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INTRODUCTION

The subsoil investigation at the Loon River was under-
taken as part of the overall geotechnical investigation
on the Mackenzie Highway between Ft. Good Hope (Mile 725),
and the junction with the Dempster Highway (Mile 936),
iﬂ the winter of 1973-74. This crossing site was bne of
five major stream crossings which were investigated in
detail during the course of the field work. General
terrain analysis and borrow evaluation along the Highway
has been submitted earlier in Volumes I to VIII of a
report entitled Geotechnical Investigation - Mile 725 to
Mile 936, Mackenzie Highway. This report on the Loon

River crossing comprises Volume XII of that overall report.

All field and laboratory work associated with this inves-
tigation was carried out by the Special Services Section,
Design and Construction Branch, Western Region, Public

Works Canada.

SITE CONDITIONS

The proposed bridge site is located approximately 4 miles
upstream of where the Loon River empties into the Mackenzie
River, and is at approximately Mile 742.2 of the proposed
Mackenzie Highway. The geographic location of the crossing
is shown on the 1" = 90 miles key plan, Drawing No. A-1,

Appendix A. Drawing No. A-2, Appendix A, outlines the
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upstream drainage area of the Loon River, and Drawing No.
A-3 is a detailed, 1"=1000' mosaic of the proposed cross-

ing site.

The Loon River drains an area of roughly 1200 square miles
in the southern portion of the Anderson Plain - a vast,
broadly rolling, till plain. Major depressions and valleys
in the Plain are developed into underlying shale and silt-
stone of the Hare Indian Formation, and the Loon Lake -
Rorey Lake depression, which constitutes the main drainage

basin of the Loon River, is no exception.

At the proposed crossing site, the Loon River is entrenched
in the Plain and has formed a relatively broad (3500")
valley, roughly 170' below the level of the surrounding
terrain. The floor of the valley is a flat, wide, flood
plain, and the River is presently at the southern edge of

the flood plain in the area of the crossing, and close to

the south valley wall. There are a series of glacio-fluvial
and alluvial terraces on both sides of the flood plain - on
the south the terraces are of limited extent due to the close
proximity of the valley wall, however, on the north the

terraces are broad and offer a gradual and relatively stable
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route location out of the valley. Permafrost is contin-
uous throughout the area and the south valley wall con-
tains ice rich materials which are potentially thaw
unstable. To avoid a massive cut here the descent into
thé valley has been located within a small tributafy

creek valley. The crossing site over the Loon is slightly
upstream of the mouth of the tributary creek. Photos #1
and #2 in Appendix A are low angle oblique photographs of
the crossing and illustrate the salient topographic

features.

An aerial photographic interpretétion of the surficial
geology of the general area of the Loon River crossing is
shown on Drawing No. A-3, and the terrain legend describing
the symbols used is presented as Drawing No. A-3a. The
immediate area of the crossing is shown in profile on

Drawing No. A-4.

The stream channel at the crossing is roughly 100' in
width, and 50 year return flows have been estimated by
others (3.4)* at roughly 13,000 c.f.s. with maximum water

levels near elevation 201 (approximately 11 feet above

stream bed). Flows to this elevation would partially

* Numbers in parenthesis refer to the List of References
presented at the end of this report.

® ® 8 9 8 8

4



T BT

inundate the flood plain to the north of the River.

No bridge design details are available at present although
a 380' structure has been recommended by the hydrological
consultants - (3.4) . Excerpts from the hydrologiéal

report are included in Appendix C.

EVALUATION OF SUBSOIL CONDITIONS

A. Field and Laboratory Analysis

A total of 10 test holes were drilled in the immediate
vicinity of the crossing site. Hole locations are shown
on Drawing No. A-3, Appendix A, and borehole logs are
included in Appendix B. All holes were drilled by means
of a Mayhew 1000 drill rig using compressed air as the
drilling fluid. Disturbed samples were obtained at
frequent intervals in all holes for water content deter-
minations, ice descriptions and material identification.
In addition a core sample of shale was obtained in hole
#L-3. All samples were returned to Edmonton for analysis

in the Departmental Laboratory.

B. Subsoil Profile

The boreholes and the inferred stratigraphic sections are
shown on Drawing No. A-4 in Appendix A. This subsoil pro-
file presents a generalized grouping of the soil types

encountered and individual borehole logs should be consul-

ted for detail.
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Shale underlies the river bed at relatively shallow

depths (5' - 10'), with the river bed material consis-

ting of sands, gravels, cobbles and boulders. Immediately
adjacent to the river channel are alluvial meander. plain
deposits consisting of stratified clay, silt, and, primar-
ily, sand and gravelly sand. Clay and silt strata tend to be
ice rich and are wet or exhibip free water on thawing;

sandy strata contain little visible ice and are normally
moist to wet on thawing, with moisture contents in the

order of 10%.

The shale surféce is relatively flat lying in comparison
with the ground surface profile, hence overburden thick-
nesses are variable, especially on the south side of the
River where the surface rises 40-50' in a series of
alluvial benches within a lateral distance of 700'.

Near the river channel, thaw zones and free water were
encountered at or slightly below the level of the stream
bed - i.e., see logs for holes #1A, #2, #3, #4, #4A and
#5. In most instances the thaw zones were shallow, how-
ever, because of the absence of visible ice in the shale
bedrock, it was difficult to accurately determine the

permafrost profile below the River. It has been
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assumed that the shale is frozen at depth. A sketch of
the inferred thaw zone adjacent to and below the river

has been prepared and is included as Drawing No. A-5,
Appendix A. The depth of thaw below the channel was not
verified by driliing but is based upan theoretical analysis
of thaw zones below water bodies (1.2). Note that the
permafrost profile below the river's edge has been shown
as almost vertical which is a situation confirmed in the
field by many investigations. The thin thaw zones on both
sides of the River are attributed to the warming effect

of river water in the perméable'granular subsoil, and on
the south side, also possibly to some effect from water

in the tributary creek.
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FOUNDATION SUPPORT OF BRIDGE STRUCTURE

A - General
The shale bedrock provides the obvious bearing stratum

for the foundation elements, and either concrete spread

footings, or pile foundations, are considered suitable

for abutments and piers. \

Design details for the proposed structure are not avail-
able, however, it is assumed the design will attempt to
clear-span the present river channel, and thus will

likely consist of a long center span, with a short approach

span at each end. If this layout is effected all piers

and abutments will be located outside of the thaw zone

below the river channel and will be founded on frozen shale.
Construction on frozen shale is not considered detrimental -
the shale contains low moisture (ice) content and there

was no evidence of ice filled joints or cracks during test
drilling. It is expected that there will be minor perma-
frost degradation during and shortly after construction,

however, it is not considered that any significant change

in the permafrost profile will occur as a result of the
bridge construction, and further, even should permafrost
degradation occur into the shale it is not considered that
it will adversely affect the béaring of the foundation

elements whether spread footings or piles.

8
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There is concrete aggregate available near Ft. Good Hope,
a haul distance of roughly 20 miles, and possibly much
closer in the alluvial terraces on the north side of the
Loon Valley, although tentative borings here indicate the
materials are dirty and would require washing for use

in concrete. Thus construction of large concrete abut-
ments and piers on the shale could be economically feasi-
ble providing the highway is constructed south to Ft.

Good Hope before bridge construction.

B - Bridge Foundations

It is assumedlthe bridge piers will be located within the
river's ice range and thus will be designed to resist ice
thrust and will likely be solid shaft piers. The shale

has the least overburden immediately adjacent to the river
and spread footings should be considered for the pier
foundations. Scour calculations (3) are included in
Appendix C and it is recommended the piers be placed at
sufficient depth to satisfy scour requirements or a minimum
of 4' below the shale surface. An allowable assumptive
bearing capacity of 20 kips per sq. foot may be employed

on undisturbed intact bedrock.

Abutments should be set back as far as practicable and

because of increased depths of overburden over shale and
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the height of approach embankments, it is recommended the
abutments be supported on steel H-piles driven to refusal
into shale. Piles may also be utilized for the bridge
piers, however, spread footings may be advantageous due

to the shallow overburden near the stream channel.

If steel H-piles are utilized they should be seated
directly upon the shale surface either on the bottom of

an excavation, or in a pre-bored hole, before pile driving
commences. This will ensure that the full energy of the
hammer can be utilized for pile penetration into the
frozen shale. The weight of the pile driving hammer should
be at least twice the weight of the pile being driven,
except that in the case of a diesel hammer the weight of
-the hammer should be at least equal to the weight of the
pile. To prevent damage to the points of the piles it
should be reinforced with flange plates for a distance
equal to 1.5 times the size of the pile. Alternately
points may be reinforced with a driving shoe. A heavy
_section pile - minimum 12BP53 is recommended and it is
believe the frozen shale can be penetrated to a depth of
approximately 10' if an adequate hammer is utilized - a
Delmag D-12 diesel hammer or equivalent is recommended
(approx. 22,000 ft. lbs.). Piles should be driven to

practical refusal which may be assumed at 0.25 inches per
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blow measured over the last foot of driving. It is
recommended that attempts be made to redrive a few piles

at the start of the job, two or three days after initial
refusal has been reached, as driving of sheet piles in
"shales and limestones has shown a stress release ﬁith

time which will permit additidnal penetration. If signi-
ficant (1' +) additional penetration is obtained, it is
recommended that all piles be redriven two or three days
after initial refusal. Piles driven to practical refusal
as outlined above may be designed on the basis of an allow-

able static load in the order of 100 kips per pile.

Void spaces in pre-bored pile holes should be filled with
dry, free-running sand following completion of pile-

driving.

Detailed records of pile driving should be maintained for
all piles. As an alternate to steel H-piles, pre-bored,
driven, closed-end pipe piles may be utilized. Preboring
of closed-end pipe piles into the shale is considered
necessary to facilitate the driving operation and to main-
tain alignment of the piles. The prebored hole size should
be larger than the pile diameter in‘overburden soils and
should be 85 to 90 percent of the outside pile diameter in
the shale and should extend to almost the full length of
the intended pile penetration - i.e., it is anticipated

that practical refusal will occur for pipe piles only
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slightly below the depth of preboring. It is recommended
that closed-end pipe piles extend approximately 15' into
the shale and that a minimum nominal diameter of 10 inches
and a minimum weight of 40 1lbs. per foot be used.. The
piles should be driven with a fairly high energy hammer =
Delmag D-12 or equivalent - and should be driven to refu-
sal below the prebored level. Piles reaching refusal
should be capable of supporting allowable loads in the
order of 100 kips - refusal may be assumed as a set of
0.25 = 0.4" per blow measured over the last foot of driv-

ing.

The prebored pipe piles offer an advantage over steel H-
piles in that a predetermined penetration depth can be
assumed. As with steel H-piles, detailed driving records

should be maintained.

C Bridge Approach Fills

Fill heights immediately adjacent to abutments will be in
the order of 15 to 25' and will be placed upon permafrost
terrain. The permafrost table will likely rise into these
fills hence stability of approach fills will not be a
problem. Backfill immediately adjacent to the abutments
should be either well compacted granular or bedrock mater-

ial which will require relatively long hauls - see Volume I

cesesces 12
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of Report on Geotechnical Investigation, Mile 725-936,
Mackenzie Highway. Field compaction control is recom-
mended on all backfill associated with bridge piers and

abutments.

R. D, Cook
Quality Control Engineer
Special Services

Western Region
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TERRAIN TYPING LEGEND

Terrain Types

Alluvial meander plain: ice-rich stratified

clay, silt, and fine sand over thin, discon-

tinuous layer of sand and/or gravel over till
or glaciolacustrine silt and clay

Fossil flood plain: ice-rich silty topstratum
over sand and/or gravel below the inactive \
floodplain of relatively high-energy streams

High terraces: silt-covered stratified fluvial
and/or outwash sand and gravel along the sides
of present river valleys and abandoned melt-
water channels

Ridge-and-knoll moraine: largely rolling
ground moraine with and without drumlinoid
forms; low to medium plastic £i1l1 with shallow

]

peat and ponded sediments in depressions

PHASES AND FEATURES

Topographic and drainage features

Drumlinoid forms, including fluting and
glacial grooves with linear ridges

Eroding valley sides and escarpment slopes;
mixed clay to boulders and/or bedrock

Topstratum phases associated with main terrain types

Slopewash deposits and associated sheetwash
drainage: top stratum of ice-rich, poorly
sorted silty clay and silty sand layers with
some gravel sizes and thin organic layers;
generally less than 5 ft. thick but may reach
10 £t. locally

COMPLEXES

re shown as combinations of two terrain types, with
phases that pertain to the parent type.

Drawing No. A-3a
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PHOTO No. 1

Loon River looking
upstream. Cutline
is proposed route
location. Note
descent along
tributary creek on
South, Alluvial
Terraces, and Flood
Plain.

PHOTO No. 2

Loon River looking
northerly. Note
Flat Flood Plain
adjacent to rider
on the North and
Alluvial Terraces
adjacent on the
South.



TEST HOLE LOG

hole no.
i

-

Canada

Nt : i ¢ ubli
g"*ﬁﬁs Public Works Travaux publics

SAMPLE DATA elev. ground ‘unclonfirlled ‘stre'ngﬂ: “ Ifips:’fti
eiah il i 1.0 20 30 40 -
n;:sft:]ter drill rig WAt 5
height date : | © water content (% of dry weight)] 5
drop 4/4/74 @ : 4
= | plastic | ,liquid | o &
Nlgl.| 28 < | limit ' Yiimit = 5
% [2|<| Z&|symbols| DESCRIPTION OF MATERIALS  |£ " iBe
i°l-a ] 20 . 40 . 60 . 80 S E
O
Et Peat 1
21 2
g iy Clay - Silty, sandy o {% damp
4 4
Sand and Cravel \
6 - silty 6 ? wet
Sc - some clay content
8- GC - very low plastic 8
Gp - frgzep throughout ({ mois
1014 - moist’' to wet on 10
thawing
12 12 {‘5 mois
141 14 \
16 ‘ 16— amp
27!
18 Sand 18+
= gilty
201 Sc - gravel layers 0 am
- low plastic S P
221 - frozen throughout 22
- damp on thawing /
241 24 é amp
25"
261 26
284 Bottom of Hole - 257 28
301 30
32+ 32
344 34
361 36
381 38
project:

Loon River Bridge

Canada

1

location: mite 742

BB o vn N o wias i o8 i R A
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hole no.

TEST HOLE LOG

1A
. - . z
SAMPLE DATA elev. ground ,unc:)nflr?edffre.ngﬂ]\ lflps{ft.l
weight drill rig 1O 20 30 40 jg
hammer Mavhew i
height date e ot © water content (% of dry weight) §
drf-)'a % 4/4/14 ,'33 plastic , , liquid @ 9‘5
\-t- ; B r | i LT =
£|5|<| £8|symbols| DESCRIPTION OF MATERIALS | | limit s, 52
S1°F R - 20 40 60 80 < E
5 Peat ' - organic 1
2 2 e
Cl Clay - sandy, silty o Mois
4 R 2 ' - frozen 31| 4 /71
i Sand and Gravel of Vet
-silty, clayey X
8- -~ low plastic 8 \)
Sc - frozen to 11! 7) Sat.
101 Gp - wet during drilling |10 /
- from 11'-15°
124 12 (T,( Mois
14- 14 \\
157
16+ ) ‘ 16 Damp
Shale - siltstone
- soft to medium |
" hard g l
- unakle to determine ’
201 if frozen 20 ’1\ L
221 22 T
24-‘ 24 $ Damp
25"
26 26
Bettom of Hole - 25°
281 28
Note
304, 30
Frozen frcm 0-11"
" Thawed 11'-15" &
Unable to determine
if shale frozen -
B4 below 15' 34
361 36
381 38
project:

g

Loon River Bridge

Public Works Travaux publics
Canada Canada

location: mite 742

Mackenzie Eighwav



hole no.
2

TEST HOLE LOG

- o . 2
SAMPLE DATA elev. ground 'unc1onfnr'1ed151re‘ngﬂ]\ Ifnpsl!ft.'
weighf drill rig 1.0 20 30 40 €
l;]c;rl;rr?fer m_""—m «| © water content (% of dry weight) §
drop 1/4/74 > e "
- 2 | plastic liquid | o &
& o < | imit " fimlt | &
% [S|<| Z2|symbols| DESCRIPTION OF MATERIALS = 1B
1%l 3 1 20 40 60 g0 s E
Pt Peat - organic.
2- ' 2] 2 28 free
Clay - silty, sandy " D g wate
w Ccl - low plastic ]
. - frozen 51 o o e
Sand and Cravel ,7/
/
81 Sc -~ silty, clayey % P mois
Gp - low plastic N
107 Gc ' - wet during drilling |10
* K5 e below 7' .
124 e 12— damp
Shale- clay-gravel mix
i § N i - frozen? 131 |14
Shale- siltstone : & L damp
e - soft to medium hard e
18 18
- unabkle to determine
20- : if shale frozen 20
= damp
221 ) 22
24 : 24
_ i; damp
26- 261 damp
28- ' 28
301 | 30
o damp
32 32
344 34
361 36
381 3879 damp
Bettom of EHole - 45°
project: , _
Loon River Bridge
%y Public Works Travaux publics H T
Hip Bublic i location: mize 742
Moackanes1a 4 ~hroremcy




TEST HOLE LOG

hole no.
3

" = A 2
SAMPLE DATA elev. ground 'unclonfl?ed [sfre‘ngtt: kips/ft?
weight drill rig 0 20 30 40 <
hammer Mayhew %
height date : «| © water content (% of dry weight) S
drop 3/4/74 > . . : i
= o | plastic | . liquid o 5
£ lglg| £8 F A < | limit it e 5
A | 22| 3+« [symbols| DESCRIPTION OF MATERIALS 74 S 3
IR 3 20 40 60 80 S E
Ice lj
2 2
Clay - sand - gravel o et e
44 Ge - low plastic 4
- frozen to about 5°'
T
64 51 6 ? mois
Shale - siltstone -I
81 - soft to medium hard | 8 1 A
- water entering hole <
101 @ 5' level 10
— unabkle to determine
121 if shale frozen 124 mois
141 - core oktained from 14
14'-17"
16- 16
181 18
204 20
221 22
24 24
26 26
281 28
........ 291
=t Bottom cof Fole - 29! 30
324 32
344 34
361 36
381 38
project:
Loon River Bridge
7y Public Works Travaux publics H . .
Ew Canada Canada IOCOfEOi"l Mile 742

vackenzie Bichwav



TEST HOLE LOG

[[hole no.

Canada

Public Works Travaux publics

Loon River Br idge

4
SAMPLE DATA elev. ground ‘unc'onfirlled ]sfre‘ngtr'\ - l:ips/fti_
weight drill rig 1.0 20 30 40 *S
hammer Mavhew ) y
height o - X ® water content (% of dry weight) §
d sy
29 pe DAL 2| plastic | Miquid | o £
. X s . ] r L BT . = =
£15]s| £8|symbols| DESCRIPTION OF MATERIALs  |£ | limit it [ 8
s |e 20 40 60 80 S E
"IPt] " | Peat 1,
21 2
Sand and Gravel ? mois
4 - silty, clayey 4
Gc — some cobbles from /
61 4'-8" 6
Sc - frozen 0-4' /
8- - wet during drilling 8 /
4 =g ’g mois
-— L]
i frozen below 8 161410 }
" Shale - siltstone " il
- soft to medium hard
f — water entering hole o
i from 4'-8!
- shale probably .
181 frozen 16
181 I8
204 20" 20
224 Bottom of Hole - 20°' 22
244 24
5 Note 29
2g. - Thaw zone from 4'-8! 28
301 30
324 32
34 34
36+ 36
381 38
project:

Canada

1

location: u;;. 742
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TEST HOLE LOG

ihole no.

i

-

Public Works Travaux publics
Canada

41
SAMPLE DATA elev. ground ’unclonfi?ed Tstrelngﬂ]\ - l-‘iipslfﬂ?r
;“fgg};er LR E—— 10 20 30 40 z
height dots : | © water content (% of dry weight)] &
drop 3/4/74 g o
= s | plastic 4 liquid | o 2
£ ||| 28 DESCRIPTION OF MATERIALS £ |fimit Bt
o8 b Tl 3+ symbols o % =
K3 s o 20 . 40 60 80 = B
B = Peat 10
| o wet
. Clay - sandy 2 r
Cl - silty ¥
A Sc - low plastic 4 P, :
- frozen bl olst
61 - moist to wet on 6 /
"""" thawing
7l
8- 8 (5 wet
Sand and Gravel
107 Sc - silty and clayey 10 §
Ge -~ cobbles : \‘} o1st
12- - thaw zone near 10' |2 \
B et (e L R e g, 144 s ‘
¢ moist
- Shale - siltstone -
- soft to medium hard
181 - probably froczen 18
201 20160 Canp
221 22
241 24
v damp
26 26
281 28
30 3016 amp
32- 32
34- 344
0l damp
361 36
381 38
Bottom cf Hole - 60"
2 Hamp
prOjeC‘f- Loon River Bridge

Canada

location: wize 74,

NMarmlrarmes « om IS Lo o




TEST HOLE LOG

hole no.
5

[

-

Public Works Travaux publics

Canada

Canada

Loon River Bridge

SAMPLE DATA elev. ground ‘unc'onfir'med |s"e‘ngi? - lfips]/ft.i
i i i 1.0 20 = 30 40 o
Eggﬁkr drill ‘rig Maghew §
heiah - | © water content (% of dry vieight) S
eight date 4/8/74 o o
drop . R
2 S P plastic Miquid | o g
3\- ; “— P r Voge e e
£'15|5| £8|symbols| DESCRIPTION OF MATERIALS £ | limit limit. 52
N i S 20 40 60 80 L E
Pt Peat - organic 5
21 ' 2
Clay - silt - sand ‘;} wet
4 | -~ low plastic % 7
i o " - frozen 41
61 ‘ 61+0 wet
Sand and CGravel
81 Sc - cobbles - silt "
and clay
104 Gop - water @ 7' g1 10
12 Bottom of Hole - 8 e
14 14
Water blowing with air
16 16
Rig - hole abkandoned
18+ 18-
204 20
22 22
24 24
261 26
28- 28
301 30
32 32
344 34
351 36
381 38
project:

1

location: mite 742

Merslbrarne e 7S ol o
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TEST HOLE LOG

hole no.

Ml armeoe v TTS o0

6
. 7 - 2
SAMPLE DATA elev. ground 'an'C)nflEIEG Is!r(-im_:g'tr]\ - 'f'psl/ﬂ'_,_
weight drill rig e 10 20 30 40 E
hammer layhew =
helght date «| © water content (% of dry weight) §
drop 4/4/74 > e @
i 2y | plastic , liquid - o 5
{4:. : s o r e e o i
% [°fd §§ symbols| DESCRIPTION OF MATERIALS £ | limit ik
S o 20 40 60 - 80 2B
P Peat 1
£
21 < oy
Clay - silt - sand //’
44 ML) ) - frozen 31 4 //
; fa'd
6. Sand and Gravel 6 jJ
- silt and clay
8 SC throughout 81E€
Gc - low plastic
101 10
- some cobbles or &
12 -boulders 2
- frozen to 6°
- unable to confirm
141 permafrost below |4
SR~ S i ; ‘.F
161 ol T
Shale - siltstone
181 - soft to medium hard |'®
= unable to determine ;
20+ if frozen 20 \R
221 22
£
\I\
241 24
Fan
264 26
28+ 28
301 3018
32 32
341 34
@
361 36
381 38
Bottom of Hole -~ 4@
project: Loon River Bridge
1% Public Werks Travaux publics i . .
E&; Canada Canada kloca‘hon Mile 742
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TEST HOLE LOG

hole no.

7

vy

[

Canada

Public Works Travaux publics

Loon River Bridge

; I 2
SAMPLE DATA elev. ground 'unc]onfujedqsfre‘ngtf: i'ups]/ft._‘_
weight drill rig . 0 20 30 40 E
h . o
h:r,g;‘f . date ; : | © water content (% of dry weight) §
3/4/74 W :
dga o L -~ plastic  Niquid | o g
s . | § LTI e oo
:E‘ 9ls| £8|symbols| DESCRIPTION OF MATERIALS  |£ | limit limit. 52
2% a ° 20 . 40 . a5 Bp = E
1PY ‘Peat 1
& ‘ free
Clay wate
; 4
4 - silty, sandy, 2
pebbles -
6 cl - low plastic b bl sat.
- frozen ¥
81 - Very awi 81
very wet on thcmlng _J( o
10 ' 10 1
Sand and Gravel \
12 Cc - clayey, silty 12 %) mois
~ frozen i
144 Cl As above but more clay 14
CI - freczen 13
1 16
Bottom cf Hole - 13'
18- 18
[Hlole caving - abandoned
201 20
221 Note =
5l Permafrost throughout 04
261 26
281 28
301 30
324 32
344 34+
361 36
381 28
project:

Canada

location: ;. 445

B O
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TEST HOLE LOG e
. . 2
SAMPLE DATA elev. ground Iunclonf_:rled Isfrgngﬂ: - kips/ft?
weight drill.rig 10 20 30 40 %=
hammer Mayhew g
height date | © water content (% of dry weight) S
drop 3/4/74 @ L ®
= N | plastic , liquid o 5
e lal b &g F MATERIALS £ | limit ' Uimit. | &
% 2| 3 |symbols| DESCRIPTION OF MATERIAL Q 55
S1Tra =t 20 | AD . By igS S =
i Pt Peat 27, "
i~ wet
. Sand - Coarse to Med. 4 ]
SM Silty
81 Gravelly 61-& mois
- frozen
8- ~ low visible jce (ngu 8 |
: damp
Gravel-Sand Mix T8
" Silty e
GC Clayey humi
= -frozen 12 é
- ~-low visible ice (Vx)
141 1 14
el Bottom of Hole 14" 16
18- 18
Hole Cawing in
20
e Permafrost :
221 Throughout 22
.24 24
| 26 26
28 28
301 30
324 32
34 34
361 36
381 38
project:
) Loon River Bridge
F 'y Public Works Travaux publics H ¢ aps
w Canada Canada Ioca‘i‘!on' ﬁiiEAZfzﬁ oy ge 1B oD
| |



hole no. o

TEST HOLE LOG

SAMPLE DATA elev. ground ]unelonfil:}ed 1stre‘ngﬂl1 - I-I(ips:’ft.ZI
weight drill rig 10 - 20 30 40 *g
hammer Mayhew ' . =2
Seighi date 3/4/74 i © water content (% of dry weight) §
rop
= = | plastic |  liquid | ¢ §
- ; 8 P ) L4 LT —— w—
£|5|s| £8|symbols| DESCRIPTION OF MATERIALS  |£ | limit limit. £ 2
o | o= = @ & E
° © 20 40 60 g0
o] Pt Peat 2+
c1l Clay - organic Sandy -
4 - silty gravelly 4 "
. Sand - G?avelly . (( o
Clayey Silty [
81 - frozen 8 .
sd - low visible ice (Vx) \ moist
10 | 104\
12- 12 mOiSt
" f
141 14
15°*
16 Gravel - Clayey 16+ wet
Silty
18 18
Sandy _
20- Gq - frozen 20
- low visible ice (Vx) o wet
22 - 221 |22
Bottom of Hole 22!
241 ’ 24
Boulders
261 Permafrost 26
Throughout
28+ 28
301 30
32 32
34 34
364 36
384 38
project:
k Loon River Bridge
1¢fy Public Works Travaux publics H . :
BL location: Mile 742
R Canada Mackenzie Highwav
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Public Works Travaux publics
Canada

Loon River Bridge

HOLE LOG hole no. 10
confined strength - kips/ft2
SAMPLE DATA  ||¢lev-ground O '
weight drill rig o 1.0 20 30 40 B
hur_nmer © water content (% of dry weight) s
| height date 3/4/74 i 4 s}
drop | plastic |  Miquid | o §
< 3% imit Uimit. [ &
£ 15]s| £8|symbols| DESCRIPTION OF MATERIALS £ | limit mi- 15 .2
| ©| o4 |symbo 5
§' Ty ] 20 40 60 80 - E
ree
5 Pt Peat 2t %ate
Silt - organic D]
4 1L sandy 4 4 L—]
Sand - Clay®Y . ’/Mff”
5M - silty & o sat
6.
- gravelly 7
-~ frogen
81 - high ice to 7' (Vs) T we'k
- moderate below 7' (Ve) g
] SRl
Clay - Silty, Sandy 12 )\ wet
e 3 - moderate ice (Vc-Vr) b
i rla Pebbles \
141 Low Plastic 18 14 \
' wet
16 5M Sand - Silty 16 G
Fine - Medium
184 Pebbles I8
- frozen :
- - moderate ice (Vc-Vr) 20
e wet
221 22 }r
wet
244 5C Clayey 24
261 26
28+ 28
Bottom of Hole -~ 28
301 30
Boulders at 28°
324 32
Permafrost Throughout
34 34
361 36
381 38
project:

Canada
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2.

Loon River

The drainage area of Loon River, 1is 1,126 square
miles. The peak discharge estimated from the ice
marks is found te be 9,800 c.f.s. This corresponds
to approximately a 12 year water elevation. No
back water effect from the Mackenzie River is
indicated. The fifty year return design discﬁarge
is determined to be 12,700 c.f.s. The average
velocity estimated for that discharge is 6.8 feet

per second.
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IT1I.2 LOON RIVER

2.1 Bridge Setting

The recommended bridge length is 380 feet, based on the |

position of the grade line as shown on Fig. 11.

On the north side of the river the flcod plain would be
partially inundated by the fifty year design high water.
The proposed bridge approach fill will be constructed over

the flood plain on the north side. Therefore, the toe

- 12 -



I.lJ IJJ*

PO, J

of the embankment across the flood plain will require

some protection as described later on.

2.2 Scour Computation

The riverbed material is composed of small boulders with
mean diameter of 80 m.m. The average velocity and water
depth at design discharge of 12,700 cfs are 7.2 fps. and
8.2 feet respectively. Corresponding to these bed
material and water depths, the minimum velocity required
to move the bed material is 10.5 fps. (Table 1). Since

the required minimum water opening to start the general

‘scour is 202 feet, as suggested by Lacey (8), and therefore

less than the 212 feet width of the water opening for the
design discharge at the bridge crossing, no general scour

is expected.

The south bank forms the outer part of a very flat curve
in the river. There is a fairly uniform velocity distribution
throughout the cross-section of the stream under normal

circumstances.

The local scour depths around bridge piers were calculated to
be 5 feet, 7 feet and 10 feet for pier widths of 4 feet, 6
feet and 8 feet respectively (Appendix II). The mean size

(7)

of riprap of 15 inches is required for the local velocity
around the pier of 10.8 fps (Table 2).

s TR =
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2.3 Ice Considefations

The most numerous ice marks were found along the Loon
River. The %ce Tevel was found one foot below the 50 year
design level which supports the idea that ice tends to

pile up on the shore of the river. Further evidence of

ice piling up was found 250 feet downstream from centreline
where ice marks were found at an elevation four feet

higher on the left bank (outside part of the river bend)
than on the right bank; this is a confirmation of the
effect of the high average velocity estimated to be

6.8 feet per second.

Therefore, special care should be taken in order to insure
sufficient opening at the bridge for the ice flow passage.
Any channel constriction can lead to an increase of the
ice problems and jammings. Moreover, a pointed nose pier
with a sloped fate is recommended in order to reduce the

ice pressure on the bridge piers.



1.2 LOOW RIVER

Design discharge: 12,700 cfs
Elevation at design discharge: 201.1 feet

Natural channel width at design discharge: 212 feet

Low water elevation: 192.23 feet

Riverbed material: small boulder, Dso = 80 m.m.
Average water depth at design discharge: 8.2 feet
Cross-section area at design discharge: 1,760 sq. ft.
Mean velocity at design discharge: 7.2 fps
Competent velocity for bed movement under conditions of
bed material size = 80 m.m. and water depth = 8.2 feetl
VC = 10.5 fps
which is much larger than the mean velocity of 7.2 fps
The reqﬁired water opeﬁing, W, ié calculated by Lacey's
equation,
W=1.8x (12,700)0'5 = 202.8 feet
which is less than natural channeT width of 212 feet.

Therefore, no general scour is expected.
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ELEVATION N FEET
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“Loon River Hydraulic Data
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LOON RIVER BASIN

TOTAL DRAINAGE AREA T.O HWY 1126 SQ Ml
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FIGURE 29
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Table B

Local Scour Depth Around Piers

Equation Used

Blench

Shen

Larras

Depth Recommended

at Loon River Crossing

Scour Depth Calculated in Feet

Width of Pier in Feet

4

4.1

7.2

5.6

6.0

- 31 ~

6

5.4

9.4

1.5

9.0

6.5
1.1
9.5

11.0





