LEGEND
SHCWING
SYMBOL.S USED FOR VARIOUS MATERIALS ENGOUNTERED

LOAM - TOP SOIL MUGCK ST W J

PEAT KRR AFNL. [ ] CLAY WY
MARL V7777777 GRAVEL [°°c°®PC0]
TILL PRATSIRINTS SAND




PEAT PROFILE

VA 972100=975100
,,,,,, TSR . w4 <O 3R eC. 106V
Profile of Crown of Proposed /mproverment
Profile of Present Ground Line-25 Pt of &
Y
9
N
AU
+9
My N
N
% Q
Ll Ld AT . : Nl ny
X o °
N N
S VC. 500 3
~ N
o P —— o)
L TR50 o 3 TemRESa Sae s
Q 4,&" -l/ | R Q
o2 e
o
940 T 3!
C.-MIOSTPEA RR
930 . : TN
\ /
920 T
9/0
1900
Srornes—- Cant Peretrate
Oaturn
é’gg £l Nofte P/fof/'/e of Jound/ngb 2597 /Qf of &€
97/ / 2 3 4 ~Xis, @




CROSS SECTIONS
FTE A7 SEX /o6 |
 5TA S7HE0-973496 | sEEsnanes

. W — T T+ +++ s
i A IR S S G o . T ST R N :
* b I b g e e L
e SR S i Fiotw + ++ b+ F }
+++++ + ¥+++++ + 4 ++++++f +++++++
+ 4l - e L e e eI N T hm o
3+ + it et N i b it S —
B R P R e s 2 o Ao O I R
+ + * ++n ||.L..\\|‘. .‘........' 3! T W ¢ F 1 ¥ ....-.- " -.. P
i, A LG EARTASROSAERNER FUNKNASE WD PR UNIRKEUR
Toa g -r.ﬂJy.dl.olﬂ,.ﬂlr!l"#l"-«d(l'TQI-.‘l{!'u(olulb L] .T’.lb?n - ] - < A5 SN A O B
0"' ul..h.'.‘.‘.".vll' "‘U.".'l' '.l‘-a
n” -c.v.c.-..o-..-.n”-”-“-“-”...o...”'“-....
u- -v-.-.--\log.t.' - L -v.-v-v..-.-
L L) .ot.!tntannltlcnulnnll.co ------ «ay e ® v
{ b+ 4+ F + F Z e 3
+ + 4 ....................m!... W.Hudww} gy
. S SIS s P S HEBW U
: LR S L NN L ++++w+++
PR SR N PO R S LA LR TN
B i st S *l.ft.f - AR 5 +Ih'|w.uvw.|+x.rl+,:; 3T s S RNRIEE TS [ S B A A
++++++++++0++%-.TT.T+++.++
JECBE RRANE FIRENNBE. L INE 3 ANEE_E S RS SO L
s st t s Er et gyt 4+t 4 ¥

Stones - Cannot Fnefrare

. Z = $ ® § ‘Z:WW
H 1.1 :
YAAAS = (BOE = au HESE ORUENE R AT I M
BALE o sk B NE IS AR DN TSR DEPE SN DA ETNANE,
Pl F L felar Lop A R irr L vl tAp ol e bbbl LnY 4 ! + ’
Bl ! ! .cutv.v--..-oo-,r'-n00-'-v-ao.-- i --o
R e e o L PR R T b e T e
RER IS IR IS SR T IR SR R SRR A S e PSR i : S|
e DS A BEEE TN BUBE IR DEBEREDEDE BRIC IR RGRASE FS HERE S
ETE W P N N SR P A e
++++m+ +._.+++“.T 4l ++w++¢u++u+++++++ +++*
MR P R R S B 1t ROE sk ok B At Bt
tE st rE e et -1 Foi it +
+ + £ Trls ++++ +¥+T+++++++ s P B35 i
1 +++H.T*+++.r++ ++++L.”.+++++.r.+..r.T++._T+++ _
, +HH+W++.1++++,+H+++++wﬂ+++.++.m.T+HH+++++++
W + Iz H++Fg+4 C R R + A
| +HHHH++f+H+?+H+¢:T++Hﬂ+++++++++++#+++
“ A.-+.f.f+++++++_+H+++++++++*++4T++++++%+++

g
0
N

v s — Carinol Fenhelfrare | RE

RS
|




|
|
i
}
|

~ ! i m w {
M “ e e sl £id .4...H ...............o...ﬂ... T4+ + FFFAHF S O T e 0 N 5
“ { i L L S S e T +++++|—++
| 5% NI D PG DI G 1
500 R P R A SR TR BT TR 0 _ AU 1 A AP O R 0 | TS TSR RN N
leo o a o o ot o o osle o 9 o 8 € . i * slels s s a a8 & 8al, &
| o O e O IS ...-.+ ..Av-. | . o I R e L = S I .f++++-fnf
RONRNAURAR ARAR b dui W08 " | AR AR NI RSN £ 3 I T s e
T T e S B 1 e IR 0 1 1 O R ) S O ST P S
o s o TIPS DEPRPE SRR (PY i el SNBELIR, ARSI PN R S R (NS S ) L e 5 o LIS U A P 5 18 ISR 5 B, g el 5% S T
T R T R AT m 0 0 0 0 a0 e 2
AANEARRRERRRN LSy N AS ARRARAKRRR KA ITF N>R IE I8, Y
................ﬂ ......++++..... N ..,......... TSN TR GRYRINIA FEERE |\, |
TERORBENE UG b b el O [ W MM BRSNS W (o2 5 . +.ﬂ
IRt SR LIRS RIRSRESY o Shading L Bos B JRIPR PR R P O P O O PR Y (ST ST TN T | S
N RMBARR MOLAR W e 4 Y B ARAR AR SR 8 a8 B .
1k Vs i b B SRR £ XS ¢ O r4d-o4ddddqibdd At FIHF S
A .u,v.........”....++++c.... g . 1 B PR S S 55 ORGP 5 %Lﬁr;fwlw.n?%
'........-.p..o.o...-...L.Jr 4..T+M.... S w -o‘-.'.--..-.--'---u ---. ST
b WD WY (PPN | A N w O I O 0 O 1 RO TR (R SRR ,
W.....o.....w..- ++++w““ n ‘ .—...'..o..v... :—|+|+++f
MR BRI 1IN T 508 1%, 98 6 %5 O 000 m
V- ] i .-. i o ﬂm i -.on--on-o‘-.- ++++LT+
V ......;.. ++++. | -....o.ov.ﬂ.. + 44+ 4+ #H + n
£ 1R AR I OO oS a0 BT _ IPPNWE ST W W £ A58 X005 B
é 4 u_vV:v I OO 6 O ) 3 P T R R ) W ,, 0 O 0 B A G thizt;A
Vvv.......‘»d.,.qfnr.#]vl?‘f.. i W-'-.Q..- oo.+++++x—+
4% VUMD ETE XIS Y w R RS A B 3E I NOK K. MY
_, VVV.............+++++M.. m | D R R B a
e \ARRATR RN &2tk ik ) B | ERANARRRRARAN £3.05 k0%, 0.
V,VVV............. ... +.T+++... s A lt_,..o.oo-o rE e &|+++(_.. o
VVV . shic | - el Yoy i SR A aa RS LS RSTS DELERS] ST NG SRR ~
> I A - L T S O - s

S S U W W e

D L SR N S S

{;

i ++ ++
Vo-.-.;”.- -v-oo-.<-c"~ca.oo. +|*+L.
ST e e e dje o H S+ B I e i
..--.....w.. .-nfufl?lTLvl. +++«T
+ + 4+ +

VVV‘ PR AR I S i i e o
>

]
t

s ol o0 ..oM..-
L

SRS KOSt R AR T
SRARERS CHUET SRR BRI S =
44+ 4+ 44
& 55 o R B 18 BB T R




FROFILE OF MATERIALS
RTEA7 | SECI06-X |

| STARKS STATION.
 STA| 950:00-956+00 | |

Frofile of Fresent Ground Line

FProfile off Crowr o'F F}-o,ooseo’ Impmuemenf

/58575

TSR L T
+

)

) = w e Yo €x

.~ 0p) B o) 00 ol a0
l 2 3 P 55 &




P/?O/-‘//_E ac* MATEF?/ALS
- RTE 47 | SECJ06-X
- STARKS  .STATION

) 7'/1 965*00—970:*00

Profile of Frosent round Line.| X
Frofile of Cromrn of F)'qoosed Inorove- 9 |
= fffnvenr b “
AN T Ry
v §
: ¥
.9.342 ; "
a
i ° "V L amE S aRa R S 3 T

. At Sta 870, with| very | R S
- itHe sr‘r/,qo/raq grade-of T

 sand s&itable or consfruc‘hw%pu g&e cow(d be secured.
The Tie grained 51Ty sand ot &S and 969 /s alrmosT |

 Firne enough 7o be a qwc/rs'and It Is silty howeves arrd
\ories as g fiord, mass rather than a powder: While
| mot- g particurally stable material its overburden and

;Sur/-ound’mqs S‘hou/d hold /7" n p/ace. ; |

| 9 g N Q 0 m
N 9 9 9 9 g
0) 0 0 0 0 )
865 & i d a 9 970




Z

Cz/,f:)v:—a D,47,;4 RT. D88 +D4.8/ ,Poafé = |
A= 638 S0 /6o FOZ.85 fbuvrie 72 o
2= % R

7 = dJoo.0

Top oF RPaiL ELevaTion = 8799

a
CHART
| _Stotion | Elevotion L= 108/ 4F o

TP wE Y., kdge T8

sl ale sl sl

373+/6.58 | 225 87
72238| 925.86 %
p e

373+32.66| 926.172 5 54/

+38.45 Deo. 10 } f) ;
oS g2
HUC P L /

ip CrDfa. 280449/

N

I 4 O "N

) 280

DATE
[«
o
’f._.
2

Sta. 6741334 Tang. Rfe. 5
=5ftq. 959+0716 POT. Rte. 47

RO.T-5/0.273+/2.82

F N b al e

PRPT-Sta. 72+ 74.06 Route 5 i i
=PO.T-5+2.967+55.06 Rte 47 5’2/552"\ co05 " /

AL ) .
gl7o L—& ¢ el XQ) 4

S, & ConsTRrRUCTION RouTE 47

2L O8Gg+ 809/ = @
POT. /164+36.85 CFfc 72

&

Po. T.*ﬁf'a.978*—987

-
102259-2

ally

: _ 8 : ay S5.8./ LPouvte 47
PO.T-5+ta\270+85.92 . /
‘s, ' Y%

A= 56°2/-30" ‘

D= g% 35-0¢" | 4 - D)
7= 466 0 A y
Lz 888 835 &<
R= 86985

SURVEYED
PLOTTED

CHsmE e RT. OF WAY CHECKED

PLAN
NOTE BOOK | ALIGNMENT CHECKED

Curve DaTa
D = 802 /7-30"
D sS4z’
7= 8479
L= 14G¢8.62'
Ps 10085 6
S = “'per £

PROPO SED
5L Wt CROSSING OF S -

459 Ff. from ROT oclong ¢ of N. trock C.M. ST REPL RR A7 %
fo face of mecrest obutment : |
Sunser, T2 o oNE L e o Tk N

BM A FN 1n 15" 0ck tree /coof BM B N 10 12°0ck 58 LF oy S 2z o 5 e o n RO Fence o
1 =1/ ", 08 S - b ke 17 /8" oak 115 LE OM D" '
Sto 972tco PA M. R Spike 11 ROW Ferce Post

Sto 260+t00 Pled7 Flev 9/8.53 Sta 270+30 Rlesd7 Eley: 922085 Vi
B s o P B T . . ) c 97 /Cv. 973 75 ' B o
SR ERSNAY S0IETE R AN FESR S TROVRSE SR SRR G :::‘: ;':::1.: ;;__ g ’i_::i»,ﬁg;:‘ : ;._‘;' : ;:;:""’“j:__;'_,f, I, SN IR TR l S AR S B 10T SRR AT S i £ T R T SRR TR S 7 e 75 / -5/0; 975?‘/8 #f /C?i/ , 925 Z%
. 3 SHITIE KT SRATA ST SRR SR SONGTG, IS S S S j ffﬂf_ ’x‘,— ——

o b ST EH, WECHAATCRERE BNt ) LAl AT ERESEIRI CORET R e o ———— A PrASTEr i - ¥ RO OSSP WO e S ele

........... - S— — \ S - it SEPN  N—— — - — - — —— S e b
r T T o - I B Eene—— - Sy = > e R N A B R AR RSN 5 e A e s At [ I— it ¥
------------- 5 \\ SR R O 2 5 agar o - s s i e S sewEemTs s P b - - S oG
i A - RS e TR o 5 % oA R Ehi R RS SO RN BRI TR AR NS e (ST T SO RO SaReRTaa E— e e SUER— i TG IO S Eaan AR TR o EEEIN, e IR et o Hodee iy BN B e e e AR SINES MEOESAEER R (R = Uk sl 3 ceirs T SR e sy e — —
N - z e N Eam —+ 5K 2 W B & R ERon et B S ey O T pe SAE Sy 30 X o % S T AT = g — o
— ¥ SR L B ——— 2 g S a) N e - - - ERAETT B WNRE o s PN LA o A o 3
\\ e T SR % e e e 8 I o B e N R LR By RS i =Y Bl i i RS RTEARAER ) S RS S T T B S RO (RN T it Sy st R el Bl ST W SR NS R T ) 0 e a0 S F Rl
g e T e — ~L 2 £ ' S R RTS YD = —t— - — SRS e o A NSENEE R A 5 e T g o
- = o S B ) B S w— — s o BN BT o RPN aseE | £ i SR Sy ———F— : 96 s . RS \BIRU O TE
NN | o T e *Jf'f;:"‘ R o — ———e e S ATSEREELD S SR M Lo Ty P st e S e s e S 2 255 i
w [ — - LR o A ———L
TEUR S S e o S S R O . » i ; = e P s — 1
< i o AR T ! s R s — Gt ReRRT R R S S RO M SRR R R 25 s B P
Q vl - PR B e g S AR e Jre=a e = -+ o Pl s N % b Sy L R e % G - e IR T
. = i 5 - = S I B e - — — : D SRS ERST SOTRES SERCSOVE (0 SER IR St USRS R - £ G B e . : i e
P 25 SRR 5 TR o - S— Rt RIS kgL & Y 25 — T AN EGiE TR 38 tt s i
e .5 L} RGN SR S @ HE W T i oo — — 7 R
- - ol [ b A TR & S s 5 SR e A J i

o A o e o
: 050 SY BT AR o 5 TR P AEMSRY DT G e TR, IR RO W pr S S — — — - 2
s - - — 5 e : 74 BN 0 S | i s i - - — NS i
: 37 7 ) 7 5 3 : % 5 5 e -
Y E 3 ) 2

g i v
ST T R S R T T T R R iy A R ] o e
940 ', — - i ASERGK (5 e _~j X0 & L 5 (48] f:' # : = P e e — 2 o i e
f 4 : ‘7 : . S AR % ¥ B (T, o 1 i i 2 (s B i e s L B AR
| | ~ 3 Ul = } 9] i
| [ 7 : Ok B BER Y W S o I C - RS e
| -t 1 ey e S Wy | UG DEBR IR 1 N pi “ RS 1 _ S - —— 3 : e . s
| i e el ~ = ' S - i o
< s (G, % ox s 2 51 /O 5 =
s R ‘{} {\v i 7 e > o3 b el £l

i N e YA o | B

L ol 9= ; v s ki U AR, S B

B. M.S NOTED
1STRUCTURE NOTAT'NS CH'KD.
|
I
L
|
|
[
|
|
|
|

PLOTTED
NOTE BOOK |GRADES CHECKED

From|

ed Crigmin | EVe vio A Jor
/
\
&
r

PROFILE SURVEYED

/
F
|
|
|

0.

N
V.

4
/
A
N
|
s
|
4
!
|
|
{
B
4
i
\
i
|
\
|
’
|
|
|

- 210 N

;) 4 2 s 7 ) 4 ~ Wi
- wd

- - — e B B (A TR R (SRS SR K z fr o
3 SESEMRAN S TNV G0t ) SRR BRI RO MBS SR ERE IS NN SR T O T T — Wik BSORER | S RN O : SRR et i ST O ey o —
p— 1 e ek S i B — AR MR R S

DO.O ™~ B Tt T — 3 o & 4 3 3 =
b o | SRR 5 & : R e T B TG < —
N 3 s Z o G % T 5 “ — i
}n e E— —

D

e
i
-«
5"!4?1‘9.45 3

5

5 . o = a G

2
3

(&)

-
4
/

|
i

e

o

0
890 ~
‘*

.bf’_"
R

\\J 4 ¥
N

Oy

s : )

|

a

l

|

|

!
RIEDP
ZNARI=
=l RSED

L
&
Z 6 FIN o
ZEYRe
|/

a7

{

A
gD I |
4 1. oD
24

@
|
|

|
|
2)

\J \"]
D ) B [\ O

|
os
¥

|
|
o
S
2
S
D
3.9
5.9
5.8
|
]
4
D
&
Y
D
D
=

£

5.
/G, O
23 41 |

|

i
6.3
2/ .0
D15.9

£l 880 |

8
224 %
|

2

|

|
3

Dotum linet——— 1 B e —
\

|

-9 ..
-9 /5.
L
15.7
233.

+38r9/3\G

+8ot /2.7
+414-2
+ 41 -@pi

!

|

|

|

!

|

{

Eere b ‘;;f’;fjﬁ’f‘,A_, Na N
— ey
3 4

PLATE 1-PLAN-PROFILE 0. P.R. & R. E. STANDARD

.’ :"
¢ ¢ ’ J KEUFFEL & ESSER CO, NEW YORK.
\ i o s J

+15-9215(/
¢
V.
|
Q LJ-&’ @
+85'49/'7.’5
18
l
|
B~ ;
DL
|
N 12?4‘

N\
J
M)
>
~
N
\J
+8
+
+
£
AN

9 + +4 960
/ 2 3 4 265 275 G 7 8 280




5ol i?;«]
P ‘:gfﬁ/ﬁw"’ M
A Y i Al RESOURCE
W@f,‘a ,hMNERAngj)gON \
o ' RECORDS DIVISIOL
2 Ekblaw, GE.
‘ N ¢ Ms. 103 Paffslt.“‘z
iﬁyt v ILLINOIS STATE GEOLOGICAL SURVEY ILLINOIS STAT51~ l
Urbena, T1llinois | GEOLOGICAL SURVEY |
Geological Resource Section
Report on:
I. Examination of Geological Conditions at Site of

Proposed Underpass at Intersection of State Bond
Issue Highway Routes Nos. 5 and 47 with Chicago,
Hilwaukee, St. Paul, and Pacific Railroad near

Starks.

and

II. Examination of Geological Conditions Possibly
Contributing to Cracking of Pavement in State

Bond Issue Highway Noe.

Approved:

Jamuary 16, 1933

TBeorg EKL

Feologist and Head
Engineering and Areal
Geology Division. ;

53 South of Lisle.



Purpose. At the request of Mr. G. N. Leamb, District
Highway Ingineer, HElgin, Illinois, an examination of the geological
conditions (1) at the site of the proposed underpass at the
intersection of State Bond Issue Highway Routes Nos. § and 47
and Chicago, Milwaukee, °t. Paul and Pacific Rallroad near Starks
and (2) along State Bond Issue Highway Route No. 53 south of
Lisle was made in order to ascertain in ths first case whether
or not they might contribute serious troubles and in the second
case whether or not they might cause the cracking of the recent
pavement., MNr, Lamb éécompanied me during the examination at
both loecalities and his Ingineer of Materials, NMr, Bollig, was

also present during the examination south of Lisle.
I. Proposed Underpass near Starks

Geploglc Situstion. The proposed underpass 1is located

in the S.E.%, sec. 30, T.42N., R.7E., about a quarter of a mile
east of the village of Starks. It is situeted in a low undulatory
ridge trending northeast-southwest and related to the large
Marengo Ridge which trends northesouth west of Starks. A sube
ordinate ridge of the Marengo Ridge runs northwest-southeast
through Starks and 1its northeast slope 1s abrupt. A swampy area
occupying nearly forty acres lies behind the Starks ridge and
northwest of the ridge in which the underpass will be constructa,
and is bounded on the northeast by a low ridge. The swamp is
transected and dfained by Tyler Creek, which rises in bogs =

the Marengo Ridge and flows past Starks and generally eastwer’

to empty into Fox River in the north part of Flgin. Its channe.



across the low ridge that forms the northeast boundary of the
swempy area has been artifieally excavated or deepened. A sub=-
ordinate swampy ares 1ls separated from the maln swamp by a

low ridge, so that a little water may be retalined in it. The
swamp is used for pasture land.

Teét-borings reveal that the surface material in the
swamp consists of about 2 feet of soil overlying about 3 feet of
clay. It lies on sand and gravel whose maximum thickness is
about 6 feet. Test~borings at the site of the proposed under-
pass reveal that the earth material generally consists of about
15 feet of sand overlying till, although some of them show a
local lenticular deposit of clay on top of the sand. 'As observed
during the examination, this pocket of clay occurs in a slight
depression between two low knobs on the ridge.

Geologlcal Interpretation. The Marengo Ridge 1s a large

terminal moraine built at the margin of one of the Visconsin
glaciers at the time of its maximum advance. As the ice re-
treated, the water from its melting was iImpounded in & lake bew
tween the moraiﬁe and the ice~front. The northwest-southeast
ridge at Starks and a similar ridge which the road northwest of
Pingree Grove follows were bullt at the front of the glacler during
haelts in 1ts retréat and consist meinly of gravel and sund. The
steep northeast slopes of these ridges refloct the ice wall
against which the material lay and the more gentle southwest
slopes represent the slope of deposition that the coarser mate: '
assumed as 1t washed out into the lake. The finer matarial,‘“

as 8ilt and clay, was scattered through the lake and settled Qéuv



the lske bottom, so that 1t composes the present black loam
and clay soll that fills depressions and covers the flats
between the ridges. The ridge in which the underpass will
be situated is apparently a ridge of gravelly sand depogitod
in 8 glacial chamnel or crevasse running normal to the lce~
front, and the clay which locally mantles 1t 1s apparently
finer material either deposited in the glacial lake or later
washed in from the adjacent slopes,

Slgnificance. The gravelly sand that composes the
ridge in which the underpass 1s situated is probably sufficlently
porouﬁ that water can readily seep through it. It apparently
extends continuously out to the margin of the adjacent swamp
and even continues as a thin layer beneath part of the swamp
at least. Consequently, it is probable that there may be an
appreciable amount of subsurface dr#inage from the higher land
east and southeast of Starks towards the swamp and'it is con-
ceivable that if water should acewmlate in the swamp 1t would
saturste the gravelly sand to & level of equilibrium, The t1ll
that underlies the sand is relatively impervious, so that the
contact between the sand and the till 1s potentially a surface
‘alcng‘Whieh movement of underground water is caﬁcontrahed.

Problem, In view of the fact that the proposed underpass
will be excavated through the gravelly sand to aﬁ elevation
about four feet below the level of the adjacent swamp and that
the lowest point of the pavement will be only two or three feet
above the sand-till contact, the highway engineers desire to
Imow 1f an excessive seepage or flow of water into the underpass

may be expected. They plhn to install a pump to remove water



that may colleet in the underpass.

Opinion. Some subsurface flow of water, in addition to
the expected surficiasl drainage, will doubtless occur. It may be
apprecisble but will probably not be excessive, because (1) the
upland area that would drain subsurficially through the sand te
the depression created by the underpass 1s not large, and (2)
although the underpass will be a few below the level of the swamp,
the swamp appears to be reasonably well drained by Tyler Creek.
Whether or not there will be an increase in the subsurface flow
because the maximum depression lies so near the sandstill contact
cannot be predicted, as that depends on (1) whether the contact
surface 1s regular or irregular and (2) whether a not there is
or will be a concentration of water at the contaet surface, and
no data on these questions are asvailable.

Comments. In view of the fact that the surface of the
swamp is not more than four feet above the deepest point in the
proposed underpass, it may be posslble to deepen Tyler Creek
gufficlently that it will run lower than the underpass, in which
case no water from the swamp could seep into the underpass.

This deepening would be particularly desirable through the ridge
that forms the northeast boundary of the swamp. It is also
possible that such deepening of Tyler Creek might be sufficient
to provide an outlet for a drain from the underpass, in which

case the installation and operation of & pump would be gvoided.
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II. Cracked Pavement Scuth of Lisle

Geologic Situation. The portion of State Bond Issue

Highway Route No,53 under consideration crosses Sections 10,
15, 14, 23, 26, and 35, T, 38 N., R 10 E,, and Section 2,

T. 37 Ne, Re 10 Esy It 1is situated along the east side of

the valley of Esst Eranch DuPage River, and it generally lles
near the foot of the slope or valley-wall., A few shallow cuts
in the slope and & few low fills have been made, but most of
the route closely follows the natural grades. The valley-wall
consists in part of pseudo-laminated glaclal t1ll, more or
less silty with pockets and lenses of laminated silt and clay,
and in part of poorly sorted gravel, The valley-floor consists
of gravel washed out from the glaclers and deposited as a

- valley~train., Several smell valleys and gullies interrupt the
valley-wall. Small seeps were noted in some of the cuts.

The general charsascter and relations of the materiasl exe
poged in the cuts in the valleye-wzll were observed during the
field examination. Subsequently 17 semples of the materlal bee
neath the pavement were cbtained as cores at the same time that
core-samples of the pavement were taken. These samples have
been examined and described as follows:

Sample 1. Station 1173 + 35. Silty, sandy, clayey,
slightly peebly, dark brown to black. So0il and subsoill developed
from tilly silt.

Sample 2. Station 1173 + 54. Clay, very silty, very
sandy, pebbly, brownish-black. Soil developed from sandy silt.



Sample 3. Station 1183 + 25. Clay, silty, sandy, pebbly,
with some laminated clay and silt, brown. Till.

Semple 4. Station 1183 + 99. Clay, sllty, sandy,
pebbly, with considerable silt and some laminated clay, brown,
Ti1l with silt.

Sample 5., Station 1184 + 60. Clay, silty, sandy, pebbly,
brown. Till (good)

Ssmple 6. Station 1205 + 29. Clay, silty, sandy, pebbly,
dark brown to dark gray. Subsoil developed from till.

Sample 7. Station 1205 + 61. Clay, silty, pebbly, dense,
dark brown. Subsoil developed from till..

Sample 8. Station 1216 +13. Clay and silt, pebbly, brown
to black; soil and subscil developed from silty till.

Sample 9. Station 1216 + 90, C(Clay and si%t, pebbly, dark
blackish-brown. Soil developed from silty till.

Sample 10. Station 1224 + 92. Clay and silt, slightly
pebbly, brown. Silty till, with isolated silt or cléy.

Sample 11. Station 1225 + 36. Silt, clayey, pebbly,
brown. Tilly silt,

Semple 12. Station 1237 + 41l. Clay, pebbly, crumbly,
black. Soil. -

Semple 13. Station 1243 + 60. Clay, pebbly, brown. Till.

Sample 14, Station 1203 + 35. Clay, very silty, pebbly,
light brown. 2ilty till,

Sample 15. Station 1174 + 83. Clay, pebbly, silty, wet
and gummy, dark brown. Subsoil developed from silty till.

Sample 16, Station 11656 + 49. Clay, pebbly, crumbly,
brownish-black. So0il developed from till.

Sample lf. Stetion 1194 + 50. Clay, silty, pebbly, brown.
Silty till.



The materials in the samples were so mixed and dis-
turbed that theilr actual relationships could not be determined.

Significance. The east well of Kast Branch DuPage River

valley 1s not only the natural slope bounding the valley, but

is also the west slope of a morainic ridge. Consequently there
is considerable westward drainage. The silty, gravelly character
of the glacial drift provides an unusual opportunity for sub-
surface drainage so that seeps are likely to occur wherever
layers of silt eand gravel are intercepted by artificial cuts.

Problem. Although the pavement was laid only during
the fall of 1931 and summer bf 1932, it is already considerably
eracked at several restricted localities. The possible cause of
this cracking has been sought along several different lines of
investigation, such as variation in materials, variation in time
of day when psvement was leid, variation in time of year when
pavement wasﬁaid, etc., none of which prove whelly correlative
with the cracking. The possible effect ofldifferenoes in
character of the subgrade is now under consideration.

Opinion. The fleld examination showed that at a large
proportion of the places where the pavement was badly cracked
there was a silt lens in the till in the adjacent cut, interception
of a small gully, or other condition suggesting the possibility
of subsurface seepage, and at some places the seepage was
apparent. Some of the cracking occurred on fills, in which the
material was taken from adjacent cuts that contained silt lenses.
Therefore, a functional relation between actual seepage or
potential absorptive powers of the material in the subgrade and

the adverse cracking in the pavement is strongly suggested.



Some of the samples of material, especially Nos. 4, 10, and 11,
contain silt that supports the suggested relation, but most of
theﬁ are too distnrbed or consist of soil so that their possible
significance is lost. Even if the functional relation exists,
the exact procedufe by which it 1s effected has not been de-
iermined, aﬁd consequently no positive conclusion can be made.

Recommendation. If further laboratory tests confirm

the suggestion alrcady set forth, it will be desirable to de=-
termine just how the molsture content affects the pavement.

If it appears desirable to eliminate the moisture, drains may
be installed along the eastAside of the pavement to intercept
subsurface drainage from the vslley-slope and under the pavement

wher76ver a s8ilt lens is transected.



TEMP,  WEATHER Dally HAIR CHECKING

DATE __ STATION TO STATION NOON AWM. ?,M. REPORT A.M. P.M. SLUMP CURING
9-14-31 1278400 1281451 80° Qloudy Raim None --  Yes  2¢

9-18-31 1281451 128940 75° Oloudy Yes gg, - 13" ’
9-19-31 1289410 1298/£76 20° Oloudy & windy No - =1 5/8% .
9-21-31 1298476 1308476 &9° Clear & Windy Ko Yes - 1g* "
9-22-31 1308476 1318456 85° Clear & Calm No R —. 13" "
9-23-31 1318/56 1328450 &5° Oloudy Clear  Ho Yea -= 1 65/8% »
9-24-31 1328450 1339403 75° Clear & Calm No — == 13* "
9-26-31 1339403 1345497 65° Clear & Calm No - - 18" "
9-28-31 1345497 1354447 70° Clear & Calm No — == 184 ’
9-29-31 1354447 1364417 75° Clear & Calm Ko - - 14" .
9-30-31 136U£17 1375428 70° Clear & #indy  No . 12* .
10-1;31 1375428 1387452 &5° Clear & Windy No - - 1g* .
10-2-31 1387452 1398476 80° (Clear & Windy No ::on Yes 1g* "
10-3-31 1398476 1410421 85° Clear & ¥indy Ko Yes Yee 18 .
10-5-31 1410421 1423421 80° Clear & Calm No Yes Yes 1¢* "
10-6-31 1423421 143uL98 70° Cloudy Yo Yos -= 13" .

Chloride Note: Wet sub-grade

MINERAL RESOURCE
RECORDS DIVISION
Ekblaw, G. E,
Ms [03 A
ILLINOIS STATE |

GEOLOGICAL SURVEY |

b SN—

Sub-grade shows tendency to dry on surface

Good looking Pavement

Rain Previcus Day - S8ub-grade wet

Note: No hair
checking on 5
consecutive
duys following
rain on 9-25-31
Temp. avorage
about 70°.
Sub~Grade ~ Tends to dry on 8Surf,

Sub-Grade - Tends to dry on Surf,

Hair checking middle of run and late in P.M.
(Checking 1light)

Very little checking up to noon

Majority of Halr Checking ococurred late in A.M.
(Sub-Grade - Tends to dry on Surface)
Hair Check in A.M. only. Hain in P.M. of short
duration -~ Checking stopped abruptly within
200 feet of location of rain.



-—20

dusty

DATE __ STATION TO STATION Eo_g_:_ A.kfﬂﬁagu. ggzigbgz HZ‘,;‘ f’“‘?‘fii‘“ﬁw CURING
10-8-31 14344098 1446477 70° windy & Cloudy No Yes == 1¢* Chloride gz;ﬁg&;.Ltéaizhgr;'ii:ﬁsag:;.(lg-t_};z;lc):hooung
10-9-31 1H464£77 1460453 70° Clear & windy No —— Yes 14 " g:glgli:ggi;t?gsgog\fngg.on last hour's run.
10-22-31 127800 1269419  70° Clear & Windy No  Yes =-- 2" " Checking in late A.M.
10-23-31 1269419 126855  60° Cloudy - 120 " Mixer down. Wet Sub-grade. Rain.
10-26-31 1268455 1259410 60° Cloudy & Windy No - - 14* " Sub-grade apparently wet. Hailn 23rd.
10-28-31 1259410 1253494 55° Clear No - —— 1¢* 74" Straw Rain 27th. Sub-grade wet. HRaim 5 hrs.
10-29-31 1253/94 12u4l404 3% Cloudy & “indy ¥No — - 1" 74 "
10-30-31 124404 1240405 ? Cloudy Rain WNo - - 1 70 o % Rain at 11:20
11-2-31 1240405 1229420 ue° Cloudy Ko Yee No 18 7 ¢ £ Checking occurred about 10:00 for 200 feet.
11-3-31 1229420 1218444 549 Glougxn dycl‘“ Ko Yes TWo 1¢¢ 7% » ; ﬁibc?::léizgog:rngg.oecurred on 150 feet of
a
11-4-31 1218445 1207468 582 (Clear & Windy Ho Yes No 1E* 9w = ::ing!l;:ki;%a:::dd;:tguztz:gt:i{:: 3;;13:;:33
& A.M. = 300, Start Mixer 7:45.
11-5=-31 1207468 1195490 48° Clear & Windy No Yes No 14" 10 # § g::o::o:ﬁyt::;e::mk:ng occurred in A.M.
. -
11-6-31 1195490 1186495 50° Clear No Yes Yes 14 100 ¢ Very slight checking in P.M.
11-7-31 1186/95 1176420 4g° Cloudy & Windy No  Yes No 1% 9» ¢
11-9-31 1176420 1164470 54° windy, clear, Ho Yes Yes 1¢% g0 Checking all day long



HAIR CHECKING

TEMP, WEATHER DAILY
DATE STATION T0 STATIOR KOON A.M, P.B, REFORT A .M, P.W, GSLUNMP CURING

11-10-31 1164470 1152415 50° Cloudy & windy No Y68 == 1g" 8" straw Checking in first few hours of A.M.

11-17-31 1152415 1149463 63° Cloudy & ®indy No — - 14" 7+ ¢ Laet day in ¥Fall 1931. Wet Sessonm.
{(11-10 to 11-17)
1149463 1053400 - - Poured in Spring 1932. (Checking in 3 small
patches)

gtraw not placed until 2:00 P.NM.
Aggregates Kot Heated



AAAMNS TVOID0TOAD
ALVLS SIONITII
STARKS STATION Ekblow. GE.
! ; Ms. /03 B
Starks Station located on Route 5 is ngar

the proposed junction of the three Routes 5, NOISIATC SOOI |
47 and 72. FNN0STY TVAININ

The geologic situation at Starks Station is
complicated by the area covered by the three roads.
The poorly drained terminal moraine occupying the
district provides numerous low places to be inves-
tigated.

Route 72 can best be described separately. It
leaves its present location not far from the end of
the concrete and curves through the fields to join
the end of the concrete of present Route 5. The
ground covered by the curve is on terminal moraine
at each end with an ill defined drainage channel
gseparating the two ridges. Soundings on the ridges
and in the hollow between indicate that the curve as
designed is on stable ground except for 100 feet at
Station No. 126 (?) where an unusual condition is
disclosed. Below 6 feet of quite stable material
from one to two feet of marl is encountered. Under
the marl is a very unusual muck formation some 14
feet thick. Bottom could not be reached with hand
augers. The muck is unusual in that it is so stiff,
almost as stiff as a clay. Soundings 50 feet on each
side of the station indicate that the east west area
of the muck is quite limited. The most reascnable
explanation for such an occurence seems to be a small
kettle hole in which the muck accumulated graduvally
as it was supplied by the present ill defined drainage
channel. The stiffness of the muck should render it
quite stable under the small fill planned.

The western end of the proposed line change on
Route 5 lies on moraine material and is quite stable.
As the new line nears its crossing with old Route 5,
the ground lowers so that a small slough is formed.
Soundings indicate that the bottom is good, however.
Soundings in the two other low placed@ before the junc-
tion of Routes 5 and 47 show good bottom in each case.
Soundings in the slough crossed by Routes 5 and U7 south
of their junction show no unstable material within 12
feet of the surface. Route 5 should give no trouble
with unstable material.

Route 47 north of its junction with Route 5 crosses
a low spot with no surface drainage. At Station
and Station soundings disclose a stiff gray
muck underlying the proposed road bed and below 6 or




e

7 feet of quite stable material. Like that found on
Route 72, the muck is stiff and should support a
small fill with no trouble.

C. G. Dickinson
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March 12, 1933

kr. 0. H. Hathaway
Engineer of Construction
Division of Highways
Springfieid, 1llinois

Dear 8ir:

In accordance with your request, I am
submitting a report on the apparent pavemant
failure on RHoute 53, Section 534 (south of
Lisle) which you raquested on one of your re
cent vielts to this District.

The prints attached to this report have
besn prepared showing the exact condition of the
slab at the present time. All checking or
eracking other than contraction joints are shown
as dotted lines.

At the time the data for these prints
wag obtained, the pavement wnua coversd at night
with a 1light frost. During the early morning
the pavement dried off, leaving a wet spot at
each check and crack. Jome of this checking is
80 nimate that it is not moticeable under or-
dinary conditions. This condition is especially
true of the slab from Station 1244 to Station
1465. The locationa at which core specimens
were taken are also shown,

The attached detailed report glves z2ll
available information covering dates placed,
station to station of day's run, weather cone
ditions, method of curing and noon-day temperatures,
together with additional remarks that night be
of interest,

I am also attaching a repcit which I
requested of Dr. ¥kblaw concerning the soil con-
ditions on this section. The soil samples which
he analyzed snd included in his report were taken
in the sub-grade directly below the cores.
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COPY

C. M. Kﬁt}mw e March 13. 1933

The possible cause of this spperent pavement
failure has been sought along seversl diffsrent
lines. The first %o come under gonsideration was
the poaesibility of one or more of the constituents
of the comerete having some beering on this con-
dition. Wext in line was the mixing, placing and
curing of the alnb, and later a study wee made to
determine if any relation existed between the time
of day of placing end curing the slab with the
failure.

¥o information has been uncovered %o indicate
that either the materinls or the mixing snd plecing
of the concrete entered inte this pyroblem. Com~
preassive teets of the cores $aken from this pavement
ghow an aversge strength of 56866 pounds per square
inch at an sge of 370 days. It has been found
posaible, however, to connect come of the very fine
hair checking on this Section between Station 1245
and Station 1467 4 23 with the last nauwed study;
that is, a2 relation seems %o exist between the time
of day of placing the concrete and the hair checking.
Tou will motice that on practically all days that
checking occurred beftween $these ststions, 1%t was on
concrete placed in the morning sand ocessionslly on
the last 100 feet of the day's run.

s this concrete was placed during a period
of the year when the day temperatures ran falirly
hizgh and Semperaturss in the evening were relatively
cool, 1t was thouzht possible that the sliab did not
recaive the proper curing conditions in the morning.
There 1s no suggestion, however, of pavement failure
between these points, all checking being typlcal
fine hair checking.

the crecking of the pavement between Station
1163 and 4%ation 1238 cannot in any way be connected
with the above meniloned hair checking. Here the
slab appears to be badly eracked with about 30§ of
the cores %aken over cracks, showing a crack from top



COPY

C. M. Hathawy B March 13, 1933

te bottow of the siab,

It in belleved £ colncidence that this
cracking sheuld occur on the morning’s run of
each day, for a study of the soil condition shows
evidence of eilt and silty clay at each point
where failure has ocourred. A study of the at.
tached orints »ill bdrine this out clearly.

Cores of the nilty sub.grede material
taken thie pust winter showed ilce lenses of
ahout 1/8 inch in thickness at an average Gistance
of X ich apart, I this condition existed uniform.
1y in this gilty sub-soil msterial, it is possible
that n vertical movement of the slab would result,
or the slab would be required to resist this
vertical force if 1t was more or less concentrated,
I belleve ceneideration shonlid algso be given to
the rossibility of this vertical foree occcuring
before the conecrete had gained its strength;
that g, the pavement on which all bad cracking
occurred weg laid during cold and sometiues wet
westher, the last pladement of concrete being
made on the 17th of ¥ovember.

e are contimuing » study of the problem
presentod by this appareat pavement failure,
however, no equipment 1s avellable to »un tests
to show the behavior of this silty sub-grade
material under various conditions. Xt is poseible
that ¥r. Glover would be interssted in meking an

2dditionnl study of this problem.
Very truly yours

G. N. Lamb
District Hngineer

Bnel.





