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Son. laboratory
!] Lord Hall
U of Naine
01"0110, Haine

A,Prl1 21, 1958

Hr. Vaughan H. Daggett
Chi.f Engine.r
State Highway Commission
Ji.1lgueta, Maine

Re: L7On. Boad Strueture

Dear Hr. DaggetU

w. are enclodng atx (6) eoplee of the report entit1ed "Sub-

l!lUrfaee In?elt iga tiOD for lyon. Road Structure. Interstate Hbhvey

Project. Sidne7, Maine," dated April 1958.

V~;R:~
rrederick M. Boyce. Jr.
Soila laborato1'7
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stmStnll".ACE lNVESfIGAtIOJJ JOB

LYONS ROAD SfRUCroRE

IWBBS'AB BIGBVAY PBOlEO'

SID!BT. M.lIJfI

ImlOPVOTIOI

th. subeurtaoe aoDdtttODs at the proposed location for the two (2)

'bJ'14p .tl'QCt1l1'ee to car.", 'he l4'oD' load trattlc o.er ,he 1I0rthbo1md aDd

Soutbboud Lenee. haa be. iue.Uc.ted b1 1IleaD8 ot tv.be (12) core borlnp

u4 tOUI' (4) 1'04 sooadin,._ lfhe•• borlDg8 .ere lIVJ4e in March 1958 eel the

10eaUoa. tor 'he borings, together with the ronlUng 80U. pl'ofUe. 1e

.bow oa Sheet Bo. 1. 'lraDnerse ••oUona at each Abu.ent &D4 Pier ]OcaUOIl

are ehow on Sheet Bo. 2. Bonne note8 are sbow OD. Sheeh j aDd 4. The

deMiI ell.." tor the borlnp are ebow OD Sheeh 5 to 10 1Doluet"e. D.e11ll

daw. tor epN84 tootlqe are shown OD Sheeh 11 aud 12. !he pnpo.et1

ol'O.elD.c 18 t.hree quarters (,/4) ot a mUe ved BloDC Ute L70na Boat! fJooa

Io.te 104. or Hi"e.. Real (eo called).

A rather shallow le4p .artaoe (vitbiD 'en (10) f ••t of the nrt'ace)

".. DOted UC8pt at tbe two extr•• abub.ts. ODe on the ••'eJ'll ed and the

other on the •••'er1,. ea4. OIl the.e no (2) eDde the ledge 41'Op8 IIOl'e thaa

t"e", (20) tee' hoa the ground IlUrtaoe. !h. general shape ot the le4p

protUe 18 that of a fo141 that h. tbe ledge baa beeD .quee.ed 'oc••her.

fte aqu...1DC cau.s a "ertloal alipa.t ot the tlae sralae4 partiel.. ara4

as noh. 01...... or breda.....U,. OOOU'8- !h1. ta creat." at the ....
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eM wall noted b7 poor r8OO1'.17 of the '1 edge eoree. 'l'he lel\«e uDder the p1en

and 81ddle abutilente 1'1, however, firm and. lhcul4 provide adequate support fot"

direct ClOlltaat FeaRne of the pin. and abuta.te. Allowable bear1nc value

for \ht. le4ge would be "'sllt, to tMrt7 (20-)0) kn. per equare toot, wUh

the lower range '0 be a.led on end boarlns pU....

9lo oV81"burden at the top ot tht. fold 18 e. tlrm veatbare4 .nt7 01a1

t7tth the land coDhnt 1nereaBlllg with depth. At either Rd, 8 laTer of COlI­

pact ,nt7 ,and appeare 'below which appear, Ii hard psbbl1 .tit.. Beeau,. the

weathered ,11'1 clq will 001l10114&to s11ghtl, undR e4dttioaa! loadlDg. aDd

also be.use of the pro~lll1" to a 1004 ledge 8U'taoe, it 18 recoaeDded that

the bridge 8Ult"J'Q.~Ill"" be lupportect dtreet17 OD 1~e aDd. at the deeper

eD4 b;r en4 t!'lcUoDal pUe. 41'1... throQCb the tl11 or on ,pr-eL tooUac'

plaoed. in the 4••e sllt7 eud aD4 gra",l.

SUJSEmp DEUlL llEPQl!

IIlto,.,tate - Southbound. tea.

".1IM' 'Cb 1 gel .)lEl" nu£ :Bor1nca S u4 12 (8hM" 7 aD!! 10) &m4

tranne". ,eoUon (Shee' 2) thow the aistine 1011. profU. un4.r the pro-

poe_ lOcatiOD of Aba'_.' Bo. 1. If the abu.'men\ b oOlletl'Uoh4 after the

approaoh fl11 1. l184e, U 1. ~eco__td that \he abu_.t 'be auppone4

throa,:h. the ule of frictional pU.,. U 11 beU..ed that pile••7 be 4r1".

to .len.UOD 19'. JetUq -7 be helpful 1n r_ahlng thh 81....tlon.. heaueG

of the nor-! fluctuation of the groUDd vat. table, wo04_ pU •• are not

reoomeAed. Sprea4 tooUap could be ule4 proy14e4 the tootin« I' placed.

1n tbe elen•• 81lt7 BaDd aD4 ttrayel lqer. tly. (5) tee' below tho I!Ivtac••

A poaph (Sh••t 11) ha. be- 1184. Moving the 4••1p pre.lUree 1n relat1oJleh~·p

vlUl. th. width of tootiDg at the fly. (5) foot depth. !he footlne pre.lIDr.

oould. be l!lC1"...... 0.' toll. per .quare foo' tO'l" each addt tioH1 toot ot depth

below fh. <S) f ••,o !be tlll 'beh1D4 tbe abu'" Moul4 pertoN uU.faowPl17
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vl'h good compaotion in the fill a nec8.~lt7o

PiU tIt .... 1e !orinl 1 (Sheet 5) and the traJU)'lI'~rDe profUe {Shea' 2} show the

e:riaUD« subeurraee pl'ofl~... A .ouDding va.. made at the oppod to end ot \he

pier location to IIhow tm7 41pp1.Dg of the lodge .t1i~taao. fo IdDahe 1'1'0.'

action, 'he fooUae 8hou14 b. plaoed ft~e (S) fee' beloy the wrfaoe BD4

t1l108 tbe ledge enrtaoe 1. 1m, three aDd ~ia. 4cl.f (Jt> teet deeper c l' S.a

reGOlI1IIded tha t the pier be .uppor~ed cli.ree\ly 011 bedrock..

lilLI'''' 2. !Grine" (Sh.., 6) anct the trane"erss profile (She.' 2) ahow tbo

erl.tll1g soUt! profile at PteI' lio~ 2.. A rod. 0ound11lC "as mad. at the opposite

elld. at thh pler location '0 show a~ tlipptnc of the ledge IIvtace. Ae au

be .ee hOIl the tranSTue. profUe. a goot\ iet4«e aurtaos va. noted onl, fiT.

to liz (5...6) f ••t below tbo croUDd Artace. It t, recommeD4ed that Pier Do.

2 be npporte4 direct11' Oil the ledC- .vtaoe.

4)9"" 10. ~ AI4 nUl Bonq, 6 aDd 11 (Sheet. 7 aDd 10) aDd the t1"ane­

Ter.e pnfU. (She.' 2) ,how the ~1l. prot110 at the pJ"Opo_td location 01

Abu••_' 10. 2. .Ae CIa be .ec troll the profU$. the ledge .urrao. va. 01'111

eta (6) feet bel." the eUJ'f'aco.. It 18 J'eeo_de4 ,hat the abutmellt be n.p­

poris4 dlrect17 on the led«e .viaCle. It the fill 1_ to be plaoed beto..e th.

abu"" 1s colll.tructod. l' 11 believed eM beL'!'log pU" could be dr1Yn

th!'ough tbe f'111 aDd to the led..ge evf'llce.. Wood_ pU•• are not ".co_ended.

4u to the fluctuation 01 the l'I"O=d water table. flte approach ttl1 should

be adequatel, lapPGrted b7 the ditt w.thered I!I1lt7 014:r.. Good COllpaCUOll

1a 'he t111 la. hO.eYer. a nece$,lty.

lateretate - Borthbound LaDe

.....' Igo b Borinp 1 aD! 10 (Sheete 8 8Ild 9) and the t1'UfJ"e.H pl'Otn.

(Sh••, 2) .'11 the m4.,.1,1ng eo1h profile at Afttm., Wo. 1.. SiaGe a

111I1fol'll ledge ewoiaco •• :alated ft". <S) r••t below til. 81U"face, It 18 "'00Il'··

.ded that the abuta8l1t be etq)pOrted. dlreoUl' on the Id«. auriace. It the



abutment is to be placed after the fllle are made, end bearing piles ohoul4

be able to penetrate to the led€;e surface. Wooden piles are not l'ecommcded

due to the normal fluctuation of the ground vater table. '!'he approach till

behind tht abutment should be l!dequate1y 8Upported by the e:dsting tina SOU8.

Good compaction is a ne(~ees1 t,.
~~~! 1~ B~r1up J (Sheet 6) and the transverse profile (Sheet 2) ehowo

the i!ubsurface profi1 e at the proposed location of Pier No.2. tedee vas

noted 81% (6) feet below the surface on the south end of. the pier and 8 rod

souudlng at the northerly end enoountered a refuaal (believed to be the ledge

surface) eight and one halt (8t) feet below the surface. Since a footing

should be plaoed five (5) teet below the aurface, it 18 recolDIDaDded that Plw

No. 2 be dlreetly 8up;JOr1:ed on the ledge surface.

Pl'l UP. 2. l'oring 2 (Sheet 5) and the tran8verle profile (Sheet 2) showl the

lolls profile UDder the proPOled location of Pier No.2. At the north. end of

the pier the ledge surtace val noted eight and. one halt (ai) teet below the

surface while a rod sOUDIUng encountered a refusal surtece (believed to be the

ledge surface) at the saIDe depth OD the souther}, end. It h recommended

that Pier }lo. 2 be supported directly on the ledste 8vface.

Alnttllep.S '0. 2 and s:att.1'1'1 511rRASh 1'111.. Borings 8 and 9 (Sheets 8 ud 9)

and the transverse prottle (Sheet 2) Rhow. the existing 80118 protile at the

propoaed location at Abu_ent No.2. Sinoe aD7 footing placed in the Bllt;r

ol.,- la1'1' would undergo e0l:l8 sattl ement, the footing should bA placed apPI'O:rl­

mat,ly ten (10) te.t below the surface (elevation 180) 1n the med.iwn density

rtrm 911 t7 sand aDd gravel. Spread footing. eould be ueed and a graph haa

b.en drawn (Sheet 12) relating the width an~ eon~&et pressure at the ten (10)

foot depth. I'or each addtUoal foot below the ten teet the footing 18

placed, the contact ,pressure could be increaeed 0., toni pel" .quare foot.

It 'he till is placed before the abutment 1. conetracted, then pile8 are



South End

194

195

-s-

reco!~ended4 It ~c believed with the aid of j~ttingt piles may be driven to

aleTation 180. Sinoe the grou.~d water table fluctuates, wooden piles are not

recommended. The existing firm weathered 111t7 olays should adequately support

the approach fills.

Since the ledge surface was at a shallow depth at all the pier location••

1 t 1s recommended that the piers be SUppOl'ted direot on bedJ'Ook. E] evnUol1

ot ledge at theee piers are ae follovs:

Southbound Iane North End

Pier 1 194

Pier 2 194

Northbound Lane

Pier 1 185 186.5

Pier 2 182.5 182.5

If the abutments are to be plaoed after the approach 1"111. have been

oone'~cted. it 1s recommended that the.e abutmenta be supported b7 pilei.

Slnce the ground vat-er table tluctuates, wooden pileI are not recollBlended.

The elevation to which it is bel1eYed the piles III87 be drhen are as folloY8:

Southbowd lAne North W. South EDd

Abutment 1 195 19'

Abutment 2 193 (ledge> 192 (ledge)

Noi'thboUDd Ian.

Abutment 1 190 (ledge) 189 (] eid«e)

Abu.ent 2 181 178

Spread foo Unp .could be ueed OD the two (2) erlreae a'butlllent. wh01'e a

dene. brow. ,U t7 eand an4 erays1 1qer vaa encountered. Sheete 11 ud 12

haTe been drava ehov1ng the A.eip pre.eves in relatioaehip to the w1dth
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of footings.

Sinee the ledge surtace vas DOted within siJr and onG half <6!) feet at

the surface at the middle two (2) abutments. Bome thought mIght be given to

placing the a'b\1.tmente direct:!,. aD the ahallow ] edge IUrface. Un! t pressure·

.hould not 8%Ceed thirty (30) ton. pel' square foot.

Geod cOllpactton in the approach fills w1ll help el1m1J18te the cUtferenUal

.sttlemea.' between the 1'1gid abu'tlllent aD4 the flexible tl11.

Report Prepared b7 .:Ie;/h), .~
Report AjJpro"ed b1·~'wtIf!!:4.../

William R. Garri11
SoU, EDginesl'
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Shear Notee:

1. ?ield vane shear strengths inrlicated thus:

2. Laboratory vane shear strengths indicated thus:

J. One half unoonfinf'd com')TessivE; strengths indicated
thus:

4. strengths beyond renge of ulot indioated at right
ed~e of nlot by n\werical values and synbols thus:

5. Field vane shear stren~ths in e~cess of cauacity
of equit'':1~nt i'1~ i~at ~d thus:

6. Laboratory vane shear stren~ths in excess of
cauRct ty of equinnent (1.0 T/sf) indioated thus:

7. Field v~~e shear stren~ths in e.xCess of canacity
of eq'Jin:nent an~ b~Y'Jnd ren~e of 1Jlot iCldt cated .at
right e~~e of u]ot thus:

8. Laboratory v,ne shear strength in excess of
canacity of' equi'mn~nt (LOT/sf) Md heyond
range of ~lot indicated at right edge of ~lot thus:

Water co~tent Notes:

1. Natural water contents. giv:en as nercent of dry
weight. are inrHcEted thus:

J. Ignition lo~ses are given as nercent of dry
weight •

She.e-t 3

•
x

o

1,50(+~

1.00 (+)x

o

0-- -x
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BORl NG NO'I'ES LOG SHEETS DETAIL SHEETS

1. All samples and vanes are made
ahead of casing.

2. Scales and casing size as no ted.
on drawings.

3. Ground water table indicated thus:

4. Number of blows of 275# hammer
falling 18 inches required to drive
extra heavy casing one foot thus:

). Location and. designation of "dryl!
samples taken in S&H sampler #12908
indicated thus:

~ ~

_1 40 11(~al)

(i)&-- -41 101

•
6. Location and designation of "dryl!

samples taken in 2" G. D. 16 gao
seamless tubing indicated thus:

(I)€------i 1
7. Location and designation of "dryu

samples taken in 3~" O.D. 16 gao
seamless tubing indicated thus:

(D~u~-JI IU_

8. Looation and designation of wash
samples indicated thus:

(UfW-W---II
Unsuccessful attempts to secure dry
sample indicated thus. followed by
type of sampler:

Location of field vane test indicated
thus: DO

11. Number of blows of 275# hammer falling
15" required to drive spoon or tubing
one foot indicated thus:

-(GraPhiCall

12. sampling spoon or seamless tubing
driven by static weight of drill
rods and 275# hammer indioated thus:

13. J~" O.D. Udry" samples taken ''lith
piston sa.mpler. F 0----4 ~

Graphical
Natural water contents, given as
percent of dry weight are indicated '1 % 200­
thus:

Bottom of boring indicated thus:

14.

16. Refusal of drill rods or oasing 1n-
i dloated thus:

E7. Peroent recovery of rook oore by
d ta.me nd b it thus:

--- _._-_.__ ..__._------------------------------~
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NO. 340 20 OIETZGEN GRAPH PAPltR
20 Y 20 PER INCH
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20 X 20 PER INCH
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