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Rivepy Crossings
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The original reccmmendation ﬁ%ﬁ# §3 the Bridge ﬁ#*?ﬁi&gs Sestion
with regard to the Agawa River az R lgas of 350" and
5G' span respectively. This was ggﬁa;e&eaﬁig al%sfaé 5@ one bridge af
3?5‘ span, on alsount of the unusually high sost of Eﬁ%ﬁ%ﬁﬁﬁgﬁ?ﬁt at shis
site,

The Bridge Dezign,submitted by NMesors. A.M.lount and Aesscciates,
ealled for a 375' single span, and a hydrolegie report was later swpplied
by k%zyizgs&l@aﬁﬁ giving the sonsiderations on whish this size of opening
was bassd.

Beveral assumptions made in the report are open $o guestion, and the
#ore lmportant of these discussed below,

1) Characteristics of the Watershed

e ‘; P

The report states that the ﬁsﬁnaaa$§ieisy of the river $c the water.
shed results in repid s*&aag of runoff from a large portion of the water-
shed, In actual faet, - apea having rapid access 1s l2ss than 8 of the
total, and the %?%?&lz &x@ﬁgﬁtﬂ& shape of the estehment iz coenduecive %o a
relstively slow runeff. The general slope of the main chamnel, after
omitting vertical falls, is adbout mverage for the region.

2} Flood Elsvations

A high water level of 610.00 is queted in the report, and is also
shown on the bridge layout drawings ﬁiﬁh s date of Narch 21, 1955. 7This
elevation is a purely hypothetieal ome making allowanes for possibie foe
Jams at the river mouth, and the date aaxghsAérauias gr%ﬁabiy‘rsftra $e
that of a ietter from Blind River Dlvision ecnger watsy levels, and
is no% of any particular flood, The highsst known flood for 28 years is
reported to be 608.2, and ccourred om 23/2% April i§§? thus the fiow of
29,400 ofs at elevetion 610.00 quoted by the Consultants can (as stated
in their r@gsfij be disecounted completely.

" ‘*39&3&&%&' énaiga is based on & flood frequency of 5§ years.
For a Eriégs of this size and importance, & design flow of at least 25 to
30 years' recurrence is used both by this Department and by most other
bridge suthorities. A frequency of 5 years would be used only for a
temporary culvert on & very minor Righway at ell.




g : ¢ the Agawe with other rivers in
the e.s.s., %&%W mfft za:? up to 125 and 613 ofs per square miles
fiach eompar unressonable, as the runoffs for catchments of
:ﬁﬂw area in ﬁﬁrﬁwx‘a ﬁaﬁm range betuses 12 snd 1§ &fn m square

e.

5) Design Fiows

The precipltation records on wileh the emmlm&s' mw;&;m
a;amr ti& b ’*mp% géi@ those of variocus Susmer storms of ahort durat:
ing st Zewmlt Ste. Marie.

The use of this type oF mwﬁ sppaars to have Iittla Mﬂ"iﬁﬁi@a;
inspection of records covering a long pericd for MNontreal River, which
is sdjacent $o the Agaws, shows thet the peak annusl flood has mever
resulted fm & Summer storm, and is invariably édue to the Spring thaw,
razaiply sugsented by reinfall. '

tiereover, it must be pointed ocut tha. the Sault m Karie records
> would be of use only for Munieipal Pesign on comparatively small
sheds.

The unit hydrograph prepared by the Consultants is based on 1% of
runcff osocurrving m s am of 17 keurs' duration. It ie estimsted Shat
under actual maximum conditions of Spring thaw, these figures should be
nearer 2.21° runoff cocurring in 62 hours., A flood eavsed by a stomm of
mmmeefmeWMmmgiﬂsM?ﬁ” of runoff in
50 hours, although such & starm ix unlikely in thisz ares, and would have
& theoretlieal !‘mmy approashing 100 years.

The deslign flovw as darived from the .ydrograph is 15,0
the Consultant estimatez 1s ¢he value of & 5 year flocd.

The magnitude of a 25 year design flow has been calanlstsd by the
Brlidge Hydrology Seetion u 2 variety of methods, the range of results
being coensistently betwesn 9, t0 11,500 cfs.

The provision of a single bridge, inastead of the two structures
éﬂgm}:is recomeended will increase the flow in the ssin chamnel by
about 20%, glving a sorreasponding inersase of veloelty and a ﬁ%ghi risa
¢f water level. The undisturbed channel v:aleei#y appresch & fya,
but will be variable due to fiunctuations in the levels of Lake Supe
At tae time of the 1957 flood, the lake level is estimated to have #eea
about 6" below normal, and the pesk veloeisies were therefore somewas
above nermal, Other factors affecting water levels and uleanin at
the site are changes in the gravel bor at the mouth of the river, end
the ocourrence of ic¢e jams. The minlmum soffit elevation of 615.0

omuended earlier by this Seetion is eonsidered sufficient for all
normal contingencies.

The velooity through the bridge for a 25 year flood may range up $o
7.0 £pe., depanding on the variable gsonditions sentioned above.

Scour: The Bridge Hydrology Seetion has made app? ate seour ealeuls
#%Tchs which show that the maximun depth of seocur !til}. probebly not

00 sfs, whish
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during sny raly %o oecuy within the lifetiae sm

%ﬁm Mw gﬁmﬁ m&&mm the point éth&sM‘

mmﬁakmafmﬁﬁx,hﬁtzamfam,ﬁmm“., te
approach the north zbubment.

Ssour protectien, such ss stee) sheet pﬁ.m is mrare mm
ended to a depth of 30' a* the north abutment, and at least 15' at the
scoath abutment,

ky Any protedtive work on the main ekmi
lders, particularly at and bslovw the confluenc

Ae & furiher cheak on the B.H.O, caleulations, details of the
A.C, & H.BE. raliway dridge near Canyon &ava m bean obtained from
Company. This bridge is abgut 10 milez upatre
ergssing, and is not sceessible from any highway

The original structure was 2 trestle bridge 234! lomg with sn
effeative opening of about 200'. This was replagsed in recent years by
a 180' pridge, m@mmzﬁ? Tileed is reported to have had She
girders partially submerged. The cffm:we waterwey aiea of the bri
is asgmteé 2= ‘%@ 1&5@ smz'e feet compuared with the Mk&g Sectien's
eeoumend 1760 squsre Teet, ’%%s% Qagafaﬂ sampare very well
in watersheds and channel gharasteristise at the two
sites is %gkﬁﬁ iﬁﬁe gecount,

Concliusions!?

, The Hydrology Report propardd by she Consultants %u Justify & 375
span 1z baged on 8 mumber of unreasunedle assuspiions, snd 1s there
unrelicbls,

The sriginal recomsmensds S8 %
B.E.O. Driége Hydrology §éﬂ§ﬁ’iﬁ§%§ han Been mei&s% &:ﬁ f&é&&&k&é ¥y 8 Vel
iety of methods, and gppears perfectliy afsguate and economizgl.

Jur recommended :alorway arsa agrees very closely with that of the
existing R.0. & H,EB B, paiiway bridge upstreanm,

ez soffit elevation of 5i%.0 ie adequate.

Scour pretection should be provided to & depth of 30' at the north
sbutment and at lsast 15%' at She Bouth abuiment.

“he recommended mind

Any rip-rap provided for bank protestion

|
l should be of large-sized
I boulders.

f@r ﬁz.mis
JDHE/r m'a Hydrology Engr.

. ) SUPER HPOSED DOCUMENT MY
—FT VLl APPERR A5 NULTEFEED ON FILM
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AQAWA RIVER BRIDEZ

L)P 95€-87

ATIOH

It wec proposed thet 8 tost heles should be dviven
at She site &f the proposed new brifge on Highwey 17 erosulng
she Agewe Hivar. #ix of the test holes were %o bs losated

st the suggested locetions of the bridge plefs orrasiag the ,
meia river coursse, with 2 saditions? test heles to be performed
on the vehtre Yine ¥t epposiie edsus of the amsller tributery
o the main river o the Hersa of ths saly bBridgs.

Eseh ta8t hole wes te ba driven to deternine the
strate sneustered, the densities or vllowsble bLaaring veluss
of these strate, snd the dspth to bedroek if refussl sheuld
e ssacauntered. 4ay consiruetion diffriculties which =night
be snticipsted suring the bridre eonstruction wers e be
noued.

This investigatien was ¢-rried out by our mumber J
umit, » Sullivam *12% skid sounted dismond dril) rig, whieh
we8 moved into taw river eressing site froem Agewe Beooh en
August 18t, sad 228, 1957. The field work wse sompleied by
Geptembrr 5%n, Y57,

Eaci tssb hole wes performed by 4riving ewnd clesning
BL dril) onsing, sempliug ehesd of the eusing st 5 fi. intervsls
with 8 2% siendurd 8plit verre} ssupisr. The stendard penetration
test reselis wers recorded when sempling, these belng the
nusber of clows of & 140 1ba. hazmey falling 30 required So
drive the s=mplling tube e &lstases of one foot. Below the
61 ft. dapth, waseh ssmples only wers recovered and the twsd
holes were Gerried down only to loeste bedrock if wiihia the
160 £3. depth end %o deternine if wy loose er vory loose
eonditions existed to thet deplh,

SOIL ENGINEERING & LABORATORY TESTING, ROAD SUBGRADE INVESTIGATION,
EARTHWORKS CONTROL & PAVEMENT DESIGN, SUPERVISION & CONSULTATIONS.
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A1} sesples recoversd wers retunasd o owp
laborstory in Teronto ead exssiued in deveil. These
Bemplsa will be rotuined for o further period of 30 daye,
g0 will be destPored st tae ond of theb Lids unless we

&re otherwiss notified. 35ince 8¢ cohesive BLresam wes
g@%@%ﬁ%§§g§¥ a0 updisturved or Sheloyr tube samples were

The toat hele Ypostiors wilh taeir groumd

&7 avulions wers suprliiesd $e sur rield orew by She L.H.0.
stelf bused et Agewe. ‘Thne lessblons srz satwn on the
8lte plen sttenhed 8t Bhe Pugr of Shis iFte The remalta
sbininad st esch ue2y hels are nhown on the borehole 1ogs
attoshed 8l the roor of L4iS repert, & cross-ssesiops)
View thrcugh tust holes &, 7, 1, 3, 284 5 hes besn shown

$0 8 gros:ly exaggersted vertisal sesle sv thet fhe basie
infopsetion snd the veristiem in the Pield ;eneiration tast

resulie 3y be cuzpsred more asily,

S3T CUNLIZIons:

8imllerly to masy of S0e rivers in this pert of
Uniaric, the subsell is graamuler, with vorying gradatiomsof
send end Cians gravel, A3 mey be axpesiad 80 8)ose e &
acudh of & river discherging inte lske Supsrier, thsre is
2o wel! fsfined pnittern of siratificstion: Biere is slsd
ue eleurly ®sueb)ished puttern for densities, s)lthoush there
i sume unifor=misy =t depth in some of Lhe Lest holes.

Ggnarelly thers exists @ grey brown ccerse send
and multhooloured Fine srave? te a depth verying detwess
élevation 5835 sad 590. This siretas is ia o)) susem ot
1e88% danse, sad in scee o6263 13 very dense. Soas of the
fis1é pensir~tion tast reswlic sre groesly high, probadly
due to interrerencs from larger plecss of grevel.

Below the send end grove) merastus, thers exists
e deep bad of grey mend wiilenh 15 generally cosPse to ssdiup
&% & aigher elevelism, lcreasing is fineness gemersily with
depih. As moy be seen fro: the befahole 10gs thers &re ainer
varistions wiss emall qusntities of 21}t sad in soms ceges
eley, ususlly et considerable depth. 7here are £15° soay
orgaplio treces iz some of Lhs zsmples ohtsined fros
consideredle dopth. Ine field penstretion test resulss are
guite verieble. We have sfteched o brief graph showin ¢ the
penetration test results against the depth fay saoh test hole.




Sheet No. 3

Ine Lest reselos neve Lesn correeked for ths sutursced op
%ot oendition ir the Jiue send siress. Tihs resulis geners
indivese & wvospeet ¢ donse condition wiil some ubasusl iy
algu resu’ e sb 044 intervals o8 et Lued hele 6 &t She

55 snd o0 fb. dapihe, {slibough these resnlbe sre very sneh
awn greded 4ue L0 bhe very fine send soterial ) sad us at
tho 25 ft. deptk 1o teat hole 1. :

a8 might be sabloipeced, el) of the uemt nvies
Heré Wab everywheve Lulow spproximately slevation 60} whieh
corresponded reughly %o the piresn elevusiism., There is
S3LBle Aoubt thet woter exieis tarougincut this site below
tho present stress swinee Yevel.

1. Suitsble beerling eapucililes neer Lie waifsce oo thls
#its sre aet & problem. TPyasn sspuming the pooreed
gensial svarege stendsrd penetretion tesi resulss
ef 3¢ bPlowe jer foel, tsaring velues ¢f 3.9 tome pep
sguers foot for foetimge &4 fi. wide or less desreasing
80 2.8 tons per square fool for footings 10 foes
wide or sere ors obtaimable in ths sourse send snd
Pine grevel deposis #hick exlste above elevution $90.

2, E6ould you wigh foF some réseon Lo o¢s¥ry your footings
&1 lower depia in Sthe geserelly ooerss %o medive sand
it would e wise to reduss the sbove values somewhsd
to & velus of eppreximstely 3 tons per sguere foet
for footlnss & feoi wide or lese and deoreasiag %o
8500 £.% tOUF per sSusse oot for roctings 16 Teet
wide or sore, For footiungs betveen L ft. ond 10 £3%,
in widtn, the besring velues are sprroximetély
proportionsl. % neve smiunsd thed tie footinge
ir ge seee %11 be ev:iled below elevetion 585,

L fruvent fron vispel czemipstieon of $he site

J?

thet seour benssth your pler footlings could nlimssely
be 8 probles.st this sivte. IL appsers thst thers is
& possdbillily of Zlood v Fistions under severe
c¢opdiiions of se much w8 6 %o & £%. at thls erossing.
Hewewek, it i¢ ualikely thet the norael flood level
#xeeeds &4 o 3 £i. under svorage sondliieas. Esour
protegtion eBoald therefore be provided for et a
depth of betwean 15 wmd 20 ft. bvelow purfess. N
eust point out thad it wil:? anes 41ffioult driving
Sheet piling through She gravel deposiie st this site,

ot Mo ool S, SI




. peto associates lid.

solls report

it migh possidie te earry your plers
aad sbutments on pile dasds An order to aveld
the seees ity of drivisg sheeting, to & depth
of 15 fest te 20 feet, the use of piles for
boering espacity is unneosssery. It would be
Gifrieult e Grive displacemsat pilss Lhrous
this grave! Bbed.

Se it can be sntieipated that do~wntering wil) be
required in eny exssvelion st thls site where
She sxcavation i3 carried below the present

Stream level, Unlimiled gusntition of weter

can beo anticipated.
W/;/’"
e

8T g% : B, M, ?ﬁgﬁ; P, gﬂﬁi
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501l ENGINEERING SERVICE . TORONTO, OMTARIO
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5 SAMPLE TYPE ABBREVIATIONS

UNDISTURBED 8.5, 7% STAMDARD SPUIT TUBE SAMPLE V.Y, Be SUTU YARE SHEAR TEST

AR S.L. SPLIT BARREL WITH LINE 25 Q/y  UNCOHFINED COMPRESSIVE STRENGTH
5. T, THINMWALLED SHELBY TUBE SAMPLE W.L. WATER LEVEL IN CASING

DISTURBED WS, WASH SAMPLE ¥.T. GROUND WATER TABLE IN SOIL

LOST R.C. ROCK CORE
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. .Bnd_grove', minor silt
content,

3 LKl 8.8, 53 1 Het

R S
©

T

0y

[ IR
SRR B

t

i

|

¢

t

|

i

i

i

i

¢

1

€.

2076

%
&

Yrey-Brown| Dense _

{#8 sbove. |Dense

Brow
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Tigegn | e e
. -|Srey. . _|Compact to. ... . .|
L. Dense.

. Very medist. . .

5.() 4 Oi' » ,‘; J— PN e . Py . - . . - . P
26 i Very molst. _

e GOmpuot
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Jobs No.

Cosing ...

Compited fiy . “'M 'P' et s et s s

Borehole Mo, ... e

Boring Gute l,x
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LOST

45

SAMPLE CON

UNDISTURBED

DISTURBED

S,
S,
5. T.
w.

R

. C.

SAMPLE TYPE

5.
L.
S, WASH SAMPLE
ROLK CORE

2" STAMDARD S5PLYT TUBF SAKMPLE
SPLYT BARREL WITH LIMERS
THIN-WALLED SHELBY TUBE SAMPLE

Cheexed By ., 00, L

ABBREVIATIONS
145V T) YANE SHEAR TEST
UNCONFINED COMFRESSIVE STRENGTH
WATIR LEYEL IN CASING
GRAMD WATER TABLE I S0IL

15? un

M o . - . [N “u',,‘;».‘ Semple “hwa 1 o v _' ) -
SO DT SCRIPTION COpOUR Capmetency ":A";V;I”;“ = Fogand , .,::,17:‘,,,,. Type ‘:{Y‘n’;n 1 KHE MOISTURE. & REMARKS
[ ! o : ”f ot o+ o
- - D’ D" ? e -
X 2- RV i
e X Lo ) | .
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_gcoarse gruvel. Brown | M o
‘ -
e e i 5
e e e , , " ;
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. 4
. { - .
' !
1
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8.5,

i As sbove

but more

Ag above,

| TgFIEs and pebbies.

Dense

- Medium and coarse_sand, |

tDenge ). ...

ACompaot tao.. ... L. .
_Dense. |1

50R0ﬂ§ ,““q.]
T

Ll B Sa . 23 .lmSaLuratada, e
S S e - OISR
- ) B N B . S .

e e o e e et e e - B D ST S B B DU I S N

400’ i
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- I - - R I

- Jusror - o
As ubove. A5 wbove. Compeot to | 0 [x]8.87] 26 | Wet. S
R B Dense. | D : [ I S
T T I A T k-
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. 7,00,

w’r . .
~¥ine sund,

Very line sility send,

orgunic trsces,

v
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B 7 usoistunsen 8.5, 2° STAMDARD SPLIT TUiR: SAMPLE V.T. 04 STO YANE SHE.R TEST
R e $.L. SPLIT BARREL WITH LINERS G/ SHCONFINED COMPRESSIVE STREWGTH
5.7, THINWALLED SHELBY TUBE SAMPLE WL, WATEX LEVEL N CASING
58] vistursEo W3, WASH SAMPLE W.T. GHOUMD WATER TABLE ih S8,
! “ LOBT R.C. ROCK CORE
T MHph 95 D5, P 1 110 3 4 Ao 1 0 4y e i R - e Vs e e o e

sty . Sarnple P | Vonghe . '
SO0 DRSCRIFTION oL Dty e TR o | o} WATHS LLYESS SO0, MOMTURE, & AFMABKS
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SOIL EMGIMEERING BERVICE ~ TORONTO, OMTARIO
BOREHOLE LOG

Job Name .06, Rivzy Hay. 17 Borshole Ho. &

i 0 1c
Ciiont FE s ORI W8 ATSTLIL A o) R O R ‘7'fdllnq....,..{f!fm,,.,,,.. Boring Dote .4 afe b fkie 1957
Dasum adt ala Compited By .10 Checked By . s

SAMPLE COMDITION SAMELE TYPE ARBREYIATIONS
V23 twmstursep 3.5, 2* STANDARD SPLIT TUBE SAMPLY V.T. W 5ITU VANE SHEAR TEST
. e 5.L. SPLIT BARREL WITH LINEKS Qv UNCOMFINED COMPRESSIVE STRENGTH
SR - 5.7, THINWALLED SHELBY TUBE SAMPLE W.L. WATER LEVEL IN CASING
W.5. WASH SAMPLE W.T. GROUND WATER TABLE IN $0IL

R.C, ROCK CORE

R A A AT 31 . o TS T R

s ns T e
. nrsple Mo & s
2.‘: e Lo | "ot ‘,';"':"‘ z WATER LEYFLS, SOIl. MOISTURE. & REMANKS
Come Ve
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Borehole tin, . ...3

Baring Gate , Pt 9 -

N "
Dot ... RaHLa s Compitnd By AME s Chached By L W
: SANFLE CONDITION IAMPLE.TYPE ARUNEVIATIONS
@’/K] UNDISTURBED 5.5, 27 STANDARD SPLIT TUBE SAMPLE V.l ST VANE SHEAK TEST
; E@g FaiR S.L. SPLIT BARREL WITH LINERY /s UNCORFINED CONPRESSIVE STRENGTH
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