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Flease Reply to:
Soils Iaboratory
B) lord Hall

U of Maine
Orono, Haine

April 21, 1958

Mr. Veughen H. Daggzett
Chief Engineer
State Highway Conmission
Angusta, Maine
Re: Lyons Road Structure
Dear Hr. Daggett:

¥e are enclosing six (6) coples of the report entitled "Sud-
surfece Investigation for lLyons Road Structure, Interatate Hizhwey
Project, Sidney, Maine," dated April 1958.

Very traly yours,

N B

Prederick M, Boyce, Jr.
Soils laboratory

ftiBiac

inel.
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SUBSURFACE INVESTIGATION FOR
LYORS ROAD STRUCTURE
IRTERSTATE HIGHWAY PROJECT
SIDNEY, MAINE

JETRODUCTION

The subsurfase conditions at the proposed location for the two (2)
bridge structures to carry tha ILyons Road traffic over thes Northbound and
Southbound Lanes, has been investigated by means of twelve (12) core borings
and four (4) rod soundings. Theee borings were msade in March 1958 and the
locations for the borings, together with the resulting soils profile, is
shown on S8heet No. 1. Transverse sections at sach Abutment and Pler location
are shown on Sheet Ho. 2. Boring notee are shown on Sheats 3 and 4. The
detall sheets for the bdorings are shown on Shewts 5 to 10 inclueive. Design
data for spread footings are shown on Sheets 1! and 12. The proposed
crossing is three guarters (3/4) of a mile west along the Lyons Road frem

Route 104, or River Road (so called).

GENERAL CONDITIONS

A rather shallov ledge surface (within ten (10) feet of the surface)
vas noted except at the two extreme sbutmeats, ons on the eastern and and the
other on the vesterly end. On these two (2) ends the ledge drops more than
twenty (20) feot from the ground surface. The general shape of the ledge
profile is that of a fold; that is, the ledge has bdeen squeesed together.
The squeesing causes a vertiocal z2ligument of the fine grained particles and

as such, cleavage or dreakage easily occurs. Thie g greatest at the ends
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end wag noted Dy poor recovery of the ledge cores. The ledge under the plers
end eiddle abutments is, however, firm and should provide adequate suppert for
direst contact preseures of the piers and abutments. Allowable desaring values
for this ledge would be twenty to thirty (20-30) tons per squars foot, with
the lower range to de used on end dearing piles.

The overdurden at the top of this fold is a firm veathared silty clay
with the sand content increasing with depth. At either end, & layer of com-
pact silty sand sppeares bdelow vhich appeare 2 hari pedbly silt. Because the
weathered ¢ilty clay will ochnlldate slightly under sdditional loading., and
alao because of the proximity 2o & good ledge surface, 1t is recommended that
the dridge sudetructures be supported direotly on lefize and st the deeper
end by end frictional piles driven through the f£1ill or on spread footings

placed in the demse silty sand and gravel.

SUBSTHUCTURE DETAIL REFQRY
Interstate - Southbound Lane

Borings 5 and 12 (Sheets ? and 10) and

transverse section (Sheet 2) show the sxisting soils profile under the pro-
posed location of Abutment No. 1. If the abutment ia conetructed after the
approach fill ie made, it is recommended that the abutmont de supported
through the use of frictional piles. It is bBelieved that piles may be drivem
to elevation 193. Jetting may be helpful in resching this clavation. 3Becauseo
of the normal fluctuation of the ground water tadle, wocden piles ars not
recomnenied. Spread footings could be used provided the footing ie placed

in the dense silty sand and gravel layer, five (5) feot belovw the surface.

A greaph (Sheet 11) has been made showing the design prassurss in relationship
with the width of footing at the five (5) foot dspth. The footing pressure
could de inoreased 0.5 tons per square foot for each additional foot of depth

bvelov five (S) feet. The f111 dehind the abutment should perform satisfactorily
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vith good compaotion in the £ill a neceadity-

Piop No. 1. Boring )} (Sheet S) and the tranevsrse profile (Sheet 2) chow the
existing subsurface profiie. A sounding wae made at the opposite em? of the
pler location to show amy dipping of the ledge surface. To minimize froat
setion, the footimg should de placed five (5) Peet Delow the surface and
eince the ledge surface is tat thres anf -ne nolf (33) feet doeper, it is
recomuended that the pier de supperted Zireesly on bdedrock.

Pior No. 2, Boring & (Sheet 6} and the transverss profile (Sheet 2) show the
exioting soile profile at Pler Fo. 2. 4 rod counding vaes made at the ospposite
end of this pler leosatlon %o shov sny dipping o¢f the ledge surface. As cen
be sean frox the transverse profile, s goosl lodge surface was noted only five
to six (5-6) fest below the ground surfece. It is recommemded that Pler o.
2 bde supportad directly on the lsige eurface.

Borings 6 and 11 (Sheets 7 and 10) and the trans-
verse profile (Sheet 2) show the soils profile a% the proposed location of
idutment Ro. 2. 4s can bYe geen from the profile, the ledge surfane was only
stx (6) foet delow the surfaco. It is recommended that the abutment be sup-
porsed directly on tho ledge surface. If the fill ie %o de placed before the
adutaent 1s constructad, it is tclieved ond bearing piles coald be driven
throngh the 111 and ¢o0 the ledgs surface. VWoodem piles ars not recommended
due to the fluctuation of the ground water tabls. The approach i1l should
be adequately supported by the stiff weathered s1lty clay. Good compaction

ie the £111 is, however, & necesgity.

Interstate - Horthhound lane
Adutment No. 1. Borings 7 and 10 (Sheets 8 apd 9) and the transverse profile

{Sheet 2) show the underlying soils profile et Abutment No. 1. Since a
upiforn ledge surfece was noted five (5) feet below the surface, 1t {s recox--

mended thet the abuiment de supported direotly on the ledge surface. If the
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abutment 1s to be placed after the fille are made, end bearing piles cshould

he able to penetrate to the ledge surface. Wooden piles are not recommended
doe to the normal fluctuation of the ground water tabla. The approach f£il1
behind th: abutment should bYe adequately supported dy the existing firm soils.
Good compaciion ia & necessity.

Pler No, 1. Borine 3 (Sheet 6) snd the transverse profile (Sheet 2) shows

the subsurface profile at the proposed location of Pier No. 2. lLedge was
noted six {6) feet below the surface on the south end of the pier and a rod
souuding at the northerly end encountered a refusal (believed to bde the ledge
gsurface) eight and one half (83) feet below the surface. Since a footing
should be placed five (5) fest below the surface, it is recommended that Pler
No. 2 be directly supported on the ledge surface.

Pier No, 2. Boring 2 (Sheet 5) and the transverse profile (Sheet 2) shows the
soils profile under the proposed location of Pler No. 2. At the north end of
the pier the ledge surface was noted eight end one half (B3) feet below the
surface wvhile a rod sounding encountered a refusal surface (believed to be the
ledge surface) at the same depth on the southerly end. It is recommended

that Piler No. 2 bde supported directly on the ledge eurface.

Abutment No, 2 apd Sastern Approach Fill. Borings 8 and 9 (Sheets 8 and 9)
and the transveree profile (Sheet 2) shows the existing solls profile at the
proposed location of Abutment No. 2.  Since any footing placed in the silty
clay layer would undergo some settlement, the footing should be placed approxi-
nataly ten (10) feet below the surface (elevation 180) in the melium density
firm sllty sand and gravel. Spread footings could be used and a graph has
been drawn (Sheet 12) relating the width anA =on‘azct pressure at the ten (10)
foot depth. For esach additiomal foot bdelow the ten feet the footing is
placed, the contact preasure could be increased 0.5 tone per equare foot.

If the f£i11 is placed bdefore the abutment is constructed, then piles are
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racormended, It fo balleved with tho aid of jetting, piles may be driven to
elevation 180. Since the ground water table fluctuates, wooden piles are not
recomuended. The existing firm weathered sllty clays should slequately support

the approach filis.

SUMMARY
Since the ledge surface was at a shallow depth at all the pier locationms,

it is recommended that the plers be supported direct on bedrock. Elevation

of ledge at these piers are as follows:

Southbound Ilane Forth End South End
Pler 1 194 194
Pier 2 194 , 195

Forthbound Lane
Pier 1 185 186.5
Pier 2 182.5 182.5
If the sbutments are to be placed after the approach fills have deen
constructed, it is recommended that theee abutments bde supported by piles.
Since the ground water ¢sble fluctuates, wooden piles are not recommended.

The slevation to which it is bdelieved the plles may be driven are as follows!

Southhound lane Yorth End South End
Abutment 1 195 195
Abutment 2 193 (ledge) 192 (ledge)

Northbound lane
Abutment 1 190 (ledge) 189 (1edge)
Abutment 2 181 178
Spread footings could be used on the two (2) extreme abutments where o
dénae brown silty send and gravel layer was encountered, Sheets 11! and 12

have been drawn showing the deslgn pressures in relationship to the width
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of foo tingé.

Since the ledge surface was nofed within six and one half (6}) fest of
the surface at the middle two (2) adutments, some thought might bde given to
placing the abutmente directly on the shallow ledge surface. Unit pressure-
should not exceed thirty (30) tons per square foot.

Good compaction in the approach fills will help eliminate the differential
settlement between the rigid sbutment snd the flexidle £111.

Report Prepared by W 0. M

Report Approved by
William R. Go_rri.ll
Soile Engi' neer
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Sheet

SETAR AND WaTER CONTENT NOTWS

Shear Notes:

-

T eld vene shear strengths indicated thus:
Laboratory vane shear strengths indicated thus:

One half unconfined comnoressive strengths indicated
thus: :

Strengths beyond rznge of vlot indicated st right
edge of nlot by numerical values and symbols thus:

Field vane shear stfengths in excess of cavacity
af equirment indicated thus:

Laboratory vene shesr strengths in excess of
cavacity of equivment (1.0 T/sf) 4indicated thus:

Field vene shear strensths in excess of cavacity
of equinment and beyond range of vlot indlcsted at
right efge of »lot thus:

Laboratory v-ne shear strength in excess of
canacity of equinment (1.07/sf) and beyond
range of wlot indicated at right edge of =»lot thus:

Water Cortent Nntes:

1.

2.

Natural water contents, given as vercent of dry
weight, are indicated thus:

Plastic znd 1iguid 1limits are iniicated thue:

Iznition losses are given as vercent of dry
welzht,

1.62@

1.50(+@

1.00 (#)X

® — — —X




Sheer 4

BORING NOTES LOG SHEETS

1. 4ll semples and vanes are mads
ehead of casing.

2. Secales and casing size as noted
on drawlngs.

3. Ground water table indicated thues I l %%
4. HNumber of blows of 275# heumer
felling 18 inches required to drive ' "40

extra heavy casing one foot thus:

5. ZLocation and designation of "“dry" ;=
samples taken in S&H sampler #1290s ‘e m“"" '
indicated thus:

6. Location and designation of "dry® -

’ samples taken in 2" 0.D. 16 ga. Qf}g"”"—' '

seamless tubing indicated thus:

7+ Location end designation of "dry® P
samples taken in 38" C.D. 16 ga. (Ey}“““". l

seamliess tubing indicated thus:

8. Location and designation of wash (:)yv~——a-' '

samples indicated thuss

9. Unsuccessful attempts to secure dry N 74_' '
sample indicated thus, followed by (Mgy——
type of sampler:

"10. Locetion of fleld vane test indicated D U
thus:

11. MNumber of blows of 275# hammer felling 20<:>_ ' l
15" required to drive spoon or tubing

one foot indicsted thus:

12. Sampling spoon or seamless tubing
driven by static weight of drill H<:>“““_”'l l
rods and 275% hammer indicated thus:

13, 3.%!& 0.D. "dry" samples taken with F Ow_q'

piston sampler.

14. Natural water contents, given as o
percent of dry weight are indicated 314320<:>‘~ “"’ l

thus:
15¢ Bottom of boring indicated thus: k‘
16. Refusal of drill rods or casing in-

dicated thus: R

17. Percent recovery of rock core by A1
diamond bit thue: 2}7‘/6

DETAIL SHEETS

H=
I'Q;EVQE?I)
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