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I Pre l iminary  

The i n i t i a l  highway  a l ignment   in   the  area of t h e  Mart in  

River was e s t a b l i s h e d   i n  1 9 7 2 .  Geotechnical   explorat ion 

a long   t he   rou te  was c a r r i e d   o u t  t h a t  same year  and  included 

foundat ion  borings for  a b r i d g e   s t r u c t u r e   a t   t h e   M a r t i n  

River and inves t iga t ion   o f   t he   b r idge   approaches .  These 

i n i t i a l   b o r i n g s   i d e n t i f i e d   a n   e x t e n s i v e   p e r m a f r o s t   c o n d i t i o n  

in   the   nor th-wes t   va l ley   bank   which  i s  immediately  adjacent 

t o  t h e  stream channe l .   Ma te r i a l s   i n  t h e  s lope  were i ce - r i ch ,  

t haw-uns tab le   c l ays   t ha t  were p a r t i c u l a r l y   s e n s i t i v e  t o  

surface  dis turbance,   and  which  presented a major des ign .and  

construction  problem.  In  February 1973  an   eva lua t ion   r epor t  

was prepared  comparing costs and o t h e r   f a c t o r s   f o r  two d i f f e r -  

en t   l eve l s   o f   c ros s ing   a long   t he   o r ig ina l   a l i gnmen t ,   a s  w e l l  

a s  t w o  p r o j e c t e d   a l t e r n a t e   a l i g n m e n t s .  It w a s  concluded t h a t  

a n   a l t e r n a t e   r o u t i n g  some 3500 fee t  downstream  from  the 

o r ig ina l   a l i gnmen t  was most s u i t a b l e  and has been  selected as 

t h e  c ros s ing  s i te .  

The proposed  crossing  route   and t h e  o r ig ina l   a l i gnmen t  are shown 

on   t he  s i t e  plan  in   Appendix A. A l s o  shown thereon  i s  a t e m -  

porary  Bai ley  Bridge  located some 2500 '  upstream  from t h e  proposed 

c ross ing .  The temporary  bridge i s  founded  upon  timber cribs f i l -  

l e d  w i t h  heavy .g ranu la r   depos i t s   f rom  the   r i ve r   bed .   Th i s   Ba i l ey  

Bridge w i l l  b e   r e l o c a t e d   t o   t h e   r e v i s e d   c r o s s i n g  s i te  and  recon- 

b 
.... 2 
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structed  roughly 150' downstream  from  the  centerline  and  the 

proposed  location  of  the  permanent  structure. 

Detailed log  sheets for  four ( 4 )  foundation  borings  at  the 

original  crossing  site  are  included  in  Appendix B, along  with 

log  sheets  for  two (2) holes  drilled at the  present  site. 

II Crossing  Site 

The  proposed  crossing  site is located at  Mile 306.7 on the 

Mackenzie  Highway.  Surficial  geology  in  the  area  consists of 

thin ( 3 0 - 6 0 ' )  ablation  moraine  deposits, on basal  glacial  till, 

over  shale  bedrock.  The  Martin  River  has  incised  a  relatively 

narrow,  shallow  valley  into  the  ablation  moraine  materials 

(primarily  sands  and  silts  with  some  clay),  and  in  the  area  of 

the  crossing  is  currently  flowing  near  the  ablation  moraine- 

basal  till  interface.  The  surface  of  the  till  has  a  relatively 

high  granular  content  and  the  stream  bed is paved  with  boulders 

that  are  probably  products  of  erosion  into  this  stratum. 

At the bridge  site  the  river  is  presently  adjacent  to  the 

valley  slope on the  east  and  the  approach  to  the  bridge 

from  that  side  will  be on ablation  moraine  deposits.  On  the 

opposite  side  is  a  narrow,  valley  floor  some 500 feet 

in  width  where  the  subsoil  consists of relatively  shallow 
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(10 -15 ' )   f l ood   p l a in   depos i t s  - sands,  s i l ts ,  c l a y s  and some 

g r a v e l s ,  over g l a c i a l  till. 

With r e f e r e n c e  t o  t h e  s i te  p l a n   i n  Appendix A ,  t h e   c r o s s i n g  

s i te  i s  located  roughly 5 0 0  f e e t  downstream  from  an oxbow 

c u t o f f ,  Meanders are cu r ren t ly   fo rming   i n  t h e  area of the 

c r o s s i n g   a s  a r e s u l t   o f   t h e   c u t o f f ,   a n d  a hydrology  consul- 

t a n t  has reccmmexded t h a t   t h e   e a s t  bank  be  protected  against  

l a te ra l  scour a t  the   b r idge ,   and  the w e s t  bank be p ro tec t ed  

about 150 feet  ups t ream  f rom  the   b r idge .   In   addi t ion ,   the  

r i v e r  i s  present ly   encroaching  on t h e  upper  end  of t h e  oxbow 

l a k e  some 2500 f ee t   ups t r eam of the proposed  bridge s i t e ,  

a n d ,   a s   t h e  oxbow l a k e  is roughly 7 f e e t  lower than  t h e  river 

channel a t  t h i s   p o i n t ,   t h e   r i v e r  w i l l  eventual ly   break  through 

t o  the   o ld ,   cu to f f ,   channe l ,  A poss ib l e   dyk ing   a r ea  some 

5 0 0  feet  upstream of t he  proposed  bridge i s  show2 on t h e  site 

p lan ,  t o  d i r e c t   t h e   f l o w  when t h i s   e v e n t   o c c u r s .  
a 

111 Subsoil   Conditions A t  Br idge   S t ruc ture  

The t w o  boreholes   and   the   approximate   subsoi l   s t ra t igraphy a t  

t h e   c r o s s i n g   a r e  shown on  Drawing A - 1  i n  Appendix A. Hole #5 

on t h e  e a s t   s i d e  of t h e   r i v e r  w a s  d r i l l e d   w i t h  a r o t a r y   r i g  

in   February  1375;  ho le  #6 on t h e  west s i d e  w a s  d r i l l e d   w i t h  a 

4 
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power  auger  in  March, 1976. Permafrost  was  reported on the 

east  side  but  appeared  to  terminate  near  a  depth  of 20 feet 

in  hole #5 (Note - several  auger  holes  were  attempted on the 

east  side  in  March '76 but  the  equipment  was  unable  to  pene- 

trate  a  frozen  granular  layer  near  a  depth  of 10 feet). 

The  upper  limit  of  the  glacial  till is shown on Drawing A-1 

near  elevation 442 or  roughly 6 feet  below  the  stream-bed. 

Deposits  above  the  till  to  stream-bed  have  a  significant 

heavy  granular  content  (gravel,  cobbles  and  boulders),  and 

may be reworked  till  materials.  Maximum  penetration  into 

the  till  was  roughly 15 feet.  The  till  is  very  stiff  or 

dense  and  auger  advance  was  very  difficult  near  the  bottom 

of  hole # 6  (west slde). , 
1 

The  four  boreholes  at  the  original  crossing  site (3500' up- 

stream)  encountered  similar  subsoil  stratigraphy,with  shale 

below  the  till  at  an  elevation  of  roughly 435-440 (20-25' 

below  stream-bed).  Shale  was  not  reported  in  either  drill 

hole at  the  revised  crossing,  however  it  is  anticipated 

near  elevation 425. It  is  tentatively  planned to drill  two 

additional  holes at  the  revised  crossing  site  to  confirm  the 

depth  to  shale  when  a  rotary  rig  becomes  available  in  the 

area,  probably  in  late  summer  of 1976. 

e ? . .  5 
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IV Foundation  Support  of  Bridge  Structure 

There  are  no  design  details  for  the  proposed  permanent  bridge, 

however  a  single  span  structure  in  the  order  of  130-150  feet 

in  total  length  is  anticipated. A driven  pile  foundation 

system is recommended  for  the  abutments. 

The  glacial  till  and/or  the  underlying  shale  will  form  the 

bearing  strata  for  the  foundation  elements.  Steel  H-piles 

are  recommended  for  use  primarily  because  of  their  high 

driving  strength,  high  load  capacity  and  relative  ease  in 

splicing.  The  glacial  till  at  this  site  will  provide 

adequate  lateral  support  such  that  instability  in  the  form 

of  pile  buckling  will  not  be  a  problem. 

Hard  driving is anticipated  both  in  the  heavy  granular  zone 

above  the  glacial  till,  and  in  the  glacial  till  itself. A 

relatively  heavy  section-1OBP @ 57 lbs./ft.-is  recommended. 

It is anticipated  that  pile  penetration  through  the  granular 

zone on the  east  side  of  the  channel  will  be  practically 

impossible due to the  presence  of  permafrost,  hence  it  is 

recommended  that  lead  holes  be  prebored  for  the  piles  to  the 

lower  limit  of  the  permafrost on this  side  and  the  piles 

driven  into  the  till  at  the  base of the  holes.  The  lead  holes 

should  be 14"  in  diameter  assuming  a  10"  H-pile  section. 

Following  pile  installation,  the  cavity  around  each  pile  should 

be  filled  with 'free running  sand. 

.*.. 6 
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The s u b s o i l   s t r a t i g r a p h y  a t  t h i s  s i t e  w i l l  permit  t he  use  

of e i t h e r   l i g h t l y   l o a d e d   p i l e s ,   d e s i g n e d   o n  t h e  basis of 

s h a f t   f r i c t i o n   i n  the g l a c i a l  till, or heav i ly  loaded p i l e s ,  

des igned   fo r   t he  f u l l  s t r u c t u r a l   s t r e n g t h   o f   t h e   p i l e  

s e c t i o n   a c t i n g  as a column,  and  driven t o  r e fusa l ,   p robab ly  

i n t o  t h e  shale   below t h e  till, "Refusal" w i l l  depend  upon 

the   energy   ra t ing   o f  t h e  d r i v e  hammer, but  assuming  an 

ene rgy   i n  the  order   o f  1 5 , 0 0 0  f t .   l b s . ,   p i l e s   s h o u l d  be 

d r iven  t o  blow c o u n t s   i n   t h e   o r d e r   o f  15  blows  per  inch. 

To ensu re   t ha t   r e fusa l   has   been   r eached ,   d r iv ing   shou ld   be  

c o n t i n u e d   f o r   a t  l eas t  1 0 0  blows a f t e r   t h e   r e f u s a l   r e q u i r e -  

ment i s  f i r s t   r e c o r d e d .  It is  a n t i c i p a t e d  t h a t  f i n a l  re- 

f u s a l  w i l l  occu r   nea r   e l eva t ion  415-420 or  roughly 30-35 f e e t  

below  stream-bed  elevation, however t h i s  e.stimate could be 

rev ised   pending   conf i rmat ion   of   the   depth   to   sha le .  

L igh t ly   l oaded   p i l e s  may be  designed  on  the basis of  an 

a v e r a g e   a l l o w a b l e   s h a f t   f r i c t i o n  of 500 p s f .   i n   u n f r o z e n  

s u b s o i l  ( i .e.  below a depth  of  roughly 20  f e e t  from exis- 

t i ng   g rade   on   t he  ea s t ) ,  with  end-bearing  ignored, 

The a l l o w a b l e   l a t e r a l   l o a d   f o r   p i l e s   a t  t h i s  s i t e  may be 

assumed a t  5 k i p s   p e r   p i l e   f o r  a la te ra l  movement i n  t h e  

order of 1 / 4  t o  1 / 2  inch .  

P 

.... 7 



- 7 -  

There  is  an  abundance  of  fine  dune  sand  in  the  Martin  River 

area  and  it  is  assumed  the  backfill  against  the  abutments 

will  be  compacted  sand. For a  simple  vertical  retaining 

wall  abutment,  the  earth  pressure  may  be  calculated by 

assuming  the  backfill  to  be  a  fluid  with  a  density  of 60 lbs./ 

cu. ft. 

Fill  heights  immediately  adjacent  to  the  abutments  will  be 

in  the  order  of 15-20'. Unit  loadings  imposed  on  the  subsoil 

from  the  .fills  will  be  relatively  small  and, as consolidation 

will on ly  take  place  in  the  strata  above  the  glacial  till, 

overall  embankment  settlements  should  be  minor. 

R. D. Cook, P.Eng. 
Soils  Engineer 
Special  Services 
Western  Region 







............e 
.... - 

......... 
.
-
.
.
*
.
"
I
"
 

... -..- ...... 
". 

... __. 
. "
~

 
~ ........ 

._
._

 ..... .._
_
 

..... 
.. 

.
.

.
 

... 

L
 

.
.

 

.
.

 

$
r

 
S

F
 

I
.

 
0 (9 I
 

rJ 
r
 1 

. 
.~

 

\
 

.
.

.
.

 
.

.
 

5
. 

1 

-. 
. 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

 
.
_

 

c
 

3, 
. *lJl c- 

L
 

r
c

l
 

r
r

.
3

 
"
a
: 

$
2

 
... 

... 
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
.

.
.

.
 .- 

...... _
. , - 

...- 
- 

.
.

 
.

.
 

.
.

 

.. 
I

.
 

__ 
.
.
.
.
.
.
.
.
.
 - .

.
 

- 
. - 

.
.

.
.

 
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

 
.

.
 

.
.

.
 

. 
.

$
 

0 
. 

." 
. 

. 
....... 

.
.

.
 .~

, .......... 
.

.
 

@
"4.--. 

2
 

. . 
- 

.
.

.
 

~ 
"".. 

....... 
-...- ...... __ 

. 
.... 

1 .
.

 
.. 

'. 
,

-
 

k
 

.
.

 
.

.
 

.
,

 

.
.

 
.. .

.
 

.
.
.
.
.
.
.
.
 

0 .: 
0
 ........ 

......... 
.... 

.. 

,
,

 
.

.
 

:
.

 .
.

 

I
 

cn 
3

 
F 

F
 

... 

l- 
I 

r
r
 . 

I
 

.
.

.
 

L
 

,. 



... -. 
.

.
.

.
 

.
.

 ..- 
... 

. 

.
.

 
 

.
.

 
..... 

'
k

.
'

 
,
 

........ 
.

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 - 
.
.
.
 

- 
r
 

I
j

J
 

0 
i
 

.
.

.
.

.
.

.
 

...... 
-
, . _

.-._
 

"
 __ .

.
.
.
 

.. 
.- -

. ." 
U
 

-
9
 

L
I 

.... - 
... .".. 

.
.

 -. ................ 
I
_
"
 .... -. ..

.
.
.
 

-. ............... 
-*.~

-. 
". 

... 

.
I

 
.

.
.

 
.

.
 

.
.

.
.

 
..... 

.
.

 
..... 

. 
... 

:
.

 
-. 

~ 
.
.
.
 

8 
.

.
 

.. 
.

.
 

.
.

 

.
.

.
.

.
.

.
.

.
.

.
 

-
.

 
,- 

.. 
........ 

. 
.
"
 

.... 

... 
.

_
 

CI, 
.... 

..-. 
............ 

_
..._

 ~ ...._
 . 

... 
."

 
......... 

-. E 
8 

.. 
.

.
 

.n 

i 

e
-

 - 
.

.
.

.
.

 
. 

.
.

.
.

 
..... 



......... 
... 

..*. - 
.
.
.
 

.- ..... 
....... 

......-. 
.
 
"
"
 ..................... 

- .. "._
_

 ....... 
_
. 

. i
 

I
.

 

.. 

.. 

L
.

 

... 

(D
 

d
 

d d
 

8
 

3
 

.
.

 

.
.

 

r 
111. 

.
.
 

. 
"
 
.
 

...... 
. 

.
"
 

,
 3 -

.
 

.
.

 

U
 

1
.
 

. 
: '. 

1
. I

'
 

.
.
 

- 
....... 

-.-. 
." 

............ 
.

.
.

.
 

.
.

 
.

.
.

.
 

1
 

'. 
4 

.. 
-

.
  .

.
 

$ .
-

 
.. 

, 

.
.

 
c.... 

..c "
. 

." 

c
 

~ 
.

.
 

.
.

.
.

.
.

 
... - ....... 

. 
. -.. 

"
 
.
 . 



........... 
.............. 

....... 
.............. 

.
.

.
.

.
.

.
.

 
." 

.-.- 
."_

 
-
I
-
.
.
.
.
 

". 
....... -.,....I. 

i ..... 

i 
, 

.
.

 
I
 

.
.

 

- 
* rJ 

d
 

R 
5 1 

!?
 

I 

.
.

 

-. 
I
.
 

.. 
!:. 

.
.

 
.. 
.
i
 

.. 

.. 

.
.

 
-. 

.-. 

. "
.
 

.
.

 
.. 

.... 

.. 
~

"
 

.. 
J

-
 

'
t

.
.

 i ! ! 
n

 

6 
~ ..... 

... 
~

"
 

.
.

 
...... 1 

". 
. 

.. - .
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
. 

L
.

 

.
.

.
 

"
.

 
t I 

.
.

.
.

.
.

.
 

.
.

.
.

.
 - 

.
.

.
.

 
I 1 

"
"
 

. 
.

.
.

 
.

.
.

 

- 
.b..- 

.
.

.
 ..."..~

.. .. ...._ 
- 

2
-

 
.... 

.
.

 
I-
 

.
.
.
 

- 



# 
’. 

.
.

 
.. 

. ’. 
.

.
 

.
t

 

1 -1 



.
I
I
 

.. 
. 
i
 

L
.
 

c
 

I
I
 

-. 

* 
'. 

.
.

 
.

,
 

.. 
.

.
 

.
'

 
L 

O
H

nO
M

3 N
3

Z
W

 
4

0
 S11W

ll 

-
. 

w
 

r
(
 

m
 

a
.

 
W

 
m

 
0
 

r.l 
N

 
W

 
m

 
+

 
m

 

E
 

0
 

N
 

0
 

k.4 
B

m
 

&
 
0
-
 

"
 

b
 

.
.

 
. 

i
.
 

. 




