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December 5, 1973. 

Government of Canada, 
Department of Pub l i c  Works, 
10th Floor ,  One  Thornton  Court, 
P . O .  Box 4 8 8 ,  
Edmonton, Alber t a .  
T5J 2K1 

Attention: Mr. A. L. Perley 
O . I . C .  C i v i l  

Dear Sirs :: 

R e :  Willowlake River Bridge 

Enclosed  please  find  the  report on our 
pre l imina ry   i nves t iga t ion   cove r ing  Phase 1 (B) of our 
commission in connection  with t h e  Willowlake River  Bridge, 
Mile 395, Mackenzie Highway. 

A complete  preliminary design has been carried 
out based on  the  finaliz,ed  concept of a five span continuous 
steel girder bridge with conc re t e  piers and  reinforced conc re t e  
deck. 

Our estimateh c o s t  of t h e  project,  based on a 
construction period of June 1974 to October 1975, is 
Two Million,  Seven Hundred and  Seventy-five ($2,775,000.00) 
Dollars. 

We trust t h i s  w i l l  be satisfactory. 

Yours very t r u l y ,  

T. LAMB, M- AND ASSOCIATES LTD. 

RNM : nn 
Enc . 



COMMISSION 

The au tho r i za t ion   t o   comple t e   Phase  1 (B) 
"Complete  Preliminary Design  and Fina l i zed  Concepts" 
w a s  contained i n  a l e t te r  from Mr. N .  A. Huculak, 
Regional Highways Engineer, Western  Region, dated 
J u l y  30, 1973, and  addressed to T. Lamb, McManus and 
Associates Ltd.  A copy of this letter is attached as 
Appendix 1 of t h i s   r e p o r t .  
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WILLOWLAKE RIVER BRIDGE 

PHASE 1 (B) REPORT 

TERMS OF REFEmNCE 

The general  terms of reference  outlined in our 
Phase 1 (A) report  have  not  been  changed to any great  degree. 
However,  there  have  been  reports  from  the  environmental 
consultant, F .  F. Slaney & Company  Ltd.;  the  hydrology  consultant, 
Bolter ,  Parish & Trimble Ltd.; the  geotechnical  consultant, 
Acres  Consulting  Services  Ltd.; and a  review of the preliminary 
design  submissions by the  Mackenzie  Highway  Environmental  Working 
Group  since  that  time.  These  reports  have all had some effect 
on the design and  estimated cost of the  structure since the scour 
requirements  have  increased  and  the  pier  bases  have  been  lowered. 
The principal  points  raised  in each of these  are  discussed  and 
evaluated in the  Investigations and Recommendations  section of 
this report. 

The requirements  governing  the  design of the  structure 
are that we  follow  the  recommendations of the R . T . A . C .  regarding 
width of roadway and  structural  geometry. The bridge is to be 
two  lane, HS-25 designed  for 60 m.p.h. An overload  provision 
covering HS-40 (Alberta)  loading on one  centre lane only at 
125% of basic  stresses is to be  considered and its  extra  cost, 
if any, estimated. 

The most recent  editions of the Canadian  Standards 
Association  Standard S6 "Design  of  Highway  Bridges" and the ' 

American  Association of State  Highway  Officials 
"Standard  Specifications f o r  Highway  Bridges" are to govern 
the design. 

Concrete s lab decks are to be designed  with 1/2" 
additional cover on top  bars as an exposed wearing  surface. 
A design  allowance of 30 p . s . f .  is to be provided  for 
a future  asphalt  wearing  surface. 
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S p e c i f i c a l l y ,   t h e  l e t te r  of July 30 ,  1 9 7 3 ,  i n s t r u c t s  
us t o  i n v e s t i g a t e   i n   g r e a t e r  d e t a i l  A l t e r n a t e  5 of our Phase 
1 (A)  r e p o r t ,  viz. t he   f i ve   span   con t inuous  steel g i r d e r   s t r u c t u r e  
w i t h   r e i n f o r c e d   c o n c r e t e   s u b s t r u c t u r e   a n d  deck. A copy  of t h i s  
l e t te r  i s  inc luded  as Appendix 1 of t h i s   r e p o r t .  A subsequent  
meeting  with  Department of Pub l i c  Works highway des ign   personnel  
was h e l d  t o  d i s c u s s  a change i n  bridge al ignment .  The new 
a l ignmen t   cons i s t s  of r o t a t i n g   t h e  highway c e n t r e   l i n e   a b o u t  
a p o i n t  of i n f l e c t i o n  some d i s t ance   f rom  the   c ros s ing ,   wh ich  
s h i f t s  it upstream  enough t o  p r o t e c t   a n   a r c h a e o l o g i c a l  site. 
Both ends of t h e  b r i d g e  w i l l  move upstream  with a maximum s h i f t  
at t he   no r th   end  of approximately 75 f e e t ,   r e s u l t i n g  i n  a skew 
ang le  of about 2 d e g r e e s   i n   t h e   c r o s s i n g .  Due t o  t h e  close 
p rox imi ty   o f   t h i s   a r chaeo log ica l  s i t e  t o  the roadway  right-of-way, 
it is  recommended t h a t  i t s  boundaries  be p r o t e c t e d  by t h e   e r e c t i o n  
of a snow fence  or some other s u i t a b l e  type  of barrier p r i o r  t o  
t h e  start of cons t ruc t ion .   Th i s  barrier should be main ta ined  
th roughou t   t he   du ra t ion  of c o n s t r u c t i o n ,  

I The e l e v a t i o n s  a t  the ends of t h e  b r i d g e  and the  grade of the   approach  f i l l s  were also d i s c u s s e d  a t  t h i s  meeting. I t  
Was d e c i d e d   t h a t   t h e   e l e v a t i o n s   a n d   g r a d e s  shown on  Drawing N o .  2 
Of our Phase 1 (A) r e p o r t  are t o  be used. 

'I 
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INVESTIGATIONS AND RECOMMENDATIONS 

Site 

The  site  topography 7 5  feet  upstream is not 
appreciably different  from  the  original  location.  Since  the 
s o i l  borings  were  quite  similar in  all test  holes, it seems 
logical  that  there  will  not  be  any  serious  differences  in 
sub-soil  conditions from those  observed by the  geotechnical 
consultant  on  the  original  alignment.  The  small skew angle 
of approximately 2 degrees  which  results  from  shifting  the 
centre  line  will n o t  be serious.  We are of the  opinion  that 
the  change in alignment  will  have no effect on the  cost or 
performance  of  the  structure, 

Geotechnical 

Test  'borings  by  the  geotechnical  consultant were 
taken  at  the  location of piers for a four span  structure. 
However,  the  material  encountered  is  similar  at  corresponding 
elevations in all test  holes so there is no reason to believe 
that a change  in  pier  location will be  significant so far as 
foundation  materials are concerned. 

The  borings  show  that  the  piers  are  underlain by 
unfrozen,  medium  density,  silty  sands  and  gravels  to a depth of 
about 20 feet. Below  this  they  encountered  very  stiff to hard, 
unfrozen  sandy  and  clayey s i l t  with c l a y  content  increasing 
with  depth.  Bedrock in this  general  area is horizontally  bedded 
shale  but  it  was  not  encountered  in  any of the  test holes even 
though  the  deepest was carried to elevation 182. 

The report  recommends  driven  friction  pile  foundations 
for  all piers and  abutments.  The  piles fo r  pier foundations 
are to be  driven  to  a  depth of 5 0  feet, or refusalr  while those 
for abutments are to be  driven to a depth of 60 feet, or refusal .  
They also  recommend  that  abutments be placed on select,  well- 
compacted  granular  fill  with  preloading for two summer  months 
before  driving  abutment  piling.  Alternatively,  the  abutment 
p i l e  loading  should be adjusted f o r  anticipated  settlement.  The 
recommended  design load is 40 t ons  f o r  an HP 10 x 5 7  pile. 
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The  original  recommendation  that  embankment 
side slopes  be 2.5 horizontal  to 1 vertical  has  been  amended 
to 2.0 to 1. A copy of the  letter discussing  this  and  other 
points  is  included as Appendix No. 2 .  

We  agree  in  general  with  the  recommendations of the 
geotechnical  consultant as amended  by the  letter.  However,  we 
would  propose  to  use  an HP 12 x 53 pile. The 12 inch s tee l  pile 
will be more  stable  during driving than  the 10 inch, particularly 
in  the  lengths  required. 

The  original  geotechnical  report  indicated a 15 foot  
depth of water  at  the  location of t e s t  hole D. It has  subsequently 
been  determined  that a change  in  drilling  crews  led to a mistake 
of 9 feet  in  sounding  at  this  point.  The  actual  depth of water 
to  river  bed at the  time of drilling was 6 feet. 

The base of pier  has  been  lowered  from  elevation 232 
to 228 in order to meet  the  pier  scour  requirements.  The  total 
depth of excavation  inside  a  steel  sheet  pile cofferdam  will be 
approximately 2 8  feet  below  water  level.  With 20 feet of 
excavation  in  silty  sands and gravels  followed by sandy,  clayey 
silt, it seems  likely  that a tremie  seal  will be required, at 
least  in  piers 2 ,  3 and 4 .  

Hydraulic  Considerations 

The  hydrology  consultant has estimated  a  maximum 
discharge of 90,000 c . f . s .  and a maximum bed scour to 
elevation 240 under  the  most  extreme  conditions.  On  the basis 
of a pier  shaft 8 feet  wide they  have  recommended  that  the  top 
of the  pier  base be at or below  elevation 236 for  the  three 
north river  piers.  The  top of the  south  river pier base  is to 
be left at elevation 2 4 0 .  A copy of a letter  outlining the 
background  for  these  decisions is attached  as  Appendix No. 3 .  

The hydraulic  consultant  has also recommended  that  the 
piers  be  designed to  withstand local  scour down  to  elevation 2 2 4  
at piers 2 ,  3 and 4 and 2 2 8  at pier No. 1. The  present  design 
calls f o r  an 8 foot thick  pier  base  with the top of base at 
elevation 236 fo r  piers 2 ,  3 and 4 .  All loads  are  now  carried 
by steel pi les  which  will enter the  pier base at  approximate 
elevation 228  except the south pier where  this would be 

- 5 -  



I 

e l e v a t i o n  232.  Most of t h e  l o c a l   s c o u r  w i l l  occur  around t h e  
upstream  nose of t h e  pier and t h e  base has  been  extended  forward 
to h e l p  prevent  this. The foo t ing   ex tends  1 8  feet  o u t   t o   t h e  
rear of t h e  p i e r  shaf t  so t h a t  t h e  p i l e s   c a n  resist ove r tu rn ing  
from ice.  This should   he lp  resist scour  from vor t i ce s   deve loped  
a t  the  downstream  edge of t h e  pier s h a f t .   I n   a d d i t i o n   t o   t h e s e  
p recau t ions  t h e  f ron t   and   r ea r   ends   o f  the pier base have been 
rounded.  Although the p i l e s   c a r r y  all ve r t i ca l   l oads   and   cou ld  
wi ths tand  the l a t e ra l  ice f o r c e ,  we would   no t   expec t   loca l  scour 
t o  completely remove pass ive   r e s i s t ance   f rom t h e  downstream  end 
of t h e  pier base.  I n  t h e  e v e n t   t h a t  a tremie seal i s  r e q u i r e d  
it would  extend below the base. 

The concern over  t h e  f a c t   t h a t   t h e  pier nose i s  
beve l l ed  rather t h a n  rounded i s  based on a b i l i t y  t o  shed dr i f twood.  
We would  agree  that  l a rge  s i z e   d r i f t w o o d  w i l l  have less tendency 
to hang  up  on a rounded nose than  on a beve l l ed  one. However, 
the  Wil lowlake  River  banks i n  the g e n e r a l   v i c i n i t y  of t h e  c r o s s i n g  
do not  show evidence of l a rge   d r i f twood  flows. We have  used t h e  
bevel  nosed pier previously,   wi thout   problem, on r i v e r s   l i k e l y  
t o  c a r r y  more l a r g e  s i z e  dr i f twood  than  the Willowlake  River. 
The beve l l ed  nose i s  cheaper  to c o n s t r u c t   t h a n  the rounded shape. 

The Mackenzie Highway Environmental  Working  Group 
have commented an the e r o s i o n  of t h e   n o r t h  bank and aggrada t ion  
of t h e   s o u t h  bank. They recommend t h a t  t h e  t o e  of t h e  n o r t h  
approach f i l l  should be more than  27 feet from  the  bank and t h a t  
r i p - r ap   canno t  be considered t o  be a n   e f f e c t i v e  means of 
p r o t e c t i n g  the northern  approach embankment. They  recommend t h a t  
the   south   approach  be p r o t e c t e d  by r i p - r a p  up t o  t h e   e l e v a t i o n  
of t h e  willow-covered  segment of t h e  bar. 

A t  t h e   l o c a t i o n   c h o s e n  f o r  the c r o s s i n g ,  it would 
a p p e a r   t h a t   t h e  toe of s l o p e  a t  t h e  south  side should be 
approximately a t  chainage 980 4- 20.  Using 2 : l  embankment s lopes  and 
920 f e e t  of b r i d g e ,  centre-line of bearings t o  c e n t r e - l i n e  of 
bearings, t h e  toe of s lope at t h e  n o r t h  end w i l l  be approximately 
at chainage 988 4- 2 2 .  Since   t he  top  of t h e   n o r t h  bank occurs 
a t  approximate  chainage 9 8 7  f 9 0 ,  t h e r e  w i l l  be about  3 2  f e e t  
Of Clearance between the t o e  of slope  and the north  bank.  The 
hydraulic consu l t an t   has  commented on t h e  bank e r o s i o n  in a l e t t e r ,  
a Copy Of which i s  a l so   inc ludedin   Appendix  NO. 3 .  
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While  the  north  bank  above  the  elevation  of  normal 
high  water  is  subject  to scour, it has fairly  good  natural 
armour  below  this  level  at  present,  There seems little 
likelihood of losing a l l  t h e  bank  above  normal  high  water in 
a single  flood.  Rip-rap  placed on the  new  approach  fill  would 
not  protect  the  fill i n  the event  of bank loss below  unless  the 
rip-rap  was  dug  down  into  the  existing  bank. We would  propose 
to protect the  south  approach f i l l '  by rip-rap  carried  above  and 
below  the  intersection  of  the  fill  toe  with  existing  ground 
level. We do not  think it is necessary  to  rip-rap  the  north 
approach  fill  and it would be useless to do so unless  the 
rip-rap is carried  below  the  level of the  existing  bank.  Since 
all fills  are  to  be  made  from  select  granular  material,  there 
should  be  no  problem  with  them  draining  after a back-up of water 
due  to an ice  jam in  the  Mackenzie. The gradation of the material, 
particularly  near  the  surface,  is  important  in  order  to  provide 
stability  during  the  draining  process. 

We are  satisfied  that  the bed and  pier  scour  estimates 
are on the  conservative side for a river  with the apparent 
characteristics of the  Willowlake  River. 

Environment 

The  environmental  consultant's  requirements  in 
general  are to protect  the f i s h  and  wildlife  from  pollution 
and disturbance, save nearby archaeological sites and  consider 
future  recreational  facilities  in the area.  The principal 
points  regarding  fish  are  that  the  river bottom should  suffer 
minimum  disturbance  during  construction,  that  the  maximum 
possible river  channel be maintained,  that  fuel  cache  and  camp 
be above known high  water levels and that  fishing by construction 
workers be controlled.  The  location  of the fuel  cache  and 
camp as well as restrictions on fishing  can  be  covered by the 
general construction  specifications,  The  width  of  waterway  is 
a matter of design. 

The  five  span  continuous  steel  girder  structure  will 
have  four r iver  piers. The lengths  of  span  are  such  that  the 
two north  river  piers  approximately  straddle  the  thalweg.  while 
the  environmental  consultant  has  indicated a preference fo r  the 
four  span  structure, it would  have  the  disadvantage  that one 
pier would be very close to, if not in, the  thalweg. 
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Each  pier  shaft  is  eight  feet  wide so that  four 
piers  represent about 3 1/2 per cent of the  waterway  during 
flood.  During  low  water  one of the piers would  be in  the  dry 
so the  remaining  three  would  occupy  about 4 1/2  per cent  of 
the waterway,  This does not  appear  to  represent a significant 
change  in  the  stream so far  as  fish  migration or channel  capacity 
is concerned and would not increase  the  velocity  except 
immediately  adjacent to a pier.  During  construction all water 
piers will be built  using steel sheet  cofferdams.  While some 
falsework  may  be  necessary the disturbance to the  river  bottom 
should  be  minimal  and  the  main  channel in the  vicinity of the 
thalweg  should  be  free  over  at  least 100 foot of span at all 
times. 

The  contractor  would  likely  start  moving  onto  the 
site  during  July  and  August  and  start  construction of the  south 
abutment.  Pier No. 1 would be in  the dry shortly  after  and 
construction  could  start  on the cofferdarn for  its  base.  Material 
excavated f o r  the  pier base would  be  used  for  backfill  around  the 
pier shaft, The  upper  two  feet of fill will be select  size 
cobblestone so that about 500 cubic  yards of excavated  material 
from  each p i e r  will  have to be  disposed of in nearby  borrow Fits. 
A short work  bridge  would  likely  be  built o u t  to Pier No. 2 so 
that  work  could  be  started  on  its  cofferdam before freeze  up. 
All  work on Piers No. 3 and 4 and  the  north  abutment  would be 
delayed until  the  ice  would  be  strong  enough to act as a work 
bridge.  This  schedule  would  involve  barge  loading  and a camp 
site  on  the  south  side of the  river with no  work  on the north 
side  until  an ice bridge  could be used.  The  disturbance  to  the 
main  channel of the  river  and f i s h  migration  should be minimal 
under  these  conditions. 

The  archaeological  site  known  to  be  near  the  original 
location has been  the  reason for  the proposed shift  in  alignment. 

So far  as wild  life and trap  lines are concerned 
the specifications  will  have to s p e l l  out general and specific 
limitations.  The  construction  camp f o r  the  bridge  will  never 
contain "several hundred  men.  We  would  anticipate a normal 
crew of 20 to 30 men with a maximum  at  any one time of 40. 

- 8 -  



The contractor ,   however ,   must  have a c e r t a i n  amount 
of space for camp s i te  and storage of materials and  equipment. 
While use  of t h e  right-of-way  on  the  north side may be adequate  
he will r e q u i r e  a t  l eas t  5 acres on t h e   s o u t h  side for   equipment  
r epa i r   and  storage,  aggrega te ,   cement ,   s tockpi l ing  of s t r u c t u r a l  
s teel ,  as well as loading  space f o r  barges. He will r e q u i r e  
a d d i t i o n a l   s p a c e  for a camp s i te  which  could be chosen w i t h  
f u t u r e   r e c r e a t i o n a l   n e e d s   i n   m i n d ,  The former Department of 
P u b l i c  Works camp s i t e  could be re-activated as a c o n s t r u c t i o n  
camp. However, t h e  area is  a t  an   approximate   e leva t ion  of 286 
and camp b u i l d i n g s  would have t o  be e l e v a t e d  by about  5 feet t o  
clear the   observed   h igh  water l e v e l   o n  t h e  Mackenzie t h a t  has  
r e s u l t e d  from ice jams d u r i n g   t h e   l a s t  30 years. 

A c l e a r i n g   a b o u t  300 f ee t  downstream of the bridge s i t e  
a d j a c e n t  t o  t h e   r i v e r  bank con ta ins   abou t  7 acres. This  area 
could a lso  be s u b j e c t e d  t o  f l o o d i n g   i n  a similar f a s h i o n   t o  t h e  
camp s i te  b u t  it would serve fo r  s t o r a g e  of gravel ,  s t r u c t u r a l  
steel and other non-po l lu t ing   cons t ruc t ion  materials n o t  
s u s c e p t i b l e  t o  damage should the area become inundated  for  a 
short period of time i n   t h e   s p r i n g .   F u e l  cache, cement  and 
equipment  storage  would  have t o  be located on  higher  ground 
along t h e  highway right-of-way, 

The env i ronmen ta l   consu l t an t   po in t s   ou t   t he  
r e c r e a t i o n a l   p o t e n t i a l  of t h e  area and  recommends t h a t   p a r k i n g  

s h o u l d e r s  be provided a t  t h e   b r i d g e   e n d s  and t h a t  borrow p i t s  
be shaped f o r  f u t u r e   r e c r e a t i o n a l   u s e .  We would recommend 
t h a t   p a r k i n g  areas be provided   nearby   bu t   comple te ly   o f f  t h e  
highway. Park ing  shou lde r s   nea r  t h e  ends of a b r i d g e  are 
dangerous,  i n  our   op in ion ,   and   should  be avoided.  Borrow p i t s  
shou ld   gene ra l ly  be located and  operated so as t o  c a u s e   t h e  
minimum d i s r u p t i o n  t o  t h e  area. Unless a s p e c i f i c   f u t u r e  use 
i s  predetermined,  it w i l l  be d i f f i c u l t  t o  a n t i c i p a t e  t h e  shape 
t h a t  would be most s u i t a b l e .  The p roposa l  t o  s t o c k p i l e  and 
r e p l a c e  a l l  o r g a n i c  top s o i l  i s  e x c e l l e n t   s i n c e  t h i s  type  of 
material, necessary  for growth, will n o t  be r e a d i l y   a v a i l a b l e  
i n  t h i s  area. 

I n   g e n e r a l ,  t h e  environmental  report i s  n o t  critical 
of t h e   e f f e c t   t h e   c o m p l e t e d   s t r u c t u r e  will have  on the  f i s h   a n d  
w i l d l i f e .  Most of t h e   p o i n t s  raised apply t o  t h e  damaging e f f e c t s  
poor c o n s t r u c t i o n  methods might  have on the environment.  

- 9 -  



LIST OF DRAWINGS 

A number of drawings have been   inc luded  i n  order 
t o  clarify t h e  genera l   appearance  and s t r u c t u r a l  detai ls  of 
the bridge. These are: 

1. Perspective - Key Map - S i t e  P l a n  

2 .  General  Layout 

3 ,  Typical Pier Details - Abutment and Deck Details 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
c 
I 
I 
I 
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4 ,  Plate  Girder 
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DESIGN 

I 

I 
I 
I 

We have   ca r r i ed  o u t  t he   des ign   o f  a t y p i c a l  
r iver p i e r  and abu tmen t   bas ing   p i l e   l eng ths   and   capac i t i e s  
on the  recommendations of the g e o t e c h n i c a l   c o n s u l t a n t ,  The 
pier scour requi rements  of t h e  hydrology  consul tant   have  been 
m e t  by l o w e r i n g   t h e   t h r e e   n o r t h e r l y   r i v e r   p i e r s  by four f e e t .  
The t o p  of t h e   s o u t h   p i e r  base is  at e l e v a t i o n  240 while the 
o t h e r   t h r e e  are a t  e l e v a t i o n  236 .  The p i e r s   and   founda t ions  
have  been  designed t o  wi ths t and   an  ice force of 700 k i p s   a c t i n g  
a t  e l e v a t i o n  275 or a l t e r n a t i v e l y   a n  ice force of  1 1 0 0  k i p s  
a c t i n g  a t  e l e v a t i o n  2 6 0 .  This  is i n  accordance   wi th   c lause  
5.1.18.2 of the   p roposed  CSh Standard S6 and  assumes  four feet 
of ice. It  has   been   assumed  tha t   the   c rush ing   s t rength  of i ce  
a t  t h e  lower e l eva t ion   cou ld   be  a t  300 p . s . i .  a t  break-up  but 
would be a t  no more t h a n  200 p . s . i .  when t h e  water r eaches  the 
h i g h e r   s t a g e .  

We have also r e f i n e d   t h e   p l a t e   g i r d e r   d e s i g n  t o  t h e  
e x t e n t  of va ry ing   t he   f l ange   s ec t ions   and  checking moments, 
s h e a r s  and stresses by computer  program. The s t r u c t u r a l  steel 
should  conform t o   t h e   r e q u i r e m e n t s  of C . S . A .  G40.21 grade  5024 
c o n t r o l l e d  ro l led  c o n d i t i o n   s a t i s f y i n g  the impact requi rement  
of 20 f t .  l b .  a t  -20" F for  the   s t anda rd   cha rpy  V notch  
specimens. 

Because of t h e  remote area i n  which   the   b r idge  i s  
located, maintenance items should be minimized. We, t h e r e f o r e ,  
recommend t h a t   t h e   w e a t h e r i n g  steel  s e l e c t e d  be mere ly   c leaned  
of a l l  di r t  a n d   c o n c r e t e   s p l a t t e r   a f t e r   c o n s t r u c t i o n  of t h e  deck 
i s  complete and l e f t   u n p a i n t e d .  The deck   dra ins  and g u a r d r a i l i n g  
should be g iven  a h o t   d i p   g a l v a n i z e d   c o a t i n g .  

Deck j o i n t s   s h o u l d  be s e l f - c l e a r i n g  steel f i n g e r   p l a t e  
assemblies w i t h  suitable s p l a s h   p l a t e s  t o  keep  abutment  bearings 
free of accumulated mud and d i r t .  Convent ional  s teel  rockers and 
f i x e d   b e a r i n g s  are recommended. 

I 
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QUANTITIES AND ESTIMATES OF COST 

The quantities  involved  in  the  project have been 
estimated  together wi th  their unit cos ts  in place; these are 
shown in Table No, 1, The same  total cost is arrived at  in 
Table No. 2 on t h e  basis of estimating l abour ,  material and 
equipment  costs fo r  the substructure,  superstructure and 
approach  embankments.  Since the quantities  at  this time are 
approximate, the total  costs  have  been  rounded o f f  to the 
nearest one thousand  dollars in each case. The costs of 
materials and labour  have  been  escalating  at  a rapid rate during 
the past year and particularly in t h e  past  few  months. This is 
due p a r t l y  to increased labour rates, partly to an excess of 
demand over supply  and p a r t l y  to t h e  money market's effect 
on imported  materials.  There  are no signs at present of an 
improvement in this situation al though we would  expect  the 
rate of escalation  to  decrease. The most  economical  structure 
will result if decisions are reached as quickly as possible, 
materials are ordered  with sufficient lead time to permit  mill 
orders and a continuous  construction sequence is followed. 



QUANTITIES AND ESTIMATED COSTS 

I TEM - STANDARD DETAIL APPROXIMATE U N I T  COST TOTAL 
QUANTITY IN PLACE 

Move In and 
Move Out I30,OOO 

2 Cofferdams 
1 Re-use each 

Cofferdams & 
Work Bridge 25O,000 

96,000 

378,000 

32,000 

40,000 

450,000 

Wet  Piers 6,400 cu.yd. 15.00 Excavation 

Piling CSA-GI0 .21W HP 12 x 53 18,000 lin.ft, .21.00 

Common  Piers 4,000 cu.yd. 8.00 Backfill 

Backfill Select Piers 800 cu.yd.  50.00 

3,000 p . s . i .  Substructure 3,100 cu.yd. 145.00 
1%" aggregate  including  forming, 

pouring & f i n i s h  

Concrete 

4,000 p.s.i. Deck 1,050 cu.yd. 240.00 
3/4"aggregate  including forming, 

pouring & finish 

252,000 Concrete 

175,000 CSA-G30 , 1 Substructure  and 216 tons 810.00 
Deck 

CSA-G40.21-50A  Girders,  Bracing, 508 Tons 1,250.00 
& Bearings & 

CSA-G4O. 21W Miscellaneous 

Re-Bar 

635,000 Structural 
- 

CSA-040.21-44W Galvanized  1,900  1in.ft. 30.00 57,000 Guardrail 

Embankment 

Rip-Rap 

200,000 Granular Bridge  Approaches 25,000 cu.yd. 8.00 

1500 Ib.max.  South Approach 2,000 sq.yd. 40.00 
TOTAL : - 

80,000 
$2,775,000 



TABLE NO. 2 

I 
I 

LABOUR, MATERIAL, EQUIPMENT 
ESTIMATE OF COST 

Move-In and Subs t ruc tu re :  

Labour (including subsistence) $600,000.00 
Material 685,000.00 
Equipment 150,000.00 

$1,435,000.00 $1,435,000.00 . 
Superstructure & Move Out:  

Labour 
Material 
Equipment 

Embankment and Rip-Rap 

$250,000.00 
760,000.00 
50,000.00 

$1,060,000.00 

$ 280,000.00 

,$1,060,000.00 

$ 280,000.00 

TOTAL : - $2,775,000.00 

There is no addi t iona l  cos t  to cover  the  overload 
requirement since  the  total load on the structure under t h i s  
circumstance is less than t h e  design load, 

- 14 " 



SCHEDULE FOR DESIGN & CONSTRUCTION 

The estimate of c o s t  has been  based on th e 
assumption of an uninterrupted  construction  schedule. 
The  contract  should be awarded in the  spring of 1974 so 
that  the  general  contractor  can  organize  trankport,  equipment 
and materials  in  time to ship  them to the  site before low 
water. The most  critical  item will be concrete aggregate fo r  
the  substructure  since  this  will  involve  processing as well 
as sh ipp ing ,  Supplies of suitable aggregate are  available  at 
Wrigley  but  they  must  be  processed f o r  barging to the  site 
before low water  in  late  August  or  brought  to  the  site for  
processing  there. In the event  that  the  contract is awarded 
too late to use barges to the s i t e ,  it w i l l  require  transportation 
by winter  road. T h i s  will  mean  that  the  construction  period  will 
not be uninterrupted  and  will  increase  costs. 

We would,  therefore,  recommend  the  following 
schedule: 

1. 

2 .  

3 .  

4. 

5. 

6. 

7. 

8. 

9. 

10. 

December 1973 - February 1974 

February 1974 

A p r i l  1974 

Hay  and  June 1974 

J u l y  and August 1974 

September 1974 to  March 1975 

March  and  April 1975 

May 1975 to August 1975 

September and October 1975 

January 1976 

- 15 - 

Design and  preparation 
of contract  drawings and 
documents 

Tender  period of one month 

Contract  Award 

Organize material,  equipment 
and transport 

Process  aggregate  and  move 
in to  site 

Cons t ruc t  sub-structure 
and  fabricate  and  transport 
structural  steel 

Erect girders 

Form and pour  deck  and  complete 
fill and rip-rap and  move 
heavy equipment  out 

Erect  guardrail, paint and 
general  cleanup 

Remove camp and remaining 
equipment by winter road 
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The successful contractor may vary t h i s  
schedule  to  the  extent that  the completion date could be 
earlier. However, the access to the site is limited by 
the time of year. Furthermore, the access to pier locations 
i s  best during the win te r  and girder erection will be most 
economical us ing  the ice ,  



CONCLUSIONS 

Using t he   s chedu le   ou t l i ned   above ,   wh ich   i n   ou r  
op in ion  is t h e  most economical,  t h e  estimated cost of t h e  
Willowlake  River br idge i s  Two Mill ion,   Seven Hundred  and 
Seventy-f ive ($2 ,775,000.00)  Dollars. This assumes a 
c o n t r a c t  award i n  A p r i l  1974 and  an   e ighteen  month o r g a n i z a t i o n  
and   cons t ruc t ion  period. 

The estimate is almost seven  hundred  thousand dollars 
h i g h e r   t h a n  t h a t  g i v e n   i n   o u r  Phase 1 (A)  report ,  A number of 
f ac to r s   have   i n f luenced  this i n c r e a s e   i n  estimated cost  
among which are:  

1. 

2.  

3 .  

4.  

Labour costs appear t o  be r i s i n g  more q u i c k l y   t h a n  w e  
had  assumed. 

Material costs w i l l  reflect shor t ages  as well as the rise 
i n  labour costs .  These h a v e   r i s e n   d r a s t i c a l l y   s i n c e   t h e  
energy crisis s t a r t i n g   i n  October 1973. The rate of i n c r e a s e  
w i l l  h o p e f u l l y   l e v e l  off i n  1 9 7 4 .  

The dep th  of p i e r  bases as a r e s u l t  of scour p r e d i c t i o n s  
and l e n g t h  of p i l i n g  recommended i n  the g e o t e c h n i c a l  report 
are bo th  more than  previously assumed. While these   changes  
are n o t  d ra s t i c ,  t h e y   r e p r e s e n t  increased costs .  

The cost  of conc re t e   agg rega te s  w i l l  be h i g h e r  w i t h  each 
c o n t r a c t o r   r e s p o n s i b l e   f o r   p r o v i d i n g   h i s  own. Our Phase 1 (A)  
r e p o r t  assumed t h a t  a separate aggrega te   con t r ac t  might be 
let i n  advance so t h a t  suppl ies   would be available no 
f u r t h e r  away than  Wrigley. 

We are still of t h e  op in ion  t h a t  t h e   c o n c r e t e  
s u b s t r u c t u r e  is t h e  b e s t  fo r  t h i s  s i te .  The p r i n c i p a l   r e a s o n s  
for t h i s  are t h e  p o t e n t i a l   s c o u r  depth and r e l a t i v e l y   h i g h  
e l e v a t i o n  at which the ice e x e r t s  i t s  maximum o v e r t u r n i n g   e f f e c t .  
I n  a d d i t i o n  t o  t h e   l a r g e  moments which  must be resisted, it may 
well be impossible t o  cons t ruc t   any  p i e r  base wi thou t   u s ing  a 
c o n c r e t e  seal i n   t h e  bottom of the   cof ferdam.  If aggrega te  is 
r e q u i r e d  for seal c o n c r e t e  it may as well be available for  t h e  
piers. 

A copy of a l e t te r  from Acres Consul t ing  Services L t d .  
is attached t o  this report as Appendix 2 .  The le t ter  o u t l i n e s  
t h e  possible problems t h a t  could   occur  i n  dewater ing  cofferdams.  
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Our Phase 1 ( A )  report, Appendix 11, estimated 
the extra cost of an  all steel s t r u c t u r e  as  $ 4 5 0 , 0 0 0 . 0 0  
more t han  a b r i d g e  with comparable  spans b u t  c o n s t r u c t e d   w i t h  
composite c o n c r e t e  deck and c o n v e n t i o n a l   c o n c r e t e   s u b s t r u c t u r e .  
Because of t h e  p o t e n t i a l   d e p t h  of scour  and t h e  high o v e r t u r n i n g  
ice f o r c e s ,  we would expec t  t h i s  differential would not reduce  
even though our estimated cost of t h e  c o n v e n t i o n a l   s t r u c t u r e  
has i nc reased .  I n  a d d i t i o n  t o  t h i s  s t r u c t u r a l  steel is a less 
stable priced commodity t h a n   c o n c r e t e  a t  this time. 

We are a l so  of the o p i n i o n   t h a t  delays i n  
c o n s t r u c t i o n  w i l l  n o t  reduce costs since they  are related 
p r i m a r i l y  t o  labour and material. 

Respec t fu l ly  submitted, 

T. LAMB, MC AND ASSOCIATES LTD. 

RNM : nn J” R. N ,  McManus, P. Eng. 
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0 c:> Canada 
Public Works Travaux publics 

Canada 

Western  Region  Region de I'Ouest 

July 3 0 ,  1973 

T. Lamb, McManus & Associates Ltd. 
10214 - 1 1 2  Street 
Edmonton, Alberta 
T5K 1M5 

RE : WILLOW LAKE RIVER BRIDGE - MACKENZIE HIGHWAY 
MILE 395 

We have now established new schedules fo r  the deve- 
lopment of highway design documents covering miles ' 
346 - 550 of the Mackenzie Highway. F i n a l  highway 
design covering t h e  section adjacent to the Willow 
Lake crossing have been scheduled for submission by 
August 2 1 ,  1973. It is  our i n t e n t  t o  incorporate as 
much d e t a i l  as possible on the Willow Lake structure 
w i t h i n  t h i s  submission. As a minimum we must have 
the g r a d e   l i n e ,   a b u t m e n t   l o c a t i o n s ,  approach fill 
slopes rates and  riprap l o c a t i o n s  and levels resolved 
by August 15, Would you therefore, immediately imple- 
ment Phase 1B of o u r  Agreement following, as recom- 
mended, a l t e r n a t e  5 of your  report on Phase 1B utili- 
zing t h e  5 span ,  reinforced concrete deck approach. 
If at all possible, we would a p p r e c i a t e  completion of 
the report on Phase 1B by August 21, since the design 
package for  the section of highway including t h i s  
structure is scheduled for  that date. 

These i n s t r u c t i o n s  to implement Phase 1B are being 
provided  without the b e n e f i t  of the Environmental 
Working Groups r e a c t i o n  to t h e  Phase 1A report. T h e i r  
response to Phase 1A will be communicated to you when 
it arrives; however, we do no t  anticipate t h a t  t h e i r  
comments w i l l  require redirection to persue a design 
approach other than that g e n e r a l l y  portrayed i n  alter- 
nate No. 5 

10th Floor 10 niveau 
One Thornton Court Un Thornton Court 
P,O. Box 408 R.P. 4tlD 
Edmonton 15, Altmla Edmonton 15 (Alberta) e . . . . . .  2 
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The geotcchnical report fo r  this structure site has 
been prov ided  t o  you on the pas t  few weeks.  Resolution 
of y o u r   p o i n t s   r a i s e d  i n  review of same have been 
passed t o  Acres for  t he i r  follow-up. If you find that 
additional field data i s  r e q u i r e d ,  would you please 
o u t l i n e  same to t h i s  o f f ice  w i t h i n  the n e x t  3 weeks 
since we are ga the r ing   r equ i r emen t s  of t h i s  n a t u r e  i n  
anticipation of o r g a n i z i n g  a "helicopter support" 
d r i l l i n g  program f o r  t h e  area commencing September 
15, 1973. 

e- '1 

N. A. Yuculak 
Regional Highways Engineer 
Western Region 

.. . 

I 
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Department of ,Public Works 
Government of Canada 
10th F ~ O O K  - One Thornton Court 
P.0. Uox 480 
Edmonton, Alberta 

Attention: Mr. N. Kuculak 

DGar Mr. Huculak: 

August 7, 1973 .. 
d 

QPF,"'" - 

' Re: Willowlake River Bridge . 
Mile 394 - Foundation 
Report . .  

% 

We thank,,..you fo r  your letter reference 9305-52-309 dated 
July 19,- 1973, and the enclosed copy of a letter from 
T. Lamb, McManus and Associates' Ltd. 

Though t h e  scope of t h e  s t u d y  caxried out was not speci- 
fically in tended  to establish the design parameters for 
the cofferdam, we concur w i t h  T. Lamb that dewatering the 
cofferdam will create a problem unless a concrete seal 
i s  used in the base or the cofferdam is taken down through 
the 20 foot l aye r  of sand or gravel in the river bed to t h e  
underlying s i l t y  c lay .  

We would estimate that t h e  permeabili ty df t h e  sand and 
gravel deposits is of the order of 1.0 cm/sec. w i t h  an . 
internal ang le  of* friction of 35:,. 

The six i nch  stone size  recon&enc?-.~~ in the report consti- 
tutes t h e  minimum which would be i:(:ccptable. Ii'o inCorma- 
t i on  was available on t he  maximum water velocities to be 
expected at t h e  time t h e  report was w r i t t e n  and, as noted 
in the report, heavier stone will be required for h igh  
velocity areas. i 

The 2.5 to 1 cmbankment side slopcs were recolnnlendcd by 
virtue of the r e l a t i v e l y  weak -foundation materials w i t h  
high moisture content 011 t h e  bridge approaches. Where 
the el~&ankrnmt is founded on sand and/or gravcl as is the 
case w i t h  the end ilopcs of the cmban1;ment at the bridge 
abutments wc would  agree that t h e  slope may be constructcd 
a t  2 to 1. 

I 

c 

".L" 
4 

I 

.. 
ACRES CONSULTING SERVICES LIMITED. Contld./....oa 

* .  **. ,: . 
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Mr. N. Huculak 
Page 2 
August 7, 1973 

'1 

Without  further investigation it is not possible to 
determine exact  reasons f o r  t h e  high f l u c t u a t i o n  i n  
moisture content in 394-S-I?. However, the soils at 
depth are e ra t i c  in the area in question and this 
may account for the fluctuation. A l t e r n a t i v e l y  the 
high moisture content may be due to an isolated ice 
l e n s  i n  that part icular  stratum. 

We trust t h a t  t h i s  is the information which you re- - quire. If however, you require a n y t h i n g  f u r t h e r ,  we 
would be pleased to supply it. 

if you wish a meeting t o  take place be tween our soils 
experts and Mr. A .  Morrison of T. Lamb, we would be 
pleased to a r range  it. However, Dr. G.. Watson will 
not be i n  Canada until the end of August and 
Dr. D. Matheson is on an extended assignment in our ' 

Niagara Falls office, The lat ter could be made 
available i f  you so wish a t  re la t ive ly  shor t  notice.' 

i 
Yours very truly, 

L.O. G l o i n  
Executive Engineer. 

I 
ACRES CONSULTING SERVICES LIMITED. 
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Bolter Parish Trimble Ltd, 
ONSULTINg ENGlNEERS 

11805- 149 STREET 
EDMONTON, ALBERTA 
T5L 2J1 
TELEPHONE 452-7810 

November 14, 1973 

F i l e  115-3 

Mr. N. Huculak, P. Eng., 
Regional Highways Engineer, 
Department of Publ i c  Works, 
One Thornton Court, 
EDMONTON, Al berta. 

Dear Mr. Huculak; 

RE: Wi 1 lowlake Rlver, Mackenzie  Highway, 
Response t o  E.W.G. September, 1973 Report. 

The following is in response t o  M.H.E.W.G. Item 6(0)7.(i) 
on page 17. 

Item 6 ( 0 )  - Dcsiqn Hiqkdatcr Lcval Somewhat Hiqh. 

Drawing 1 1  5-3-55 indicates  poss'fble  \.lillowlska River high 
water and ice  run a t  elevation 277 approxlrnately 21 feet above September 
22nd watcr elevatlon and 12 feet  above  the June l s t h ,  1972 water elevation 
(Field Survey Datum) 

H.D.A.C. (May 23) have estimated a water elevation of 269.5 
based on low \flow ln the Mackcnzie and a 50 year flood i n  W i 1 lonlalce 
River. 

It i s  assumed that  the statement 'somewhat high' 1s basad on 
comparing the above. two values. They are not however  comparable since 
the H.D.A.C. estimstc i s  uscd to hctermine maximum velocity (and scour) 
whereas  elevation 277 Is an estimate of the high water level during an 
ice run on  Willowlakc  River whcn the Mackonzie i s  moderatoly high. 
Water ~ C V C ~ S  can bc cxpcctcd higher than elevation 269.5 dcpendtng on 
the t4ackenzie Riyer lcvcts and can be as high as our esticmted clavation 
293 during an Ice jam on thc Hackcnzie (confirmed by E.W.G. Items 6(f) 
page 14) /:. ': 

%.. , , . 

Water levels,  icc conditions and corresponding vclocitics. can 
- +  , 

vary g r e a t l y  for a given  flood on !Jiltowlokc  River depcnding'on the level 
of thc Mackcnrie Rivar. 

Continued....... 
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\Jc belicve tha t  H,D,A.C, will concur that  their estimate of 
269.5 was not  tntcndzd as a design flood  and ice run level but only t o  
daterminc  maximum  vclocitics and scour  potcntial. 

Our  estimate of- elevation 277 was based on thc stage discharge 
and slope of the \,I11 lowlake Rivcr upstrcanl a t  tho Water  Survey of  Canada 
gauge. This was appl icd at t h e  mouth of the river  assuming tha t  the 
Mackcnzic was at a levo1  producing neither a M1 or M2 drawdown a t  the 
bridge s i t c .  This results i n  a 16 foot  rise i n  stage  on the Mackcnzie 
and a 21 Foot rise in stago at the  bridge site. Thc 16 foot risc in 
stage on the Mackenzie due to flow without ico would be an extreme 
Flood, however it is considered a moderate level when  considering ice 
jam possibilities. 

Item 6(b)  Vclocity Comwrisons. 

Design  velocities  do not always  occur at design  highwater 
elevations  because of such cffects as aggradation and degradation o f  
bed, constriction or rapids  downstream, or because of  a choicc in a 
range of variables (such as channel  roughnsss) in order to make con- 
servative  estimates of  possible  conditions. Bridge designers :are 
usually concerned with the 'highest1 dcslgn highwater and the 'highest' 
design  velocities, The ' h ighest '  design  velocities will thus occur a t  
a lower elcvation than t h e  lhighest'  design highwater. This factor 
possibly has caused some rnisundcrstanding of our reported values at 
this and other stream crossings. 

Our  com;Jutcd  mean  vclocitics for a destgn Flood of 90,000 
c.f.s. occurring at elevation 277 are 4.95 f . p . s .  (4.9) i n  tha natural 
channel and 5.2 f , p . s .  (5.3) through the bridge  opening.  Values in 
brackets arc3 H.D.A.C. valucs. 

Item 6 ( c )  Pier Scour. 

This i tern was considcrcd  outsids our terms of reference 
since it rcquired the brldgc  designers pier configuration, location, 
ctc.  which wcre prepared sulscqucnt to our reports. As requested, 
WQ will  now  undertake this  analysis  when we receive the required in- 
formation  from the brtdgc dcsigncrs. The following are our findings and 
rcconxnendations for the \li1loirl;lkc Rivcr Piers bassd on the Typical Picr 
Details and General Layout (5 span bridge) prel iminary drawings (undated, 
un-numbcrcd) raceivcd from T. Lamb, McMonus and Associates Ltd. Octobcr 
26, 1973, 

li) Elcvat  Ion o f  t o p  of Footinq5. 

The top of the footings  must be bclow  thc  cstimatcd  general 
bcd scour lcvol (Elcvation 240 to 238, our lctter of  Scptcmber 14, 
elevation 2313 by H.D.A.C.), 

Continued..... 



We recommend that the footing top be at least one half t h e  
pier shaft width below the estimated GaneraI bed scour level (1). Tho 
footing tops should thus be placed no higher  than  elevation 236 for 
the three main river piers. 

The f irst river pier on the south side is on the inside of 
the band on a point bar i n  the natural channel which  builds up as the 
north bank recedes. The channel cross  section i s  triangular i n  shape 
as expected  since it is on a bend. On a st ra ight  reach the footing 
tops should  always be at the same elevation,  however,  on the inside 
of a wel l establ ished bend as in the ca5c here, the top can be raised 
slnce lcss 5cour i s  expectcd, A1 lowance however, has to bc madc for  
additional scour expectcd due to blockage of ovcrbmlc flaw by the 
bridge fill, The  estimated general scour at this pier is alevatian 
254 and the a1 lowance f o r  scour due to overbank FION i s  14 feet. It 
Is t h u s  rccommended tha t  the footing top for thls p i e r  be no higher 
than  clcvat ion 240, 

& I )  Local Pier  Scour, 

Based an the blunt bevel-nosed p i e r  proposed, a shaft  width 
of 8 feet, and assuming the footing top i s  below thc general,  bed scour 
level, the following calculations  ware made: 

(a) R.T.A.C. h k t h o d  (22 

The relativcly blunt bevel-nosed  pier will havc a mul t ip ly ing 
factor between the round-noscd and square-nosed p ie r .  Using a factor of 
1.75 tho allowance  for local  scour duo to the pier i s  14 fee t .  Scour 
allowance fo r  a blunt-mscd p i c r  would be 16 feet and a round-nosed 
pier 12 fee t ,  

(b) Shcn Ekthod (31 
I L 

U - Approach Velocity (Maln River Piers) .... .. ..... 10.4 f . p . s .  
b pier  shaft  width = 8 feet  
u kinemattc  vlscoslty = (JO)O*% where T = OF 

For T rn 60° u = l:i7 x 10-5 

dse = equil tbrium scour dcpth  = .00073 R0*s19 (Based on 
1 Eq. 21, maximum of Eq. 21, 25, and 2G) 

e ' .  dSQ 13 Feet 

( I )  Nail], C.R., River Bed Scour lgG4, Canadian Good Roads Assoclatian 
Tcchnicsl  Pull i ca t ian  No. 23, Pg. 30. 

(2) Gulde t o  Brldgc Hydraulics, Ro~cls and Transportation Association of 
Canada, 1373, Editcd by C . R .  Nclll 

(3) I-lcthod proposcd by Hslch \ I .  Shcn,  1963, Colorado S h t c  Univcrsity, 
paper  prescntcd to A.S.C.E, Hydraulics  Division. Ilcthod quoted 
by H.0.A.C. 



1 Mr. N. Htrculak, P ,  Enq. 4 Novcrnber 14, 1973 

(c) H.D.A.C. Value 

The equilibrium  scour depth quoted Is 16 foot. 

(d) _Strrr.mary 

I t  is rccomnendcd that tho piers  be designed to withstand 
local scour down to elevation 224.0. Tho footings  must be placed on 
piles and the pilos designed ta withstand undercutting of the footings. 

11 i i Foot i nqs 

Footings can l l rn l t  the amount of local scour if placed below 
general bed scour levels a'nd constructcd t o  proper  dimensions (Ref. (1) 
p o p .  30 - 31 and Ref. (2) pep. 97) . Plars require a footing  or apron 
of a t  least  a pier shaft  w i d t h  a l l  around the picr mcasurcd  hortzontally 
from t h e  shaft I n  order to 1 imi t the  rcour. The area of worst: local 
scour usual 1 y occurs around the upst ream nose  and i t 1 s recommended 
that  the footing-apron on thc upstream half of thc  pier be 'constructed 
1.5 x the pier  shaf t  wldth (12 fcot)  (Ref. (2) p.p .  113). 

The posslblo hydraulic  conditions at t h i s  site are kornplex 
becausc of t h e  proximity to the lllaclcenzia River. I t  Is therefore 
reconmmdcd t h a t  the  provision of the faoting-cqron Isc considered as 
EJ safcty factor  and that  no  reduction in the local  picr scour  allowance 
be r,mdc, In addltion, driftwood or Ice jnnuning at t h c  noso can increase 
the effcctiva pier  width and the scour  depth making such a safety  factor 
des! rabie. 

I t  is recowncndcd that B semicl  rcular pier nose In the plan 
bc considered in 1 icu o f  thc bcvcl-nosed  pier proposed. 'Gcnoral 
cx;lcricncc is t h a t  a pier nose semicircular i n  p l m ,  and  vcrtical or 
only sl i g h t l y  rakcd in  p r c f i l c ,  i s  best  for discouraging  driftwood 
acculnu1;Itionsl (Kef. (2)p.p. 37) e 

lrcm 6 ( d )  Bcd Scour. 

This item was rcportcd on in our  lcttcr o f  Scptcrnber 14, 1973. 
General sgrcamcnt sccms to h a w  bccn renchcd  that  thc  dcsign  general bod 
5cou r 1 eve1 cou 1 d tal:@ place  down to elevation 240 to 233. 

I 

Yours  very truly, 

T. Lamb, Mcl4anus G 
Associatcs Ltd. 

R . P .  Parish, P. Eng. 



t 
tPoltar Parish Trimh!c Ltd. 

E N O I N E E R S  

Mr. N. Iluculal:, P .  Eng., 
Regtonal llighl-lays Enginrcr, 
Dcpartmcnt of Pub1 i c  Works, 
Ono Tho rntcn Court , 
EDHOMTOI'I, A 1  bcrta 

11805 - 149 STREET 
EDMONTON. ALBERTA 
T6L 2J1 
TELEPHONE 452-781 0 

RE: Wi1 lowlalcc: River,  Mackcnzie H i g h s y .  - P,dditionzl Cor,kl.:cnts, E . \ I . G .  S:?,tcmbcr, 1973 Report, 

The fol1o:ving ccrmcnts .;rem our firm wcrc not rcriuestcd by 
E.W.G., however they m,?y assist t h o  Department of Public Uorks In  their 
response to E .;.I.G, 

~ t c m  6( f )  n n ~  5 ( 0 )  G ( i )  Xorth ~cn!: Erosion 

Our January re,>ort statad t h a t  t h i s  bank i s  rcceciing end 
moving north.  Bascd on our cxaninstion o f  the aorial  photos tha H.D.A.C. 
estimate of 29 f c c t  i n  25 yczrs spg,mrs~-cs;onclbIc and witlr in  thc r m g c  
we expcctccl from our o r i g i n a l  cxx1 in~ t ion .  Our c x ~ r , ~ i n s t i ~ n  was r c l s t i v c l y  
unsophisticated and rcsultcd i n  n rango of possiblo rccodcnce.  P2rhaps 
cvon with the sophis t ica tad  r!wtimd gsed by li,D.!?,C, thcir cstlmates 
rcsultcd in a range and it  m u 1  d hi: psrt incnt  t o  I-anar 1 f thc 29 f e e t  
was a minimum, averagc, or naxinun tha t  rmy have occurrac.!. 

Continued..... . 



The choice of protecting the abutment f i l l ,  controlllng  the  north 
bank  recedence, o r  placing the f i ll back from the bank i s an economic one 
as long as such choices arc compatible  with  the  environmental  constraints. 
Another choice  exists involving  placing the too back an intermediate  amount 
to allow for some erosion  with a view to protecting  the  abutment and/or 
controlling the recedence at some f u t u r e  date thus  postponing  capital 
costs. Possible loss o f  the abutment fill should be considered with this 
choice and tho  abutments should be founded on  piles  and  designed t o  with- 
stand the loss o f  the fill, Environmental damage caused by loss of fill 
con be kept to a minimum i f  t h e  f i  ll . i s  constructed with  granular  material 
as recommended in our letter of January 25th. 

I n  our January report I t ,  was assumed that  setting the f i l l  
back an Intermediate amount  thus  postponing  capltal costs would be the 
economic choice. I f  required, wo could design the  north f I 1  1 slope 
protection  and/or  channel  training so that  cost comparisons can bc made 
with additional  bridge costs. 

Item S(g), 6(]), G(k) and 6(0)8(ii) Location of 
South Fill and Slop:! Protcctlan. 

Wa concur with  E.1:I.G. that  the south  appronch f I 1  1 s’hould 
bn protccrcd by propcrly dcsigncd slop0 protection. This  requircrnont 
was indicatcd in our January r q m r t .  Such a dcsign would  include an 
apron or equivalent to protcct the slope  protection from scour csuscd 
by thc constriction of ovcrbank flaw. Tho final  dcsign of slope 
protection works would show dctoils o f  the extent, configuration, 
t h i c h c s s ,  f i l  t c r  mntcrial, spccif ications and a1 tcrnates ctc., f o r  
tho slopo protectton and aprons. 

Yours very truly, 

RPP : nb 
C . C .  T.Lsmb,  Mct-lanus 6 Associates Ltd. 

a 

BOLTER PrbRISH TRIMBLE LTD. 

Rip .  Parish, P. Eng. 
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