel sampling procedures, a 2-inch O.D. split-barrel sampler is driven into the soil a distance of

18 inches by means of a 140-pound hammer falling 30 inches. The value of the Standard Penetration Resistance is
obtained by counting the number of blows of the hammer over the final 12 inches of driving. The value provides a
qualitative indication of the in-place relative density of cohesionless soils. The indication is only qualitative,
however, since many factors can significantly affect the Standard Penetration Resistance Value, and direct
correlation of results obtained by drill crews using different rigs, frilling procedures, and hammer-rod-spoon
assemblies should not be made. A portion of the recovered sample is place in a sample jar and returned to the
laboratory for further analysis and testing.

Shelby Tube Sampling Procedure (ST) - (ASTM D-1587-94)

In the Shelby tube sampling procedure, a thin-walled steel seamless tube with a sharp cutting edge is pushed
hydraulically into the soil and a relatively undisturbed sample is obtained. This procedure is generally employed in
cohesive soils. The tubes are identified, sealed, and carefully handled in the field to avoid excessive disturbance and
are returned to the laboratory for extrusion and further analysis and testing.

Giddings Sampler (GS)

This type of sampling device consists of 5-foot sections of thin-wall tubing, which are capable of retrieving
continuous columns of soil in 5-foot maximum increments. Because of a continuous slot in the sampling tubes, the
sampler allows field determination of stratification boundaries and containerization of soil samples from any
sampling depth within the 5-foot interval.



FIELD AND LABORATORY PROCEDURES

Subsurface Exploration Field Procedures

Hand-Auger Drilling (HA)

In this procedure, a sampling device is driven into the soil by repeated blows of a sledge hammer or a drop hammer.
When the sampler is driven to the desired depth, the soil sample is retrieved. The hole is then advanced by manually
turning the hand auger until the next sampling depth increment is reached. The hand auger drilling between
sampling intervals also helps to clean and enlarge the borehole in preparation for obtaining the next sample.

Power Auger Drilling (PA)

In this type of drilling procedures, continuous flight augers are used to advance the boreholes. They are turned and
hydraulically advanced by a truck, trainer, or track-mounted unit as site accessibility dictates. In auger drilling,
casing and drilling mud are not required to maintain open boreholes.

Hollow-Stem Auger Drilling (HS)

In this drilling procedure, continuous flight augers (with open stems) are used to advance the boreholes. The open
stem allows the sampling tool to be used without removing the augers from the borehole. Hollow-stem augers thus
provide support to the sides of the borehole during the sampling operations.

Rotary Drilling (RD)

In employing rotary drilling methods, various cutting bits are used to advance the boreholes. In this process, surface
casing and/or drilling fluids are used to maintain open boreholes.

Diamond Core Drilling (DB)

Diamond core drilling is used to sample cemented formations. In this procedure, a double tube {or triple tube) core
barrel with a diamond bit cuts an annular space around a cylindrical prism of the material sampled. The sample is
retrieved by a catcher just above the bit. Samples recovered by this procedure are placed in study containers in
sequential order.



FIELD AND LABORATORY PROCEDURES

Laboratory Procedures

Water Content (Wc)

The water content of a soil is the ratio of the weight of water in a given soil mass to the weight of the dry soil.
Water content is generally expressed as a percentage.

Hand Penetrometer (Qp)

In the hand penetrometer gtest, the unconfined compressive strength of a soil is determined to a maximum value of
4.5 tons per square foot (tsf) or 7.0 tsf, depending on the testing device utilized, by measuring the resistance of the
soil sample to penetration by a small spring-calibrated cylinder. The hand penetrometer test has been carefully
correlated with unconfined compressive strength tests and thereby provides a useful and a relative simple testing
procedure in which soil strength can be quickly and easily estimated.

Unconfined Compression Tests (Qu)

In the unconfined compression strength test, an undisturbed prism of soil is loaded axially until failure or until 20%
strain has been reached, whichever comes first.

Dry Densi d

The dry density is a measure of the amount of solids in a unit volume of soil. Use of this value is often made when
measuring the degree of compaction of a soil.

Classification of Samples

In conjunction with the sample testing program, all soil samples are examined in our laboratory and visually
classified on the basis of their texture and plasticity in general accordance with the Unified Soil Classification
System. The soil descriptions on the boring logs are derived from this system, as well as the component gradation
terminology, consistency of cohesive soils, and relative density of granular soils, as described on a separate sheet
entitled General Notes. The estimated groups symbols, included in parentheses following the soil descriptions on
the boring logs, are in general conformance with the Unified Soil Classification System (USCS).



FIELD AND LABORATORY PROCEDURES

Standard Boring Log Procedures

In the process of obtaining and testing samples and preparing this report, standard procedures are followed regarding
field logs, laboratory data sheets, and samples.

Field logs are prepared during performance of the drilling and sampling operations and are intended to essentially
portray field occurrences, sampling locations, and procedures.

Samples obtained in the field are frequently subjected to additional testing an re-classification in the laboratory by
experienced Geotechnical Engineers; and therefore, differences between the field logs and the final logs may exist.
The engineer preparing the report reviews the field logs, laboratory test data, and classifications and then, using
judgement and experience in interpreting this data, may make further changes. It is common practice in the
geotechnical engineering profession not to include field logs and laboratory data sheets in engineering reports,
because they do not represent the engineer’s final opinions as to appropriate descriptions for conditions encountered
in the exploration and testing work. Results of laboratory tests are generally shown on the boring logs or are
described in the text of the report, as appropriate.

Samples taken in the field, some of which are later subjected to laboratory tests, are retained in our laboratory for
60 days and then discarded, unless special disposition is requested by our client. Samples retained over a long
period of time, even though in sealed jars, are subject to moisture loss, which changes the apparent strength of
cohesive soil, generally increasing the strength from what was originally encountered in the field. Since they are
then no longer representative of the moisture conditions initially encountered, observers of these samples need to
recognize this factor.
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D - Default (See Section 11.4.3)

n 50 years) spectral acceleration

n 50 years) spectral acceleration.

Acceleration)

Site Class

Type Value Description

Sg 0.104 MCER ground motion. (for 0.2 second period)
S, 0.058 MCER ground motion. (for 1.0s period)

Sus 0.167 Site-modified spectral acceleration value

Sw1 0.138 Site-modified spectral acceleration value

Sps 0.1 Numeric seismic design value at 0.2 second SA
Sp1 0.092 Numeric seismic design value at 1.0 second SA
Type Value Description

SDC B Seismic design category

Fa 1.6 Site amplification factor at 0.2 second

Fy 2.4 Site amplification factor at 1.0 second

PGA 0.052 MCEg peak ground acceleration

Fpca 1.6 Site amplification factor at PGA

PGAy 0.083 Site modified peak ground acceleration

T 12 Long-period transition period in seconds

SsRT 0.104 Probabilistic risk-targeted ground motion. (0.2 second)
SsUH 0.1 Factored uniform-hazard (2% probability of exceedance i
SsD 1.5 Factored deterministic acceleration value. (0.2 second)
S1RT 0.058 Probabilistic risk-targeted ground motion. (1.0 second)
S1UH 0.065 Factored uniform-hazard (2% probability of exceedance i
S1D 0.6 Factored deterministic acceleration value. (1.0 second)
PGAd 0.5 Factored deterministic acceleration value. (Peak Ground
Crs 0.952 Mapped value of the risk coefficient at short periods

Cr4 0.885 Mapped value of the risk coefficient at a period of 1 s

https://seismicmaps.org
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DISCLAIMER
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While the information presented on this website is believed to be correct, S 1
liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination
and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible
for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this website.
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