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INTRODUC~ION .-
A subsurface investigation has been completed tor ~e proposed 

construction ot two bridges to carry the northbound and southbpund 

lanes of the lpterstate Highway over the west crossing ot the 

Souadabscook Stream in the Town ot Hampden. Maine. This proposed 

bridge location is part ot the Interstate Project I-95-7 ~14) and 

is the tirst of tOree crossings of the stream required because ot 
poor soils conditions further to the north. The bridge is looated 

several hundred teet downstream tram the existing bridge crossing 

over the Souadabscook stream between Hammond Pond and Hermon Pond. 

In JUne a soils report was forwarded to the Bridge Division 

covering the supsurface explorations tor the proposed orossing ot the 

East Bridge and a third report covering. the, Center Bridge will be 

forwarded to the. Bridge Division later this month. In the earlier 

report tor the eaetern crossing of the stream, the majority ot s01ls 

were firm and granular and a little ditficulty was anticipated. 

However, on this bridge as well.as on the Oenter Bridge. la~ers ot 

varved clay haye required additional analY8ia in the ottice. 

Preliminary soundings wi ~in the bog area were made in the winters 

of 1959 and 1960 and upon receipt ot the plans tor the bridge 1ccation 

boring. were made in March and April ot· this year by drilling orews 

under the supervision of Mr!> Taylor and Mr!> Brown. A detail so11s 

protil& and roport covering tne entire bog section trom the Pond Road 

to the Bnerson l-1'il18 bridge project will be forwarded to the Primary 

Division later this montno 

Included with the illustrations wi·thin this projeot are the 

boring notes on Sheets 1 and 20 The boring details tor the .14 borings 
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made at the proposed substructure units tor both bridges are shown 

on Sheets 3 through 18. The trL""lSVerSe profiles along the proposed 

substructure locations is included on· Sheet 19 while the plan and 

soils nrotiles along center line both tor the northbound and south­

bound roadway ue shown on Sheet 20. 

GENERAL CONDITI ONS 

In moving to the south at the large and extensive bogs in He~on~ 

the alignment bas been torced to eross over the Sauadabscook Stream 

three times and thus three structures are req~ired~ This southern 

alignment was on bett'er 80ils than to the north, but the U¢erly1ng 

soils are tar trom being classified as good. 

In general. a deposIt 01' peat overlies the low wet areas. ..This 

peat has a high water content and IgnItIon loss and should be removed 

Wherever .encountered. In ~eneral, the deposit is less than ten teet 

thick and at the proposed orossings a maximum of two teet 01' peat 

should be antiCipated. 

The peat is. underlain by a medium consistency 0181. This layer 

is in most cases V6l"1 shallow and is mixed with sands and in general 

is not encountered below elovation 115. 1"h1s clay is ot recent age 

as ~omp!!lred with the underlyine clay which chan~os trom a stitt 

woather zone near the top to a medium consistp,ncy and sand layers 

appearing 'and increasing in .f'X'equency wi th dop,th~ The stitt clay zone 

should adequately spread loads oveX' the underlying soils to minimize 

any shearing action. Some settloment. however, should be anticipated. 

In general, this deposit was not encountered below elevation lOO~ 

The clay is under!. ain by a sand and gravel deposit varying from 



five to a maximum 'of 'eightoen feet be.foro ·the ledge surraH was 

enoountered. This, sand 1s of medium densIty and shouldald in draining 

the clay layer above 'by provldlzlg a dt'alnage path. Thus, the clay 

although ot poor permeability and 'consolidation Charactepistics Should 

be essentially complete in settlement ,by 'the time of paving--an est1-

mated two years 0 

The ledge 1s a phylli te with, a high -angle ot folia tion and thus 

probably h1ghly t~actured on, the surface. The elevation 01' the ledge 

was un1.t'Ol'll'1 along the northbound lane between elevation 90 and 94 but 

varied trOM a low 01' 78 to a high 01' 99 along the southbound lane. 

Since a fill 01' ten teet 1s proposed behind the abutments and the 

subsoils will consolidate, it is recommended that piles be driven to 

support the substructures. Since these piles will be driven to the 

ledge s.urface. steel piles are recommended. 

SUBSTRUCTURE DE'l'AILS 

Northbound Lane 

Abutm.en t 50. 1. 

Borings OT 18 and OT 19 were made on the 1'1ght and lett ends 

respectively at the proposed location ot Abutment No. I at Station 

3490 f 44. The details ot ~lese two bo~ings are shown on Sheets 6 

and 7 while the transverse profile 1s shown on Sheet 19 with 'the 

general proti1e sho~ on Sheet 20. The ground surface is at elevation 

121.7 with a finished grade at elevation 131 and thus a tl11 at 10 teet 

is proposed behind the abutment. As noted on the plans, a layer at 

sott compressible peat one toot deep was noted to overlie the area 

and Should be removed prior to the addition 01' the till behind the 

• 
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a~~tment. This peat was underlain by a layer of medium consistency 

g:r-ay silt with a thin layer of sand extending to elevation 115. 'Ibis 

deposit is of recent age since it is 'underlain by a stiff weathered 

silty clay extending to elevation 950 ,Between elevation 107 to 102 

the clay was of medium consistency with sand layers ap~aring more 

frequently with depth changing completely to silty sands below 

elevation 95. Ledge was cored on the left at elevation 90 and 

elevation 9005 on the rightG The ledge was classified as phyllite 

with a higb angle of foliation. A shear analysis indicates that the 

proposed fill and back slope should not encounter any shearing 

difficulties; however, some settlement should be expected. ShearIng 

dIfficulty is minimized because of the stift overlying clay. The 

deposit is rl\irly thin and therefore the majority 01' settlement should 

be ct1lllpleted wi thin the two-year period wh ich will extend· trom the 

beginning of the nroject to tho final paving. It is therefpre believed 

that the substructure for this unit can be best supported by piles 

driven through the approach fill through the underlying soils to the 

ledge surface at elevation 90. Steel piles are tlJerefore reconm:ionded, 

although cast-in-p~ace concrete piles could perform satisfactorily. 

Wooden piles would not,re satisfactory because 01' ~.e cutoff above 

the ground water table. 

Pier No.1. Borings O'l' 14 and or 17 wero made on the left and right 

ends respectively tor '!#he proposed looation of Pier No. 1 at ',Station 

3l~90 .J 84. The details for theso ti-TO borings' are shown on Sheets .3 

and 6 while the transvorse 'Oroti1e at the substructure 'l:Uiit is shown 

on. Sheet 19 and the plan and center line soil proti1e are shown on 

Sheet 200 These two borings were made within the existing stream area 
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with the top of the stream hed being encountered at elevation 116.6 

on the left and 116.4 on the right. A thin layer o~ organic fill was 

noted on the left sid~ and none on the righ t and this was underlain 

by a gray silty clay generally eneountered on ~le northbound lane to 

be of medium consistency, below which at elevation 12.5 was a stiff 

weathered silty clay previously encountered changing to medium consis­

tency with largo sand layers at elevation 107 and to complete sand 

below elevation 102 0 The ledge surface was encountered on the left 

side at elevation 91.6 and on the right side alao at elevation 91.6. 

The ledge was also noted to be ot phyllIte as similarly encountered at 

the proposed abutment. Since these soils are compressible and within 

the stream area, piles are recommended to support the substruc~re tor 

this unit. It is believed that piles can be driven to the ledge surface 

with a little difficulty. St~el piles would be recommended because or 
the underlying soils, however., ca~t-in .... place or wooden piles would 

perform satisfactorily provided the latter are cut ott below the 

ground water table. 

Pier No.2. Borings C~ 15 and CT 16 wepG made on the lett and right 

ends respec~ively tor the proposed looatian ot Pier No.2 at Station 

.3491 I- 34. The details tor these two borings are shown on Sheets 4 
and 5 while the transverse profile at the substroo ture unit and the 

plan and soils protile along center line are shown on Sheet 20. ~ese 

two borings were also made wi thin the stream bed through the water and 

the stream bed was noted to be approximately at elevation 117. The 

medium 'consistency silty clay previously noted at Pier 1 and Abutment 1 

was again encountered in these borings. The deposit extended to 

elevation 112 on the lett and elevation 114.5 on the right before the 
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top of the stift weathered clay was encountered. This clay layer 

extended to elevation 104 on the left and 101 on the right with the 

deposit changing to medium consistency and large sand layers below 

elevation 108. Below this t~he silty sand becomes dense only directly 

above the ledge surface which was noted to be at elevation 93.8 on the 

lett and 91.6 on the right. The underlying sands are extremely loose 

and p08s~bly have some art~sian flow in them causing this looseness; 

however, it should not be of large enough magnitude to be of d1.fticulty. 

It is recomIIlended that tbe substructure for this pier be Supported by 

piles driven through the underlying soils directly to the ledge surtace o 

Steel niles would be recomrrended; however, cast-in-place or wooden 

piles could bo used provided the latter are cut ott below the ground 

water.tahle. 

Abutment No.2. Borings CT 29 and CT 30 were made on the right and 

lett ends resnectively tor the proposed lo-cation or Abutnient No. 2 at 

Station 3491 "74. '!'he details tor these two borings are sbown on 

Sheets 9 and 10 while the· transverse sections are shown on Sheet 19 

and the plan and soils profile along centor line are sho~ on Sheet 

20. r.he previousl~ encountered overlying medium consieteney gray 

clay was ~ot encountered in these borings but the ground sur£ace 1s 

above elevation 121 and 122. r.lhe top soils were noted to be 'ot loose 

sands with embedded wood tl'Elgments, indicat:tn~ an overfloW' and 

scourable materials probably having been depOSited in the past dUring 

high fl<)ws ot wa1?er. ,~This is underlain by ,the depoei t of stitt gray 

silty clay with bl.ack spots and :M1St spots noted near the surta.e 

changing with depth to a varving with thin sand layers and below 



elevation 110 the sands vlere of equal magnitude as ot the clay. Clay 

layers were found in the sand deposit which e~::tended to the ledge 

surface on the right side, whereas no clay layers were noted below 

elevation 103 on the left. The underlying soils therefore are 

susceptible .to consolidation and settlement should be anticipated 

behind the abutment o Since the finished grade is at elevation 1)1, a 

till of 9 feet i8 proposed behind the a~utment. The details for the 

limits ot excavation will be included within the roadway section 

which will be constructed prior to the bridges. Since the abutment 

f'ills will be completed prior to the starting of' the substructure at 

this abutment, it is recommended that the substructure be snpported 

by piles driven directly to the.ledge surface at elevation 92.1 on 

the lett and 9303 on the right. Steel !)iles are recommended; however, 

cast-in-place concrete piles could be used as well as wooden piles 

provided the wooden piles are cut off' below the ground water table. 

South bo'\Uld ~ 

Abutment No.1. Borings OB 33 and OB .34 weN made on the lett and 

right ends of the proposed location of' Abu1ll!ent No. 1 on the southbound 

roadway. The details tor these two borings are ahown on Sheets 13 and 

14. The ground surface was noted to be at approximately elevation 121 

with a finished grade of' elevation 131, tr,eaning a till 01" 10 feet is 

proposod behind the a~tmento A one-foot layer of dal'k brown peat was 

encountered on the right side but· was noted ~ to extend to the lett 

side. This material should be removed prior to the addItion otthe 

fill within the areao This was underlain by a three-t~ot layer ot 

loose brown silty sand with embedded wood fragments o This materIal 



is probably the erosional material deposited during high flows of 

the river. These wood fragments should not cause difficulty due to 

their compression sincstbe ground water t~ble will be quito high 

within the area. The stiff gray silty clay was noted in t~his area to 

extend to elevation 118 Changing to medium to sott consistency below 

elevation 109 with sand layers being picked up in the bottom or the 

deposit below elevation 100 and the sand content increasing to 

nearly equal thickness ot clay layers between elevation 94 and 99. ThSs 

was underlain by a medium to dense gray silty sand and the ledge surface 

was noted to be at elevation 77.8 on the left and 86.1 on the right. 

This was the deepest at which the ledge· surface was encountered o Since 

t~e fill will be completed prior to the construction of the substructure 

units, piles are recommended to support the substructures directly to 

the ledge surface and steel piles are recommended. Cast-in-place 

concrete piles could be used. The clay deposit wi~in tbe area is 

of medium to soft with an overlying stitf clay, indicating that while 

some consolidation should occur, sufficient shear strengths are high 

enough such that no shearing difficulties should be anticipated. 

The clay deposit is underlain by a granular soil, thus aiding in 

nroviding an exit or a drainage path for the water to allow oonso11da­

tion and the majority of consolidation or settle.ment should be completed 

within the two-year period o 

Pier ~o. 1. Borings en 35 and GB 41 were made on the right and left 

ends respectively for the proposed location of Pier No o 1. ~e details 

for these two borings are shown on Sheets ~ and 18 respeotively While 

the transverse profile tor the substructure unit is shown on Sheet 19 
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and the plan and oenter line soils pro1'ile 1s shown on Sheet; 20. 

fuese two borings were made within the river area and the bo1itom O.f"tJ:18 

stream bed was noted to be at approximately eleva'tiion 117.5 to 118 

wi thin the area. A thin depos1 t of peat overlaid the s'tiff gray silty 

clay with :rust spots. This stiff olay Changed to medium consistency 

at approximately elevation 110 and sand layers were noted below eleva­

tion 103 with the deso~lptlon changing to alternate layers of sand 

and c1ay below elevation 100 on the loft and 105 on the righto Thi8 

alte~ate layerin8 extonded to elevation 88 on the loft rund 97 on the 

rir-ht, below which was a layer of sand and gravel wi th the lodge 

surface bOing encountered at elevation ~o2 on the loft and 93.9 on 

~ 

the right. Since the underlying soils are highly compressible it is 

recommended that the SUbstructure tor this unit be supported by piles 

driven through the sti:rf clay and underlying sands to the ledge surface. 

Steel ~iles would be recommended; however, cast-in-place or wooden 

piles could be used. The latter must be cut oft below the top of the 

ground water table. 

Pier No.2. Borings CB 39 and DB 40 ware rr.ade at th$ right and left 

ends respectively of the proposed location of Pier No.2. 'r.he details 

tor these t't10 borings are shown on Sheets 16 and 17 'Whi~e the transverse 

profile is Sh~v.n on Sheet 19 with the plan and center line profiles 

shown on Sheet 20. These two borings were again made wi thin the 

stream bed elevation and the bottom of the stream was noted to be at 

approximately elevation 116 on the right and 117 on the 1efto A thin 

layer of silty sand and peat was noted to extend above the stiff clay 

layer which WaS noted t:o be at elevation 115. This stiff clay changed 



to a varved clay with sand layers below eleva;'ton 110 and lru:oge sand 

layers noted below elevation 104. Between 102 and the ledge surf'ace 

at el",vation 99 on the left and 96 0 1 on the right was a layer of silty 

sand with pebbles. It 'is theref'ore reeonm.ended that the substructure 

be supported by piles driven direotly through the underlylng so11s 

to the ledge surface. Steel niles would be recommended; however, 

cast-ln-place concrete piles could be used •. 

Abutment No. ~o Borings OB 31 and OB 32 were made on the lett and 

right ends or. the proposed location of' Abutment No o 2. The details 

for these two borings are shown on Sheets 11 and 12 whl1e ~e transverse 

sectlon is shown on Sheet 19 wlth the plan and soils 'Profile shown on 

Sheet 20. The proposed location Is at the edge of' the existing channel 

and a f'oot of soft oompressible peat ~s noted, below whiCh the stlf'f' 

clay was a~ainencounterod at ele~atlon 119. This cJay layer changed 

to rust spots and varying. Below elevation 110 there are alternate 

layers of' sand and olay changlng below ~ls elevation and extending 

to elevation 102. Below elevation 102 was a silty sand with the ledge 

surf'ace belng noted at elevation 9501 an the left and 9303 on the 

right. The ledge was of phy~lite with a high angle of foliation. A 

fill of 11 teet ~s proposed hehind the abut3n.ent. It is recommended 

that the substructure be supported by piles driven through the a~proach 

till into the ledge surface. Steel piles are recommended. 

sm-mARY . 

Piles are reoommended to support the substruoture units. It is 

believed that niles can be driven to the following ledge elevations: 
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Northbound Lane Le:f't Ell:d Right End 

Abutment Noo 1 90 90 0 .3 

Pier :Noo 1 9105 91.5 

Pier Noo 2 93.8 91.6 

Ab1,l.tm.en t No. 2 920·1 9.3 • .3 

Southbound Lane 

Abu tment No o 1 77.8. 86 0 1 

Pier No o' 1 84 9.3.9 

Pier No. 2 99 96 0 1 

A;butment No. 2 9501 9.3.3 

ste.el piles would be reoommended; however, cast-i~-place concrete 

piles could also be used. Wooden piles would have to be cut ort below 

the top of the ground water table. 

Soft oompressib1~ soils underlie the area behind the abutments and 

some settl~ent should be anticipated behind the approach tills but the 

amount is small and the anticipated time tor completion should be 

equal to the timing for the paving of the roadway two years atter the 

f1lls are oompleted. 

FrIB: ob 

R~:l;r;{~tted. 

Frederiok M. Boyce, Jr. 
Soils Engineer 
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:BORING NOTES --All samples and vane. are made 
ahead of oaaing. 

Scales and oasing size a. noted 
on drawingt. 

j. Ground water ta~le indicated thull 

4. Number of blow. of 2751 hammer 
falling 18 inohes required to drive 
extra heavy casing one foot thus: 

s· 

6. 

8. 

10. 

Location and designation of "dry" 
lampl8s taken in s&H sampler #12908 
indicated thus: 

Location and designation of "dry" 
samples taken in 2" O. D. 16 gao 
seamless tubing indicated thus: 

Looation end designation of "dry" 
samples taken in 3t" O.D. 16 ~. 
seamless tubing indicated thue: 

Looation and designation of wash 
samples indicated thull 

Unsuooessful attempts to secure dry 
sample indioated thul. followed by 
type of sampler: 

Looation of field Tane test indicated 
thus: 

LOG SHEETS 

(Do 

CDc -I i 
(Du 

Q ... .. 

DO 
11. Nwnber of blows of 2751 hammer falling 0 i I 

IS· required to drive spoon or tubing 20 1-----' ....... , , 

one foot indicated thus: 

12. Sampling spoon or seaml.s. tubing 
driven by .tatic we1gb' of drill 
rods and 275# hammer indicated thU8J 

13. ;til O .. D. Itdryll samples taken with 
p1aton sampler. 

-II 

-I ~ 
14. iatural water oontents. given a8 I • 

percent of dry weight are Indicated 310/o200--~:"."JI • 
thus: 

IS. Bottom of boring indicated thus: 

16.. Refusal of dr11l rods or casing bl­
dlcated thus: 

17. ~ercent recovery ot rook oore by 
diamond bit thUB: 

~ 
~ 
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SHFAR AND WATER CONTIWT NOT?S , 

Shear Notes: I 
I 

1. 

2. 

3· 

4. 

5. 

6. 

7. 

:~. 
Field VMe shear'strengths indicated thusc 

Laboratory vane,mear strengthe indicated thus: 

One half unoonrtnp.d oom:ore8l31ve strengths indicated 
thus: ~ 

strengths beyond. range of :olot 1'ndioated at right 
edge ot nJot by numerioal values and symbols thus: 

Field vane shear strengths in e~oell ot ea:oae1ty 
ot equl:om~nt indicated thuI: 

, Laboratory vane shear strengths In! exeeu ot 
ca:oa.e! ty of equipr.1ent (1.0 'r/sf) indicated thuI: 

Field vane shear strengths in excess ot capacity 
of equlnment and beyond range of :olot indicated fot 
right ed.g. of :olot thuI: 

8. Laboratory vane eheaTltrength in eXOess of 
oa~acity of equi~ment (I.OT/sf) and b~ond 
range of ~l~t indicated at right edge ot :olot thuI: 

Water Content Notel: 

1. Natural water oo.ntents, ~:t"'n as :geroen\ of dl7 
Weight, are Indtcated thus: 

l. Pla~8t1e and liquid limits are iJldicated thua: 

3. Ignition 10Bse8 are given 'a8 :o"rcent ,of dry 
weight. ; 
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