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- SPEC NO 

HC02222 
HC02222 
HC023 16 

K O 2 3 1 6  

HC02411 

HC02 54 5 
HC03200 
HC03200 
HC03200 
HC033 15 
KO33 16 
HC033 16 
HC03316 
HC05121 
HCO512 1 
HCO5 12 1 
HCOS 12 1 
HCOIOl5 
HCOIO15 

UNIT PRICE TABLE 

BLACKSTONE RIVER BRIDGE 

LIARD HIGHWAY, KM 107.4 

DESCRIPTION 

EXCAVATION - UNCLASSIFIED 
GRANULAR  FILL 
STEEL PIPE PILES 

STEEL PIPE PILES 
(INSTALLATION) 

STEEL  SHEET PILING 
(SUPPLY  AND  INSTALLATION) 
RIP  RAP 

(SUPPLY) 

REINFORCING  STEEL - ABUTMENTS 
REINFORCING STEEL - PIER 
REINFORCING  STEEL - DECK  AND  CURBS 
TREMIE CONCRETE 
CONCRETE - ABUTMENTS 
CONCRETE - PIER 
CONCRETE - DECK AND CURBS 
STRUCTURAL  STEEL (125 TONNES) 
DECK DRAINS ( 8) 
CURB  EXPANSION  JOINTS 
RAILINGS 
BEARINGS (12) 
DECK EXPANSION JOINTS 

UNIT OF 
MEASUREMENT 

m 3  
m 3  
m 

EACH 

m2 

m3 
kg 
kg 

m 3  
m 3  
m3 

2 3  

LUMP SUM 
LUMP SUM 
LUMP SUM 

LUMP SUM 
LUMP SUM 

m 

ESTIMATED 
QUANTITY 

250 
1350 
571 

62  

76 

265 
6,580 
3,208 

26 , 657 
11 

126 
83 

192 
1 
1 
1 

178 
1 
1 

UNIT 
PRICE 

50.00 
8.00 

100.00 

2,000.00 

400.00 

75.00 
1.40 
1.40 
I .40 

200.00 
450.00 
450.00 
550.00 

375,000.00 
2,000.00 
2,500.00 

200.00 
30,000.00 
20,000.00 

COST 

12,500 
10,800 
57, IO0 

124 , 000 

30 , 400 

19,880 
9,210 
4,490 

37,320 
2,200 

56,700 
37 , 350 
I05 , 600 
375 , 000 
2 , 000 
2 , 500 

35,600 
30 , 000 
20,000 

$972,650 

Note: 1 ) Estimate not including  Engineering,  Contingencies or Engineer's Camp Costs. 



Public Works Canada Project Requirements Section HC01015 
Blackstone  River  Bridge Page 1 
Project No. 085903 

1 Description of Work .1 Work under t h i s  contract  covers  construction of 
Blackstone  River  Bridge  including immediate approaches 
and incidental work as  indicated. 

2 Location .l F t  . Liard Highway km 107.4 , Northwest Territories. 

3 Completion Date .1 Complete work by 

4 bRineer's Address .1 Public Works  Canada 
Western  Region 
9925 109th Street ,  
Edmonton, Alberta 
T5K 258 

5 Work Schedule .1 Within fourteen (14)  days from Notjfication  of Award of 
Contract submit for  Engineer's  approval,  construction 
schedule indicating  anticipated  progress  stages wi th in  
time of completion. 

.2 Take necessary measures t o  complete work within 
scheduled time. Do not change schedule without  
Engineer's approval. 

6 Bearings .1 General: 
,1 Fabricate  bearings  according to   detai ls  and design 
data as indicated. 
.2 List i n  construction  tender types of expansion 
bearings to  be used. 
. 3  No alternative is permitted  for  fixed  bearings. 

.2 Acceptable  expansion bearings: 
,1 Goodco pot bearings by Goodco Ltd .  
.2 Lubri te  or  Lubritef  bearings by Merriman Inc. 
. 3  Spencer floating  bearings by Andre Rubber Co. Ltd .  
.4 Tetron cylindrical bearings by Conenco 
International Ltd.  
.5 Wabo-Fyfe high load  bearings by Elastometal Ltd. 
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6 BearinKs  (Cont Id )  . 3  Common materials: 
.1 Steel for  f ixed   bea r ing   i nd ica t ed :  t o  CSA 
G40.21-1976, Grade 50A, and t o  be galvanized.  
. 2  High s t r e n g t h   b o l t s :   t o  ASTN A325-?6c, Type 1, and 
t o  be galvanized.  
. 3  Preformed fabric pads: t o  CSA S6-1974,  Clause 

.4 Anchor b o l t s :  t o  be threaded one  end  and  deformed 
s h a n k   t o  CSA G30.12-Ml977, Grade 300 , and t o  be 
galvanized.  
.5 TFE surfaces: t o  CSA S6-1974, Clause 11.11. 
.6 Confined  elastomer:  to be basically 100% v i r g i n  
na tu ra l   po ly i soprene  t o  CSA S6-1974, Clause  11.10.3  and 

11.18(a). 

S6S1-1976. 

.4 Shop drawings and material Spec i f i ca t ions :  
.1 Submit for   approval   o f   Engineer  two (2)  sets of 
shop drawings and material s p e c i f i c a t i o n s   w i t h i n  s i x  
(6) weeks o f  Award of Contract .  
- 2  Submit f i v e  (5) sets for d i s t r i b u t i o n  after 
approval .  

.5 Fabr ica t ion  and i n s t a l l a t i o n :  
.1 Fabricat ion:   welding  and  galvgnizing t o  Sec t ion  
HC05121. 
.2 I n s t a l l a t i o n :  i n  accordance w i t h  bea r ing  
manufac tu re r r s   i n s t ruc t ions  and  recommendations. 

.6 Measurement for payment: 
.1 Supply and i n s t a l l a t i o n  of bearings t o  be measured 
as lump sum price. 

7 Deck Expans ion   Jo in ts  .1 General: 
.1 Fabr i ca t e  deck expans ion   j o in t s   acco rd ing  t o  
detai ls  and  design data as i nd ica t ed .  
.2 List i n   c o n s t r u c t i o n   t e n d e r  types of deck expansion 
j o i n t s  to  be used. 

. I. 

.2 Acceptable deck expans ion   j o in t s :  
.1 Goodco road and expans ion   j o in t  system by Goodco 
L td .  
.2 Wabo-Maurer atrip-seal expansion joints by 
Elastometal Ltd. 

. 3  Materials: 
.1 Elastomer: t o  CSA S6-1974, Clause 11 . 10.3 and 

.2 Steel for Oover plates: t o  CSA G4O. 21-1976, Grade 
44W, and t o  be galvanized.  
. 3  Countersunk bolts: t o  ASTM A307-76b or equ iva len t ,  
and t o  be galvanized.  
.4 Studs: t o  Appendix H of CSA W59-1977. 

S6S1-1976. 
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7 Deck Expansion  Joints  .4 
(Cont'd) 

.5 

.6 

8 General  Environmental . 1  
Guidel ines  

.2 

93 

"4 

.5 

.6 

- 7  

Shop drawings and material s p e c i f i c a t i o n s :  
.1 Submit f o r  approval of  Engineer two (2) sets of 
shop drawings and material s p e c i f i c a t i o n s   w i t h i n   s i x  
(6) weeks of  Award of Contract .  
.2 Submit f i v e  (5) sets for d i s t r i b u t i o n  after 
approval .  

Fab r i ca t ion  and i n s t a l l a t i o n :  
.1 Fabr ica t ion :   weld ing   and   ga lvaniz ing   to   Sec t ion  
HC05121. 
.2 I n s t a l l a t i o n :   i n   a c c o r d a n c e  w i t h  deck expansion 
j o i n t   m a n u f a c t u r e r ' s   i n s t r u c t i o n s  and recommendations. 

Measurement f o r  payment: 
.1 Deck expansion joints inc luding   supply  and 
i n s t a l l a t i o n  t o  be measured as lump sum price. 

Exerc ise   ex t reme  caut ion   dur ing   excavat ion   due   to  
p o s s i b i l i t y  of archaeological d i scove r i e s .  Any such 
discovery  should be r epor t ed   t o   Eng inee r  immediately. 

A t  no time must   gravel  be removed fPcm atream bed. 

Causeways for cons t ruc t ion  will no t  be permitted.  

Prevent   en t ry  of cement, lime or fresh c o n c r e t e   i n t o  
stream. 

No cons t ruc t ion  will be permitted during  per iod from 
late  Apri l  t o  early Ju ly .  

A l l  approaches, c u t s ,  and fills ad jacen t  t o  stream are 
t o  be s tab i l ized ,  and d i t c h  run-outs must be designed 
t o   p r e v e n t   e n t r y   o f  silt i n t o  stream. 

On conclusion of cons t ruc t ion ,  a l l  deb r i s  must be 
disposed  of  to  prevent  its e n t r y   i n t o  stream, and 
stream bed must be r e t u r n e d   t o  its original 
conf igura t ion .  
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1 Terms and   Def in i t ions  .1 Right-of-way: Area reserved  by Department for highway 
purposes.  

.2 Roadway: Portion  of  r ight-of-way w i t h i n  cons t ruc t ion  
limits. 

. 3  Subs t ruc ture :  
.1 P i e r s .  
. 2  Abutments including  approach slabs. 

.4 Supers t ruc ture :  A l l  parts o f   s t r u c t u r e   n o t   i n c l u d e d  i l  
s u b s t r u c t u r e ,  

2 Clean-up .1 During  process of work and u n t i l   f i n a l   c l e a n - u p ,  keep 
occupied areas and access i n  a n e a t ,   c l e a n  and safe 
cond i t ion ,  free from  accumulation of waste and rubbish  

3 Measurement of .1 
Q u a n t i t i e s  

.2 

. 3  

Linear:  A l l  items which are measured by metre, such as 
pipe cu lve r t s ,   gu ide ra i l   and   unde rd ra ins ,  t o  be 
measured  a long  center l ine of i n s t a l l a t i o n  unless 
otherwise shown on plans.  

Area : 
.1 All longi tudinal   and  t ransverse  measurements  for 
areas except  for  seeding and sodd ing   t o  be measured 
ho r i zon ta l ly .  
.2 A l l  l o n g i t u d i n a l  and transverse  measurements f o r  
seeding  and  sodding t o  be made on a c t u a l  f l a t  o r   s loped  
s u r f a c e  seeded or sodded. 

Volume : 
.1 In  computing  volumes of excavation,  borrow and 
embanbent ,   average  end area method t o  be used  whenever 
poss ib l e .  
.2 When materials are t o  be measured i n   h a u l a g e  
veh ic l e ,   p rov ide   veh ic l e  of s ize  and type acceptable t o  
Engineer.   Unless  approved  vehicles are of uniform 
capacity,  each must bear a p l a i n l y  legible 
i d e n t i f i c a t i o n  mark i n d i c a t i n g  its specific approved 
oapacity.   Level  and measure loads  at  po in t  of 
d e l i v e r y ;  no allowance t o  be made f o r   s e t t l e m e n t s  of 
material whi le  in t r a n s i t .  
. 3  Material specified t o  be measured by c u b i c  metre 
may be weighed and  such mass converted t o  cub ic  metres 
for payment purposes i f  approved  by  Engineer.  Factors 
of conver s ion   t o  be as determined by Engineer  and 
agreed t o  before   such  method o f  measurement i a  used. 
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3 Measurement of .4 Mass: 
Quan t i t i e s   (Con t ' d )  .1 Term tttonnett means 1000 kilogram. 

.2  Weigh a l l  materials which are specified f o r  
measurement by mass on scales approved by and a t  
l o c a t i o n s  designated by Engineer. Weigh t r u c k s   u s e d   t o  
haul  material being paid f o r  by mass, empty a t  such 
times as Engineer directs ,  and mark each t r u c k  w i t h  a 
p l a i n l y  legible i d e n t i f i c a t i o n  mark. 
. 3  P r o v i d e   s u i t a b l e  weigh scales, approved by Engineer 
o f   s u i t a b l e   d e s i g n   a n d   o f   s u f f i c i e n t  capacity t o  
accommodate any  vehicle  used on work, and  inspected  and 
tested fo r   accu racy  as o f t e n  as may be required by 
Engineer.   Provide  weatherproof  scalehouse  constructed 
t o  a f f o r d   p r o t e c t i o n  for record ing  devices of scales; 
of a s u i t a b l e  s ize  hav ing   one   s l i d ing  window facing 
scale platform,  one  end window and a shelf desk a t  
least 0.6 m wide and 2 m long. Doors t o  open away from 
scale p la t form.   Provide   adequate   l igh t ing   and   hea t ing .  
.4 Freightcar mass t o  be accepted if material is 
sh ipped  by ra i l .  

4 Layout of Work .1 Engineer   to  set c o n t r o l  stakes and e t a b l i s h  bench 
marks t o   i nd ica t e   l oca t ion ,   a l i gnmen t   and   r e fe rence  
e l e v a t i o n  for work. 

.2 Complete l ayou t  work based on e s t ab l i shed  bench marks, 
l o c a t i o n  and  alignment. 

5 Public  Convenience .1 Conduct work so as to a s s u r e  safety and  convenience of 
and Safety genera l   publ ic .  

. 2  Regulate ope ra t ions  so as t o   p r o t e c t   v i s i t o r s   a n d  
campers on Crown lands  involved.  

6 Barricades and .1 Provide,  erect, and maintain a l l  n e c e s s a r y   a n d   s u i t a b l e  
WarninR Signs  barricades, warning lights, danger   s ignals ,   and  other  

s igns ;   p rov ide  a s u f f i c i e n t  number of f lagpersons  and 
watchpersons.   Protect  highways c losed  t o  t raff ic  by 
e f f e c t i v e  barricades and   i l l umina te   obs t ruc t ions  a t  
n ight .   Provide   warn ing   s igns ,   i l lumina ted  at  n i g h t  by 
l a n t e r n s  or flares, t o  mark places where su r fac ing   ends  
or is not compacted. 
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7 Control  of Traffic .1 

.2 

8 S a n i t a r y ,  Health .1 
and Safety Provis ions  

.2 

. 3  

9 Environmental .1 
Pro tec t ion  

Maintain  continuous  normal highway t r a f f i c  a t  all times 
and  provide for safe movement of t r a v e l l i n g   p u b l i c  
through work area i n  a manner approved by Engineer. 
Period and  t iming of any t r a f f i c  i n t e r r u p t i o n   t o  be 
agreed by Engineer. 

Notify Engineer a t  least 48 hours   in   advance   of   any  
per iod of t r a f f i c  in t e r rup t ion   expec ted  t o  exceed 
twenty (20) minutes.  

Provide and  main ta in   in  a n e a t   c o n d i t i o n   s a n i t a r y  
faci l i t ies  a t  s i te  for use  of Cont rac tor ' s   and  
Ehgineer's employees. Remove fac i l i t i es  on completion 
o f  work. 

Comply w t t h  laws, ru l e s   and   r egu la t ions   conce rn ing  
cons t ruc t ion  safety and h e a l t h  s t anda rds .  

Obta in   au thor iza t ion  for use of water and disposal of 
domestic sewage wastes p r i o r   t o   e s t a b l i s h i n g  camp. 

Comply wi th  laws and r e g u l a t i o n s   c o n t r o l l i n g   p o l l u t i o n s  
of environment. 

10  Operat ions of 
Other Cont rac tors  

.1 Fully cooperate  wi th  o the r   con t r ac to r s   hav ing   bus iness  
on s i te .  

11 Project Signs  .._. .l Engineer t o  provide two pr in t ed   v iny l  overlays 1.2 m t o  
2.4 m f o r   p r o j e c t  signs. Contrac tor  t o  provide a l l  
o t h e r  materials and l a b o u r   t o   s a t i s f a c t o r i l y  mount 
s i g n s  and erect them a t  l o o a t i o n s   s t i p u l a t e d  by 
Engineer, On completion of p ro jec t s ,   d i sman t l e   and  
d i spose   o f  these sign boards. 

1 2  U t i l i t y  Line .1 E x i s t i n g   u t i l i t y   l i n e s  which my i n t e r f e r e  w i t h  
completed work t o  be removed or r e l o c a t e d  by others. 

13 Measurement for .1 Items under S e c t i o n   ~ ~ 0 1 0 1 6   n o t  t o  be measured for 
Payment payment but  t o  be cons ide red   Inc iden ta l  t o  oon t rac t .  
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PART 1 - GENERAL 

1.1 Descr ip t ion  .1 

1.2 C l a s s i f i c t i o n  .1 
of Excavation Materials 

.2 

This Sect ion  specifies requirements  for excavat ion  and 
fill, and supply and i n s t a l l a t i o n  of p r o t e c t i v e  works 
necessary for cons t ruc t ing   subs t ruc tu res   and  
approaches.  

Unclassified excavat ion materials: depos i t s  of 
whatever nature encountered   in  work. 
Classified excavat ion materials: 
.1 S o l i d  rock: r o c k   i n   s o l i d  beds or mass i n  its 
o r i g i n a l   p o s i t i o n  which cannot be excavated  without 
p r io r   l oosen ing ,  or boulders  or rock  fragments  having 
i n d i v i d u a l  volume i n  excess of 0.5 cubic  metres. 
.2  Common materials: d e p o s i t s  other t h a n   s o l i d  rock. 

1.3 Requirements of 
Remlatory  Agencies  

1 . 4  Design of  
Temporary Works 

.1 

.2 

.1 

I 

.% 

. 3  

1.5 Measurement .1 
f o r  Payment 

.2 

Adhere t o  applicable codes when blas>ing is r equ i r ed .  

Adhere t o   r e q u i r e m e n t s   r e l a t i n g  t o  safety of excava- 
t i o n s  and p ro tec t ion  of workmen. 

. I  

Design cofferdams,   sheathing,   shoring,   t imbering  and 
brac ing   requi red  for work. 

A t  least 4 weeks p r i o r   t o  commencement of work, submit 
fou r  sets of design and erection  drawings  and 
suppor t ing  data to   Engineer   for   rev iew.  

Have drawings  and  supporting data signed and stamped by 
pro fes s iona l   eng inee r   r e spons ib l e   fo r  the i r  design.  

Excava t ions   t o  be measured i n   c u b i c  metres i n  t he i r  
original l o c a t i o n .  
.1 Volume t o  be wi th in  limits bounded by h o r i z o n t a l  
p lanes  at  elevations of or ig ina l   g round   su r f ace  and of 
bottom of subs t ruc tu re  and by v e r t i c a l  planes 500 mm 
o u t s i d e  of o u t l i n e s  of subs t ruc tu re   p l an  or  by sheet 
p i l i ng .  
.2 Haterials removed  from  beyond limits specified t o  
be measured only  when Enginee r   au tho r i zes   add i t iona l  
excavat ion.  

F i l l  materials, inc luding   supply ,   handl ing ,  stock- 
p i l i n g ,  placing and compaction, t o  be measured in oubic  
metres i n   p l a c e .  



1 
t 
I 
s 

Public Works Canada Excavation and F i l l  Section HC02222 
Blackstone River Bridge for Structures Page 2 
Project No. 085903 1978-08-15 

1.5 Measurement 
for Payment (Cont'd) 

PART 2 - PRODUCTS 

2.1 Materials 

. 3  Temporary works and dewatering t o  be considered 
incidental t o  excavation  except steel   sheet p i l i n g  t o  
be paid under Section HC02411. 

.4 Backfill of excavation with materials  described i n  
3.5.2 t o  be considered incidental t o  excavation. 

.l F i l l  material: 
.1 Granular f i l l :  p i t  run natural or blendel d sand or 
gravel  consisting o f  clean , hard,  durable  particles, 
free from clay lumps, cementation or organic  material, 
having less  than 95 by mass passing 63 micrometres 
sieve, capable of  being compacted t o  degree as  
specified  herein and meeting  approval of Ehgineer. 
a . 2  Common fill: selected  materials from excavations 
or borrow areas,  suitable t o  Engineer for use intended, 
free from frozen  materials,  cinders,,ashes, sods, 
organic  materials, refuse or other  deleterious 
substances. 

3 1 Temporary Work, 
Cofferdams, Shoring 
and Bracing 

. ,. 

.1 

.2 

93 

.4 

Construct temporary works t o  depths,  heights and 
locations as designed. 

During f i l l  operation: 
.1 Unless otherwise  indicated or directed by Engineer, 
remove sheeting and shoring from excavations. 
.2 Do not remove bracing u n t i l  f i l l  has reached 
respective  levels of such bracing. 
. 3  Pull sheeting i n  incrementa SO that compacted f i l l  
is maintained a t  a depth a t   l ea s t  500 mm above toe of 
sheeting. 

When aheeting is required  to remain i n  place, aut off 
tops at  elevations  indicated or a t  such elevations 
directed by Engineer. 

Upon completion of substructure  construction: 
.l Remove cofferdams shoring and bracing. 
.2 Remove excess  materiala from s i t e  and restore water 
courses to  oondltions  lndioated or directed by 
hgineer  . 
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3 . 3  Excavation 
(Cont'd) 

3.4 Borrow Areas 

.6 Note t h a t  where, i n   o p i n i o n  of E h g i n e e r ,   s o i l  a t  
proposed  elevation  of  bottom  of  footings is unsu i t ab le  
for   foundat ions ,   Engineer  may o r d e r ,   i n   w r i t i n g ,  such 
changes in   e leva t ions   and   d imens ions  of work as may be 
necessary  t o  e n s u r e   s a t i s f a c t o r y   b e a r i n g   s u r f a c e s .  

.7 Stockpi le   excavated materials s u i t a b l e   f o r  fill a t  
des igna ted   loca t ions .  

.8 Separate materials conta in ing  sods, muck, frozen  lumps, 
c i n d e r s ,  ashes, organic  or other d e l e t e r i o u s   s u b s t a n c e s  
n o t   s u i t a b l e   f o r  f i l l .  

.9 Dispose of unsu i t ab le  and s u r p l u s  material at l o c a t i o n s  
and i n  a manner satisfactory t o  Engineer. 

.10 Hand trim, make firm and remove loose  material and 
debris from excavat ions  immediately p r i o r  t o  p l ac ing  
concre te .  Where material a t  bottom of excavat ion is 
d i s tu rbed ,  compact  foundation s o i l   t o   d e n s i t y  a t  least 
pqual t o  undis turbed   so i l .   Clean   ou t  rock seams and 
f i l l  with concrete   mortar  or g r o u t   t o   a p p r o v a l  of 
Engineer. 

c 

.ll Do not  commence f u r t h e r  work u n t i l   E n g i n e e r  has 
in spec ted ,  measured and approved  excavated  surfaces.  

.1 

.2 

3.5 F i l i "  .1 

.2 

- 3  

.4 

.5 

Use i n  fills s u i t a b l e  materials removed from 
excavat ions  before t ak ing  material from  borrow areas. 

Obtain Enginee r ' s   app rova l   fo r   l oca t ion ,   ex t en t   and  
cond i t ion   o f  borrow areas. 

Do not proceed wi th  fill opera t ions   un t i l   Eng inee r  has 
inspected  and  approved work i n  place. 

Backfill excavation  not  occupied by s u b s t r u c t u r e  or 
other permanent works with  g ranu la r  material up t o  
s u r f a c e  of surrounding  ground  unless   otherwise 
ind ica t ed .  

Do not fill a d j a c e n t   t o   s t r u c t u r e   u n t i l   c o n c r e t e  has 
been i n  place 1 4  days, and  approval haa been  obtained 
from Engineer. 

I n s t a l l   d r a i n a g e  system i n  fill as i nd ica t ed  or as 
directed by Engineer. 

Place f i l l  material i n  uniform layers not exceeding 200 
rnillimetrrs simultaneously on a l l  sides of s t r u c t u r e  so 
that  loading is equal ized.  
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3.5 F i l l  (Cont'd) 

3.6 Restoration 

. .. 

.6 Compact each layer  to following percentages of maximum 
dry density, AASHTO T99-70 Method C. 
.1 Common f i l l  to  95%. 
. 2  Granular fill t o  98%. 

.7 Deposit fill material i n  layers not exceeding 100 mm i n  
thickness when us ing  hand operated tamping devices. 

.1 Remove su rp lus  materials and debris, trim slopes, and 
correct  defects  as  directed by Engineer upon 
completion of work. 

.2 Replace top soil as directed by Engineer. 

. 3  Reinstate  areas  affected by equipment outside of 
planned area to condition which existed p r i o r  t o  
commencement of work and leave s i t e  i n  rake-clean 
condition  satisfactory t o  Engineer. 
I ,  

' 0  
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PART 1 - GENERAL 

1.1 Description .1 This  section  specifies requirements f o r  supplying and 
processing of aggregates  to be stockpiled or incorpor- 
ated into work. 

. 2  For specific aggregate  requirements refer to  applicable 
section  for  material  specified. 

1 .2  Related Work .l Structural Concrete : 
Specified Elsewhere 

Section HC03316 

1.3 Source Approval .1 Source of materials t o  be incorporated i n t o  work or 
stockpiled  requires  approval of Engineer. 

.2  *Sf i n  opinion of Engineer source  materials do not meet 
or cannot  reasonably be processed t o  meet specified re- 
quirements,  procure an alternative pource satisfactory 
to  Engineer, or demonstrate to  satiMaction of 
Engineer, that material from source i n  question can be 
processed to meet specified requirements. 

. 3  Should a change of source  of  material be proposed dur- 
ing work, advise Engineer sufficiently i n  advance of 
such change to allow samples to  be taken and t e s t s  
made. 

.4 Note that acceptance  of material from any source does 
not  preclude its future  rejection i f  it is subsequently 
found to  deviate from specifications, or i f  its field 
performance is found to  be unsatisfactory. 

1.4 Production 
Sampling 

1.5 Measurement for  
Payment 

.1 Provide Engineer wi th  ready access  to  source of 
processed material for purpose of continuous sampling. 

.1 No measurement t o  be made under t h i s  Section.  Include 
costs in items of work that  require  aggregates. 

PART 2 - PRODUCTS 

2.1 Materials .1 Aggregate Quality: Sound, hard, durable material free 
f r o m  aof't, thin,  elongated or laminated particles,  
organic or other deleterious aubatanaes. 



t 
t 
I 
I 
t 
I 
I 

P u b l i c  Works Canada Excavation  and F i l l  Sec t ion  HC02222 
Blackstone  River Bridge f o r   S t r u c t u r e s  Page 3 
Project No. 085903 1978-08-15 

3.2 DewaterinK 

. ~. 

3 . 3  Excavation 

.1 

.2 

- 3  

.4 

.5 

.6 

.7 

.1 

.2 

- 3  

.4 

* 5  

Provide pumps and other  equipment  and materials 
n e c e s s a r y   t o  keep excavat ions  free of water while work 
is i n   p r o g r e s s .  

Do no t  pump dur ing   p l ac ing   o f   conc re t e ,   o r  for  a period 
of a t  least 24 hours thereafter, unless from a pump 
separated from  concrete work by a watertight wall or 
o t h e r   e f f e c t i v e  means. 

Dispose of water i n   s u c h  a manner as n o t   t o  be 
d e t r i m e n t a l   t o   p u b l i c  hea l th ,  environment,  public  and 
pr ivate  proper ty ,   o r   any   por t ion   o f  work completed or 
under   construct ion.  

Provide  t reatment  fac i l i t i es  t o  remove  suspended sol ids  
or other materials before d ischarg ing  t o  water courses 
or drainage areas. 

P r o t e c t  open  excavations  against   f looding  and damage 
due to   su r f ace   run -o f f .  ,. 
Submit fou r  sets of drawings  to   Engineer  for review 
when d ikes ,  well p o i n t s   o r  other meps of   dewater ing 
are proposed. Assume f u l l   r e s p o n s i b i l i t y   f o r  
maintaining a dry excavat ion.  

When cond i t ions  are encountered which, i n   o p i n i o n  of 
Engineer, render  it impracticable t o  dewater 
excavat ions  before   placing  concrete ,   Engineer  may o rde r  
addi t ional   excavat ion  and  placing  underwater   of  a 
concre te  seal of such  dimensions as may be n e c e s s a r y   t o  
resist any possible u p l i f t .  Do not  commence pumping 
until seal has set s u f f i c i e n t l y   t o   w i t h s t a n d  
hydrostatic pressures .  

Advise  Engineer   suff ic ient ly   in   advance of excavat ion 
ope ra t ions  t o  e n a b l e   o r i g i n a l  cross s e c t i o n s  t o  be 
taken. 

Remove trees, vege ta t ion ,   f ences   and   o the r  
o b s t r u c t i o n s ,  ice and snow, from s u r f a c e s  to be 
excavated and dispose  of as directed. 

S t r i p  t o p s o i l  from  within limits of   excavat ion  and 
stockpile as directed, for respreading  after fill. 

Excavate materials t o   l i n e s ,   e l e v a t i o n s  and  dimensions 
i n d i c a t e d  or designated by Engineer. 

Correct over-excavation below proposed  footing 
e l e v a t i o n  w i t h  granular material unless otherwise  
Indica ted .  
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2.1 Materials .2  Flat and elongated particles  are  those whose greatest 
(Continued) dimension exceeds four times their   least  dimension. 

. 3  Particles having a t   l eas t  one freshly  fractured  face 
are considered as crushed material. 

.4 Fine aggregates  satisfying a l l  requirements of 
applicable  specification t o  be one, or a blend of 
following: 
.1 natural sand 
.2 manufactured sand 
. 3  screenings produced i n  crushing of quarried rock, 
boulders or gravel. 

.5 Coarse aggregates  satisfying a l l  requirements of 
applicable  specification t o  be one  of following: 
.l Crushed rock. 
.2 Gravel composed of naturally formed particles of 
stone. 

PART 3 - EXECUTION 

3.1 Development of 
AgKreRate Source 

.1 

.2 

-3  

.4 

.5 

.1 

.2 

Prior t o  excavating  materials for  aggregate  production, 
clear and grub area to  be worked,  and strip unsuitable 
surface  materials. Dispose of cleared, grubbed  and 
unsuitable  materials  as  directed by Engineer. 

Where clearing is required,  leave a screen of trees 
between area and roadways. 

Clear, grub and s t r i p  a sufficient  area ahead of 
quarrying, or excavating  operation t o  positively 
prevent  contarnination of aggregate by deleterious 
materials. 

When excavation is completed dress  sides of excavation 
t o  a nominal 1.5:l slope, and provide drains or ditches 
i f  required t o  prevent  water  standing  therein. 

Trim off and dress  slopes of waste material  piles and  
leave s i te  in a neat  condition. 

Process aggregate uniformly and consistently. Use 
methods that prevent  contamination and segregation. 

Blend aggregates to  increase  percentage of crushed 
particles  or  decrease percentage of f l a t  and elongated 
particles if  required to  obtain  gradation Icequirements 
specified. Use methods and equipment approved by 
Engineer 
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3.3 Handling 

3.4 Stockpiling 

, ,.. * . 

.1 

.1 

.2 

- 3  

.4 

.5 

.6 

.7 

.0 

- 9  

Handle  and t r anspor t  aggregates properly to  avoid 
segregation and contamination. 

Unless otherwise specifically  authorized i n  wr i t ing  by 
Engineer,  stockpile  aggregates on s i t e  i n  locations 
designated by Engineer 

Stockpile  aggregates i n  sufficient  quantities t o  meet 
project  schedules. 

Stockpile  aggregates on stablized,  clean and well 
drained  surfaces. 

Provide a compacted sand base  not less than 250 mm i n  
depth t o  prevent contamination of material, i f  coarse 
aggregate is stockpiled on sand. 

Do not  incorporate bottom 250 mm of pile  i n t o  work, i f  
.gggregates  are s tockpi led on ground. 

Stockpile  aggregates fa r  enough apart or separate by 
substantial d i v i d e r s  to  prevent  intermixing. 

Remove and dispose of intermixed or contaminated 
materials wi th in  48 hours of rejection by Engineer. 

Stockpile  materials i n  uniform layers of thickness  as 
follows: 
1 Maximum 1 m for  coarse  aggregate and base course 

materials. 
.2 Maximum 2 m for  fine  aggregate and sub-base 
materials. 
. 3  Maximum 1.5 m for a l l  other  materials. 

Complete each layer over entire  stockpile  area  before 
beginning next layer. 

.10 Uniformly  apot-dump aggregates  delivered t o  stockpile 
and b u i l d  up stockpile as specified. 

.ll Do not cone piles or s p i l l  aggregates over  edges of 
pile. 

.12 Provide protection t o  prevent ice and snow from 
becoming  mixed i n  stockpile or from material being 
removed from stockpile. 
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PART 1 - GENERAL 

1.1 Description 

1.2 Related Work 
Specified Elsewhere 

1.3  Delivery and 
Handling 

.I 

.1 

.1 

.2 

1.4 Protection .1 

1.5 Scheduling of  
Work 

.,_. 
1.6 Measurement for 
Payment 

.1 

.1 

T h i s  section  specifies  general requirements for  p i l i ng .  
Specific requirements to  be specified for each p i l e  
type i n  separate  sections. 

Steel Pipe Piles:  Section HC02316 

Protect  piles from damage  due t o  excessive bending 
stresses,  impact,  abrasion or other  causes during 
delivery,  storage and handling. 

Repair or replace damaged piles t o  satisfaction of 
- Engineer. 

I 
I 

Adopt safe procedures and protect public and 
construction personnel, adjacent  structures and work of 
other  sections from hazards attr ibutable t o  pi le  
d r i v i n g  operations. 

Submit schedule of planned sequence of dr iv ing  t o  
Engineer for  approval not less  than 2 weeks pr ior  to 
commencement of pi le  d r iv ing .  

No separate measurement for  payment t o  be made under 
this section. For detai ls  of measurement refer t o  
section HC02316. 
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PART 2 - PRODUCTS 

2.1 Materials 

PART 3 - EXECUTION 

3.1 Equipment 
Requirements 

.1 

.2 

.1 

.2 

- 3  

For material requirements  refer t o   s e c t i o n  HC02316. 

Pile l eng ths   i nd ica t ed  are based on l eng ths  estimated 
t o  remain i n  comple ted   s t ruc ture .  Supply a d d i t i o n a l  
l e n g t h s  as may be required f o r  fresh heading ,   cu t -of fs ,  
etc.,  and to  s u i t  method o f   i n s t a l l a t i o n .  

Equipment in fo rma t ion :   Inc lude   i n   cons t ruc t ion  tender  
list of equipment t o  be used i n  p i l e  i n s t a l l a t i o n .  
Upon award o f   con t r ac t   supp ly  detailed data of 
'equipment to   Engineer   for   rev iew.  For impact hammers 
give manufacturer ' s  name, type ,  rated energy per blow 
at  normal  working rate, mass o f   s t r i k i n g  parts of  
hammer and mass of d r i v i n g  cap. For'non-impact methods 
of i n s t a l l a t i o n   s u c h  as auge r ing ,   j ack ing ,   v ib ra to ry  
hammers o r   o t h e r  means, g i v e   f u l l  detai ls  of 
characteristics necessary t o  evaluate  performance. 

Hammer: Do not  use drop hammers. Use impact hammers 
capable of developing a t  normal speed an energy   of   no t  
less than  30 000 j o u l e s  per blow. When r equ i r ed  
pene t r a t ion   and   d r iv ing   r e s i s t ance  are not   obtained by 
use  of hammers complying wi th  minimum requirements ,  
either provide larger hammer or take other  measures,  
approved by Engineer,  t o  a c h i e v e   r e q u i r e d   r e s u l t  a t  own 
expense. 

Leads : 
.1 Construct  p i l e  d r i v e r  leads t o   p r o v i d e  free 
movement o f  hammer. Hold leads i n   p o s i t i o n  a t  top  and 
bottom with guys,  stiff braces or other approved means 
t o  ensure   suppor t  t o  p i l e  whi le  being dr iven .  
.2 Length:  Except for piles dr iven  through water, 
provide   l ength  of leads such t h a t  use of  a follower is 
unnecessary. Drive battered pi les  us ing   i nc l ined  
leads. 
. 3  Swlng leads: Obtain p r i o r   a p p r o v a l   f o r  use. 
Firmly guy t o p  and bottom t o  hold p i l e  i n  p o s i t i o n  
during d r iv ing  operation. 
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3 1 Equipment 
Requirements 
(Cont 'd 1 

3.2 Prepara t ion  

3 . 3  Driving  Records 

.4 Followers : 
.1 Do not   use   fo l lowers   wi thout   Engineer ' s   wr i t ten  
permission. 
.2 When permi t ted ,   p rovide   fo l lowers   o f   such  size, 
shape, l eng th  and mass t o  permit d r i v i n g  p i le  i n  
desired l o c a t i o n   t o   r e q u i r e d  depth and r e s i s t a n c e .  
Provide  fol lowers  wi th  socket  or hood c a r e f u l l y  f i t t e d  
t o   t o p  of p i l e  t o   min imize   l o s s  of energy and prevent  
damage t o  p i l e .  

.1 Ensure t h a t  ground  condi t ions a t  p i le  l o c a t i o n s  are 
adequate t o  suppor t  p i le  d r iv ing   ope ra t ion .  Make 
provis ion  for access and support of p i l ing   equipment  
during  performance of work. 

.2 Do no t   d r ive  piles until excavat ion  has been completed 
or u n t i l   e m b a n b e n t  has been placed and  thoroughly 
compacted to   bo t tom  e l eva t ion   o f   foo t ing .  

.1 Mainta in   accura te   records  of d r i v i n d  for each p i l e  
inc luding   fo l lowing:  
.1 Type and make of hammer, t h e o r e t i c a l  and a c t u a l  
energy. 
.2 Driving  equipment accessories inc luding  driving 
cap, cushion, etc. 
. 3  Pile size and l e n g t h ,   l o c a t i o n  of p i l e  i n  p i l e  
g roup ,   l oca t ion   o r   des igna t ion   o f  p i l e  group. 
.4 Sequence of d r iv ing  piles i n  group. 
.5 Number of blows f o r  each 250 m of e n t i r e  pile 
l eng th  . 
.6 F i n a l  t i p  and  cut-off   e levat ions.  
.7 Other per t inent   information  such as i n t e r r u p t i o n  of 
cont inuous  dr iving,  p i l e  damage. 

.2  Provide Engineer wi th  three copies  of records .  

.1 Co-operate w i t h  Eng inee r   i n   i n spec t ing  and record ing  
p i l e  d r i v i n g  data. 

.2 P ro tec t  piles by use of d r i v i n g  caps of approved type 
f i t t ed  over top  o f  p i l e  i n   s u c h  a manner as t o   p r e v e n t  
damage t o  p i l e .  
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3.5 Termination of 
Driving 

3.6 Driving 
Tolerances 

3.7 Damaged or 
Defect ive Piles 

93 

.4 

.5 

.6 

.7 

.8 

-9 

.1 

.2 

.1 

.2  

.1 

Hold pi les  secu re ly  and a c c u r a t e l y   i n   p o s i t i o n  while 
d r iv ing .  

Del iver  hannnsr blows i n  direct a x i s  of p i l e .  

Do no t   d r ive  piles with in  a r a d i u s   o f  8 rn of concre te  
which has been i n  place less than 3 days. 

Redrive  any pi les  l i f t e d  du r ing   d r iv ing   o f   ad j acen t  
piles 

After comple t ion   of   d r iv ing ,  remove loose  and displaced 
material from around piles and l e a v e   c l e a n ,   s o l i d  
s u r f a c e s   t o   r e c e i v e   f o u n d a t i o n   c o n c r e t e .  

Cut o f f  piles n e a t l y  and squa re ly  a t  e l e v a t i o n s  
ind ica t ed  on drawings.   Provide  suff ic ient   length  above 
au t -of f   e leva t ion  80 that  part damaged during d r i v i n g  
is c u t  o f f .  

.Bemove cut-off   lengths  from s i t e  on completion of work. 

r' 

I n s t a l l  each p i l e   t o   a p p r o v a l  of Engineer.  Engineer 
will be so le   j udge   o f  acceptability of each p i le  w i t h  
respect t o   f i n a l   d r i v i n g   r e s i s t a n c e ,  depth of 
pene t r a t ion  or o t h e r  criteria used t o  determine p i l e  
capacity. 

Drive each p i le  to  pi le  l eng th   i nd ica t ed   un le s s  
otherwise directed by Engineer. 

I n s t a l l  piles t o   f o l l o w i n g   t o l e r a n c e s :  
.1 Pile heads wi th in  75 rum of l o c a t i o n s   i n d i c a t e d .  
.2 Piles no t  more than 2 percent  of l eng th   ou t  of 
alignment.  

Provide p i l e  d r i v i n g  templates t o   e n s u r e  t h a t  
t o l e rances  specified will not be exceeded. 

Replace as directed any pi le  that  is dr iven   ou t  of 
p o s i t i o n ,  or is damaged dur ing  driving or handl ing,  or  
is otherwise  defect ive  and rejected by Engineer. 
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PART 1 - GENERAL 

1.1 Description .1 

1.2 Related Work .1 
Specified Elsewhere 

1.3 Delivery Handling .1 
and StoraRe 

.2 

1.4 Test Reports .1 

1.5 Measurement for .1 
Payment 

.2 

PART 2 - PRODUCTS 

This section  specifies requirements for  supplying and 
instal l ing  s teel  pipe  piles. 

Pile Foundation  General: Section HC02300. 

Store pipe piles  horizontally on timber sills. 

Provide  timber separators t o  avoid  metal t o  metal 
contact of piles. 

Provide Engineer w i t h  two copies of s t ee l  producer's 
cer t i f icates  i n  accordance w i t h  ASTM A252-75 including 
chemical  composition prior t o  fabr ig t ion .  

Supply of piles t o  be measured i n  metres and 
installation  to be measured i n  number of piles. 

Pile t i p  reinforcement,  splices and p i l e  caps t o  be 
considered incidental  to supply of piles. 

No extra compensation to  be  made for replacement of 
damaged or defective p i l e s  rejected by Engineer. 

2.1 Materials .1 Welded straight  longitudinal seam steel pipe piles of 
12.75 i n .  outside  diameter and 0.375 in. wall thickness 
and plain machine cut ends t o  ASTM A252-75, Grade 2 
with following  chemical composition: 
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2.1 Materials (Cont 'd) .1 

.2 

- 3  

.4 

PART 3 - EXECUTION 

( Con t inued 
Percent  kximum 

Lad le  Check 
Analysis Analysis 

Carbon 0.22 0.26 
Manganese 1.10 1.15 
Phosphorous 0.04 0.05 
Sulphur 0.05 0.06 

.1 Rat io  of manganese t o  carbon shall not be less than 
4.0. 

Steel p i l e  t i p  r e in fo rcemen t :   t o  CSA G40.21-1976 Grade 
44w. 

Steel pile caps: t o  CSA G40.21-1976, Grade 44W. 

Welding e l e c t r o d e s :   t o  CSA W48 series. 

1 

0 

3.2 Weldinu .1 Welding: t o  CSA W59-1977. 

.2 Welding q u a l i f i c a t i o n s :  t o  CSA W47 -1-1973. 

3 . 3  Fabricat ion  and 
I n s t a l l a t i o n  

.1 Provide  and fabricate f u l l  l eng th  piles having not more 
than one splice per p i l e  i n   acco rdance  w i t h  ASTM 
A252-75, Clauses 1 4  and 19. 

.2 L i m i t  dev ia t ion  from s t r a i g h t n e s s  of fabricated piles 
t o  CSA W59-1977, Clause 5.8(a). 

. 3  Fabricate and i n s t a l l  pile t i p  reinforcement  and p i l e  
'caps as detailed. 

.4 Repair d e f e c t i v e  welds only on a u t h o r i t y  of Engineer. 
Welds which show evidence of having  been repaired 
wi thout   au thor iza t ion  may be rejected. 

.5 Do p i l e   i n s t a l l a t i o n  work t o  Sec t ion  HC02300. 
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PART 1 - GENERAL 

1.1 Description .1 This  section  specifies  requirements  for supplying and 
install ing  steel   sheet p i l i n g .  

1.2 Related Work .1 Excavation and F i l l  for  Structures:  Section HC02222. 
Specified Elsewhere 

.2 Pile Foundations,  General:  Section HC02300. 

1.3 Cofferdam Design .1 To Section HC02222 
and Erection Drawinffs 

1.. 4 Certificates .1 . A t  least  four weeks prior t o  commencement of pi le  
d r iv ing ,  f u r n i s h  Engineer w i t h  copies of mill test   data 
and certif ication. 

I 
J 

1.5 Measurement for .1 Supply and instal la t ion of sheet p i l i n g  t o  be measured 
Payment i n  square metres of piling remaining i n  place based on 

maximum cutoff  elevation  indicated. 

.2 All other  material  incorporated i n  work to be 
considered incidental  to supply and instal la t ion.  

PART 2 - PRODUCTS . ~. 

2.1 Materials .1 Steel  sheet  piles: t o  CSA G40.21-1976, grade 38W o r  
equivalent. 

. 2  Structural   Steel:   structural   steel  for walea,  bearing 
plates, wales splices,  capping channels, support angles 
and miscellaneous s t ee l   t o  CSA G40.21-1976 Grade 38W or  
equivalent. 
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PART 3 - EXECUTION 

3.1 I n s t a l l a t i o n  .1 

.2 

3.2 Obs t ruc t ions  .1 

.2 

Do we ld ing   t o  CSA W59-1977 . 
Do p i l e  i n s t a l l a t i o n  work t o   S e c t i o n  HC02300 Clauses 
3.4  and 3.6. 

Should an obs t ruc t ion  be encountered during d r i v i n g ,  
leave obs t ruc t ed  pile and proceed t o  dr ive   remain ing  
piles. Return and attempt t o  complete d r i v i n g  of pile 
later.  

Advise Engineer immediately if it is impossible to  
d r i v e  p i l e  t o  its f u l l   p e n e t r a t i o n ,   a n d   o b t a i n  
d i r e c t i o n  on f u r t h e r  steps requ i r ed  t o  complete  work. 

J 

0 

, ,. 
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PART 1 - GENERAL 

1.1 Descr ip t ion  

1.2 Measurement f o r  
Payment 

PART 2 - PRODUCTS 

2.1 Materials 

.l This s e c t i o n   s p e c i f i e s   r e q u i r e m e n t s   f o r  supplying and 
p l ac ing   s tone   r i p - r ap .  

.1 Rip-rap t o  be measured i n  cubic  metres of material 
i n c o r p o r a t e d   i n t o  work. Excavation and p repa ra t ion  of 
foundat ion bed inc lud ing  fabric l i n i n g   t o  be considered 
i n c i d e n t a l   t o   p l a c i n g   o f   r i p - r a p .  

.2 Where, In opinion of Engineer,  it is imprac t i cab le  t o  
measure r i p - r a p   i n  place, l o a d s  on hauling veh ic l e s  
t o  be measured i n  cubic  metres. 

"1 Stones: Hard, dense, angular quarry s t o n e ,  free from 
seams, cracks or other s t r u c t u r a l  defects, t o  meet 
fol lowing size d i s t r i b u t i o n   f o r   u s e   i n t e n d e d :  
.1 Class I: 
Nominal  300 am diameter or 40 kg mass t o  have  following 
grada t ion:  

100% smaller than 450 mm o r  130 kg 
20% larger than 350 mm or 70 kg 
50% larger than 300 mm or 40 kg 
80% larger than 200 mm or 10 kg 

.2 Class 11: 
Nominal 500 nun diameter or 180 kg mass t o  have 
fo l lowing   grada t ion :  

100% smaller than 750 mm or 670 kg 
20% larger than 600 ma or  310 kg 
50% larger than 500 mm or 180 kg 
80% larger than 300 mm or 30 kg 

.3 Class 111: 
Nominal 750 mm diameter o r  670 kg mass to have 
fo l lowing   grada t ion :  

100% smaller than  1200 ram or 2230 kg 
20% larger than 900 mm or 1120 kg 
50% larger ' t h a n  750 mm or 670 kg 
80% larger than 500 mu or 180 kg 

.2 Fabric Llning: To be Synflex ISS Type 11 or approved 
equ iva len t .  
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PART 3 - EXECUTION 

3.1 Placing .1 

.2 

. 3  

Prepare foundation for rip-rap to l ines  and grades 
indicated or as  directed by Engineer. 

Place  fabric  lining  to manufacturer's recommendations 
approved by Engineer. 

Place  rip-rap to  details  indicated i n  approved manner 
to secure regular surface and a stable mass. 
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PART 1 - GENERAL 

1.1 Description 

1.2 Related Work 
Specified Elsewhere 

1.3 Reference 
Standards 

1.4 Source SamplinR 

1.5 Storam 

1.6  Measurement for  
Payment .._* 

PART 2 - PRODUCTS 

2.1 Materials 

.1 

.1 

0 1  

.1 

.2 

.1 

.1 

.2 

This  section  specifies  requirements for supplying and 
placing  reinforcing  steel. 

Structural Concrete: Section HC03316 

CSA A23.1-1973, and G.30 series. 

A t  l eas t  5 weeks pr ior  t o  commencement of work provide 
.@gineer w i t h  a copy of producer's mill cer t i f icate  of 
steel  supplied, showing physical and chemical analysis. 

See Section HC03316 for quantities 6f samples required. 

Store  reinforcing steel on racks or sills that  w i l l  
permit easy access for identification and handling and 
prevent it from becoming coated w i t h  material which 
would adversely  affect bond. 

Reinforcing  bars  to be measured i n  kilograms of s t ee l  
incorporated  into work, computed  from theoretical u n i t  
mass specified in applicable CSA standards or  design 
handbooks, for lengths and sizes of bars  as indicated 
or ordered in writing. 

Wire ties and supports t o  be considered Incidental t o  
supply and placing of bars. 

.1 Reinforcing bars: to  CSA G30,12"1977 or G3O. 16-Ml977, 
grade 400, deformed bars. 
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2.1 Materials 
(Cont ‘d 1 

PART 3 - EXECUTION 

3.1 F ie ld  Bending 

3.2 PlacinF 

1 
I 3 . 3  S p l i c i n g  

I 
1 
I 

.._. 

3.4 Surface 
Conditions 

.2 

- 3  

.1 

.2 

93 

.1 

.2 

.1 

.1 

.2 

Wire ties: t o  CSA G30.3-1972. 

Supports:   approved  supports and chairs of s t r o n g ,  
durable ,   non-corrodible  materials. Galvanized metal o r  
plastic chairs, concre te   b locks  or o t h e r  devices may be 
used  provided they  satisfy requirements   of  t h i s  s e c t i o n  
and are approved by Engineer. 

Do not  f i e ld  bend reinforcement  except where i n d i c a t e d  
or au tho r i zed  by Engineer. 

Bend reinforcement , .when  authorized,  w i t h  a slow and 
steady pressure without heat. 

Replace bars which develop cracks or splits. 

Accurately place r e i n f o r c i n g  steel i n   p o s i t i o n s  
i n d i c a t e d  and hold f i rmly  during placing, compacting 
and setting of concrete .  

Tie reinforcement where bar  spacing in each d i r e c t i o n  
is : 
.1 Less than 300 mm: - t i e  a t  a l t e r n a t e   i n t e r s e c t i o n s .  
.2  300 mm o r  more: - t i e  a t  each i n t e r s e c t i o n .  

Do not splice reinforcement   other   than where i n d i c a t e d  
or au tho r i zed  by Engineer. 

Reinforcement a t  time concrete is placed t o  be free 
from mud, o i l ,  or other non-meta l l ic   coa t ings  tha t  
adve r se ly  affect  bonding capacity. 

Reinforcement,  except prestressing steel, wi th  r u s t ,  
mill scale, or a combination of both t o  be aonsidered 
as sa t i s f ac to ry ,   p rov ided  minimum dimensions,   Including 
height of deformations,  and mass of a hand wire brushed 
test specimen are not  less than apecified requirements 
i n   a p p l i o a b l e  CSA Standards.  
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3 . 5  Inspection .1 Do not place  concrete unti l  Engineer has inspected 
approved reinforcement i n  place. 

and 
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PART 1 - GENERAL 

1.1 Description .1 This  section  specifies requirements for s u p p l y  and 
placement of concrete underwater by tremie method. 

1.2 Related Work 
Specified Elsewhere 

1.3 Reference  Standards 

1.4 Definitions 

1.5 Measurement for 
Payment 

PART 2 - PRODUCTS 

2.1 Materials 

Section HC02225. .1 Aggregates,  General 

.1 To CSA A23.1-1973, and CSA  A23.2-1973. 

.1 Tremie concrete is concrete  placed underwater  through a 
tube  called  a  tremie  pipe. Tremie pipe may be  open 
ended or may have a foot  valve, plug or travelling plug 
t o  control flow of concrete. Concrete is placed i n  a 
hopper connected to tremie  pipe and,a sufficient head 
of concrete is maintained i n  tremie  $ipe to  provide 
desired  rate of flow. 

.1 Concrete  placed  underwater t o  be measured i n  cubic 
metres based on quantity of concrete placed as measured 

on drawings. 
, by theoretical  neat lines of concrete volume indicated 

.1 Por t land  Cement t o  CSA Standard A5"77, Type 10 ,  
Normal. 

. 3  Maximum size of coarse  aggregate 25 mm. 
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2.2 Concrete Mixes .1 

.2  

-3 

.4 

2.3 Admixtures .1 

. 2  

03 

PART 3 - EXECUTION 

3.1 Preparation .1 

. _. 

.2 

3.2 Tremie Method .1 

Use 45 t o  50 percent  fine  aggregate by weight i n  
concrete mix for  workability. 

Use not less than 400 kg of cement per  cubic metre for 
concrete t o  be placed  underwater. 

For tremie  concrete produce a mix w i t h  a slump of 150 
t o  200 mm and a water cement r a t io  of not  more t h a n  
0.45. 

Produce concrete w i t h  a minimum compressive strength of  
25MPa a t  28 days. 

Admixtures will be subject  to  approval  of Engineer. 
Admixtures will be permitted to  correct  deficiencies i n  
mix or t o  improve placement of  concrete as recommended 
by testing laboratory  designated by Engineer. 

lhgineer may withdraw prior  approval of admixture i f  
conditions  encountered during course of work indicate 
unsatisfactory performance. 4 

Calcium chloride will not be permitted. 
4 

Where concrete must bond to  concrete  surfaces,  rock 
surfaces, p i l i n g ,  sheet p i l i n g  or anchor rods,  clean 
thoroughly of so i l  and algae j u s t  p r i o r  t o  s tar t ing 
concrete placement. Use water j e t s  and when quantities 
of silt or mud are  present remove by a i r  l i f t .  

Arrange to  carry out large pours so that  concrete is 
placed i n  one continuous  operation to  full depth 
required. Provide sufficient supply of concrete t o  
complete pour without interruption and supply complete 
equipment for every phase of operation. 

Provide a tremie  pipe which is watertight and 
s u f f i c i e n t l y  large t o  allow free flow of concrete. 
Diameter of tremie pipe to be not less than 200 mm or 
less  than eight times maximum size of  coarse  aggregate. 
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3.2 Tremie Method .2 Provide a hopper a t  t op  of tremie p ipe  and  means t o  
(Cont 'd l  raise and lower tremie. 

.3 Provide plug or foot  valve a t  end of  tremie  pipe t o  
permit f i l l i n g  pipe with concrete in i t i a l ly .  

.4 Provide a minimum of one tremie  pipe f o r  every 300 
square  metres of pour plan area. Do no t  move tremie 
pipes la te ra l ly  by dragging  through  concrete. 

.5 Start  pour w i t h  tremie  pipe f u l l  of concrete and keep 
end of pipe buried i n  freshly placed  concrete a t   l eas t  
300 mm. Control ra te  of flow by increasing or  
decreasing  depth of end i n  concrete. 

.6 If seal is l o s t ,  allowing  water to  enter  pipe, withdraw 
pipe immediately. 

. r .  

.7  If tremie  operation is interrupted so that a horizontal 
construction  joint has t o  be  made, cut  surface  laitance 
by je t t ing,  (wi th in  24 to 36 hours) and  remove loose 
material by pumping or a i r  lifting before  placing  next 
l i f t .  ', 

.8 Do not place  concrete i n  flowing water. Do not 
vibrate, d i s t u r b  or puddle concrete  after i t  has been 
placed. 
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PART 1 = GENERAL 

1.1 Description 

1.2 Related Work 
Specified Elsewhere 

1.3 Reference 
Standards 

1 . 4  Requirements of 
Regulatory Agencies 

1.5 Formwork  and 
Falsework DesiRn 

.1 

.1 
* .z 

.1 

.1 

.1 

.2  

- 3  

.4 

This section  specifies requirements for  supply ing ,  
placing, f in i sh ing ,  protecting and curing structural  
concrete. 

Aggregates,  General : Section HC022;15 

Concrete  Reinforcement: Section HC0320 3 

To CSA A23.1-1973 except where specified  otherwise. 

Conform to applicable codes relating  to desig:l and 
construction of formwork  and falsewoyk. 

I 

Submit a t  least 5 weeks prior t o  erection 3 sets Qf 
formwork  and falsework  design  drawings and ca-culations 
t o  Engineer for review. 

Clearly  indicate dimensions, and detai ls  of  mE-terials, 
as well as  design, fabrication and erection  procedures. 

Drawings and calculations t o  be signed and stamped by 
pro fes s iona l  engineer  responsible for their 
preparation. 

Be responsible f o r  accuracy of drawings, or f o r  
unsatisfactory work arising from errors of judgement, 
poor worlananship or faulty materials. 
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1 .6  Source Sampling .1 Inform Engineer of proposed source of following 
materiala  to be supplied and provide  access fo r  
sampling : 

Minimum 
Laboratory 

Minimum Time (days)  for 
Materfal Puan ti t y  Testing Samples by 

1. Aggregate fo r  
Acceptance t e s t s  

a )  Fine 
b) Coarse 

2. Aggregate for 
Mix Design 

3. Admixtures 

4. Port land 
Cement 

5. Water 

6. Concrete 

7. Reinforcing 
Steel 

8. Bonding 
Adhesive 

. ,. . 9. Dampproofing 

10. Waterstop 

1.7  Certificates .1 

500 m l  each 

'. 35 kg 

5 l i t r e s  

4 150x300 mm 
cylinders per 
pour 

600 mm each 
s ize  

500 m l  

4 l i t r e s  

l m  

7 
7 

30 

30 

preliminary - 10 
final - 30 
30 

28 

28 

30 

30 

60 

Contractor Submits 
Contractor Submits 

Ehgineer 

Contractor Submits 

Contractor Submits 

# 
I 

Engineer 

Engineer 

Contractor Submits 

Contractor Submits 

Contractor Submits 

Contractor Submits 

Submit to  Eng$neer a t   l e a s t  5 weeks prior to   s ta r t ing  
concrete wark, 2 copies of manufacturer's test data and 
certif ication that following  material will meet 
requirements: 
.1 Portland cement. 
.2 Admixtures. 
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1.8 Storage of 
Material 

1 .9  Measurement for  
Payment 

PART 2 -.PRODUCTS 

2.1 Materials 

.1 

.2 

- 3  

.4 

.5 

.1 

.2 

93 

Store materials to   p revent   contaminat ion  or 
d e t e r i o r a t i o n .  

Provide  adequate storage fac i l i t i es  for materials t o  
ensure a continuous  supply of these materials dur ing  
ba tch ing   opera t ion .  

S t o r e  cement i n  weathertight b i n s   o r   s i l o s  t h a t  provide 
p ro tec t ion  from dampness and easy acceBs f o r   i n s p e c t i o n  
and i d e n t i f i c a t i o n  of each shipment. 

S tockp i l e  aggregates t o   s e c t i o n  HC02225. 

Prevent   s tored   l iqu id   admixtures  from f reez ing   and  
powdered admixtures from absorbing moisture. 

S t r u c t u r a l   c o n c r e t e   t o  be measured i n   c u b i c  metres 
ca l cu la t ed  from nea t   d imens ions   ind ica ted   o r   au thor ized  
. in   wr i t ing  by Engineer.  Concrete placed beyond 
dimensions  indicated will no t  be measured. 

No deduct ions t o  be made for volume'of conc re t e  
displaced by r e i n f o r c i n g  steel, or s t r u c t u r a l  s teel ,  
drainage  openings,  weepholes, piles and duc ts  less than  
0.1 square  metre i n   c r o s s   s e c t i o n a l  area. 

Heating o f  water and aggregates; providing  cold weather 
p ro tec t ion ;   supp ly ing   cu r ing  compounds, waters tops ,  
bonding  grout,  non-shrink  grout,  dampproofing material, 
l i n s e e d  oil mixture,   bonding  adhesive and source  
samples t o  be c o n s i d e r e d   i n c i d e n t a l   t o  work. 

.1 Aggregates: To s e c t i o n  HC02225. Maximum sizes o f  
coarse  aggregates t o  be as follows: 
.1 Substructure   excluding  curbs   and  approach slabs: 
40 m. 
.2  Deck, curbs  and  approach slabs: 20 mm. 
normal. 

.2 Portland  cement: t o  CSA s tandard  A5"77, Type 10, 

. 3  Admixtures : 
.1 Air ent ra in ing   admixtures :  t o  CSA A266 .l-1973. 
,2 Chemical admixtures: t o  CSA A266.2-1973. 
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2.1 Materials (Cont * d )  .4 Curing Compounds t o  CGSB 90-GP-la. 

.5 Waterstops: 
.1 Waterstop material to  be homogeneous, e l a s tomer i c ,  
plastic compound of basic po lyv iny l   ch lo r ide  and o t h e r  
materials which, after f a b r i c a t i o n ,  will meet 
r equ i r emen t s   i n  table below. Do not   use reclaimed 
m a t e r i a l .  

Required Properties Fin ished  
and Test Methods - PVC Waterstop 
ASTM 

Proper ty  Test requirement  
Tens i l e  strength D638-77a Min 9.65 MPa 
Elongation a t  

Hardness (Shore ) 
Spec i f i c   Grav i ty  
Res i s t ance   t o  

Alkali  
.. (7 days,  using 
10% NaOH) 

Water Absorption 
(48 hours)  

Cold bending 
V o l a t i l e   l o s s  

breaking D638-77a 
D2240-75 

D543-67 

D570-77 

D1203-67 
-" 

Min 250 percent  
60 t o  75 
Max 20.02 from  manufacturer 's   value 
.1 Max mass change: - 0.10% t o  
+O. 25% 
.2 max hardnss  change: 25 ( shore)  

Max 0.5% 
No oracking 
Not more than  manufacturer ' s   value 

I 
I 

.6 

.7  

.2 Cold bend test: cool a 25 x 150 x 3 mm s t r i p  of  
watera top  t o  a temperature  of -45 deg C for  two hours. 
Immediately after,  bend s t r i p  180 degrees around a 6 mm 
diameter  rod by a p p l y i n g   s u f f i c i e n t   f o r c e  t o  hold 
sample i n   c o n t a c t  w i t h  rod. Examine sample for 
evidence of cracking.  Test a minimum of three samples 
from each lo t .  
.3 Supply waterstop wi th  uniform cross s e c t i o n ,  free 
from p o r o s i t y  or o the r  defects, t o  nominal  dimensions 
i n d i c a t e d .  
.4 Supply certificate fYom manufacturer  showing  values 
for des igna ted  properties. 

Bonding grou t :   equa l   pa r t s  by mass of cement and sand 
mixed wi th  s u f f i c i e n t  water t o  form a stiff slurry, 
which can be applied w i t h  stiff broom or brush to  
existing c o n c r e t e   i n  a t h i n ,  even  coating that  will not 
run or puddle in low spots. Sand t o  be 100% gassing 
2.36 mm s i e v e  and t o  CSA A23.1-1973. 

Non-shrink  grout:  pre-mixed compound of non-metall ic 
aggregate and p l a s t i a i z i n g  agents, capable of 
developing minimum compresaive  strength of 48 MPa a t  28 
day$; or product  approved by Engineer. 
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2.1 Materials (Cont 'd) .8 

.9 

.10 

2.2 Concrete Mixes .I 

. 3  

.4 

Dampproofing material : t o  CGSB 37-GP-2c emulsif ied 
asphalt ,  m i n e r a l   c o l l o i d  type,  u n f i l l e d .  

L inseed   o i l   mix ture :   bo i led   l inseed  oil and  kerosene 
blended 50-50 by volume. 

Bonding adhesive:  epoxy adhesive such as Thiopoxy 62 
supp l i ed  by Grace Construct ion Materials or an 
equivalent   product   approved by Engineer. 

Design  concrete mix t o  produce a i r  en t r a ined  cmcrete 
meeting fol lowing  requirements  : 
.1 Concrete in subs t ruc tu re   exc lud ing  approach slabs 
and  curbs:  

.1 Minimum compressive  s t rength:  25 MPa a t  28 
days. 
.2 Minimum oement conten t :  315 kg per cub ic  
metre. 

*. . 3  bximum water-cement ratio: 0.50. 
.4 Maximum aggregate s i z e :  40 mm. 
.5 Slump range: 20 t o  100 mm. 
.6 Air content  range: 3 t o  65.5 
.7 Admixtures: t o  manufacturer?s  recommendations. 

.1 Minimum compressive s t r e n g t h :  30 MPa a t  28 
days.  
.2 Minimum cement conten t :  370 kg per cub ic  
me tre . 
. 3  Maximum water-cement   ra t io:  0.45. 
.4 Maximum aggregate size: 20 mm. 
.5 Slump range: 20 t o  50 mm. 
.6 Air content   range:  5 t o  7%. 
,7 Admixtures: to  manufacturer 's   recommendation. 

.2 Concre t e   i n  deck, curbs  and approach slabs: 

Weigh aggregates, cement, water and  admixtures 
separately when batching.  Do not u s e   a l t e r n a t i v e  
methods of measuring. 

Do not   use  calcium ch lo r ide .  

Have p l a n t  scales approved by Engineer .   Accuracy  to  be 
such t h a t  success ive   quan t i t i e s   can  be measured t o  
wi th in  one  percent of desired amounts. In spec t  and  
test  s o a l e  for accuracy a8 directed. Exhib i t  test 
certificates to   Engineer  when requested.  
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PART 3 - EXECUTION 

3.1 General .l Place  concrete i n  hot  weather to  CSA A23.14973. 

.2 Do not  place  concrete without  cold  weather protection 
i f  a i r  temperature may drop below 4OC during  following 
21 days. 

. 3  Place  concrete i n  cold weather to  CSA-A23.1-1973  and 
following: 
.1 Curing and Protection: 

,1 Protect  concrete with windproof shelter of 
canvas or other  material  to  allow free circulation 
of in s ide  a i r  around fresh  concrete. Do not l e t  
walls of shelter touch formwork and provide 
sufficient space for removal of formwork. 
.2 Supply approved heating equipment capable of 

cure  concrete a t  following  temperatures: 
. maintaining  inside a i r  a t  a constant  temperature to 

.1 For an in i t ia l   th ree  days, a t  not  leas than 
15 deg C nor more than 27 d& C a t  surfaces. 
.2  For substructure cure at  10 deg C for an 
extra  four days. 
. 3  For superstructure  at 10 deg C for an extra 
18 days or keep a t  20 deg C for 17 days from 
first day concrete was placed. 
.4 Reduce temperature  near end of curing 
period a t   r a t e  not  exceeding 10°C per day for 
substructure and 2OoC per day for 
superstructure. 

. 3  Keep concrete  surfaces  continually  moist dur ing  
protection  stage 

.4 Do not commence placing  concrete u n t i l  Engineer has 
inspected and approved forms, foundations,  reinforcing 
s teel ,   jo ints ;  conveying, spreading,  consolidation and 
f i n i s h i n g  equipment; and curing and protective methods. 

.5 Wood floating, broom f i n i s h i n g  and Inspection of 
mechanically  acreeded  concrete to  be  done from trans- 
verse  bridges of r igid construction  free of wobbles  and 
springing under use. 

3.2 Formwork .1 To CSA A23.1-1973  and reviewed formwork drawings. 
Maintain maximum tolerances of f i n i s h e d  aoncrete work 
as specified In ACI Standard 347, Recommended Practice 
for Concrete Formwork, 

.2 S t r i p  forms t o  CSA A23.1-1973. 
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3.3 Inserts .1 Anchor bolts f o r  bearings: 
.1 Set anchor bol ts   af ter  girder is i n  position, and 
f i l l  with non-shrink grout i n  preformed holes or i n  
holes drilled  after  concrete has se t .  Preformed holes 
t o  be a t   l ea s t  100 mm i n  diameter.  Drilled  holes t o  be 
a minimum 25 mm larger i n  diameter  than b o l t s  used. 
.2 Protect  holes from water and debris. 

I 
I 

.2 

.3 

3,4  Construction .1 
Joints 

3.5 Placing Concrete 

. z  

. 3  

.I 

Anchor b o l t s  for  railing  posts: 
.1 Set anchor bolts  prior to  placing of concrete. 

Deck drains, deck and curb expansion j o i n t s :  
.1 Install  drains and jo in t s  at  locations  indicated. 

F O ~  and construct  joints  to  details  indicated and t o  
CSA A23 - 1-1 973 

Ins ta l l  waterstop at  locations shown. 

Apply bonding adhesive as  indicated and according to  
manufacturer's  specifications. 

4 
J 

Place and consolidate  concrete  to CSA A23.1-1973  and 
following: 
.1 Do not  cast concrete  slabs  or  foundations on s o i l  
which has been allowed t o  dry .  If s o i l  is exposed t o  
drying conditions, moisten as directed by Engineer 
before  concrete is placed. 
.2 Do not  place  concrete  against  frozen  material. 
. 3  Place  concrete  continuously from joint t o  j o i n t .  
Vibrate plastic concrete. 
.4 If authorized by Engineer pump concrete t o  
following  requirements : 

.1 Arrange equipment so that no vibrations  result 
which might damage freshly placed concrete. 
.2 Provide suitable equipment where concrete i s  
conveyed and placed by mechanically  applied 
pressure. 
. 3  Operate pump such that a continuous  stream of 
concrete,  without air pockets, is produced. 
.4 Empty pipe l ine  i n  such a manner that prevents 
contamination of concrete or separation of 
ingredients, when pumping is discontinued and 
concrete remaining In pipe l ine Is t o  be used. 

I 
c 

r 
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3.5 Placing Concrete 
(Cont I d )  

1 
I 
1 

1 

.5 

.6 

. a  

Subs t ruc tu re  : 
.1 Do not  place load upon f i n i s h e d   s u b s t r u c t u r e  
u n t i l   a u t h o r i z e d  by Engineer. 
.2 Allow a minimum of 7 days for hardening of 
c o n c r e t e   i n   s u b s t r u c t u r e  before any l o a d  is placed 
thereon.  
Bridge deck : 
.1 Provide a smooth r id ing   su r f ace   o f   un i fo rm 
t e x t u r e ,   t r u e   t o   r e q u i r e d  grade and cross s e c t i o n .  
.2 Cast and f i n i s h  deck wi th  an  approved type  of 
mechanical br idge deck f i n i s h e r .  
. 3  Do not  place conc re t e   un t i l   Eng inee r  is 
satisfied that  rate o f  placing is s u f f i c i e n t  t o  
oomple te   p roposed   p lac ing ,   f in i sh ing   and   cur ing  
opera t ions   wi th in   scheduled  time; t h a t  experienced 
finishing machine   opera tors   and   concre te   f in i shers  
are p r o v i d e d   t o   f i n i s h  deck; tha t  curing  equipment 
a n d   f i n i s h l n g   t o o l s  and  equipment are a t  s i te  of 
work and in satisfactory cond i t ion   fo r   u se .  
.4 Do not place c o n c r e t e   u n t i l  rails f o r   s u p p o r t  
and  operat ion of f in i sh ing   machines  are i n  place 
and firmly secured.  Extend rails f o r   f i n i a h i n g  
machines  beyond  both  ends  of  scheduled  length of 
concrete  placement a a u f f i c i e n t f l i s t a n c e  tha t  will 
permit float of Mnish ing   mach ine   t o   fu l ly  clear 
conc re t e  t o  be placed. Set ra i l s  or headers t o  
e l e v a t i o n s ,  with allowance for anticipated 
s e t t l e m e n t ,  camber, and   def lec t ion   of   fa l sework ,  as 
r e q u i r e d   t o   o b t a i n  a bridge roadway deck t r u e   t o  
r equ i r ed  grade and croes sec t ion .   Provide  rails or 
headers o f  a type and so i n s t a l l e d  that  no 
sp r ing ing  or d e f l e c t i o n  will occur  under mass of 
finishing  equipment  and so located t h a t  f i n i s h i n g  
equipment  can operata wi thou t   i n t e r rup t ion   ove r  
e n t i r e  deck. Adjust rails or headers as necessary 
t o  correct f o r   s e t t l e m e n t  or d e f l e c t i o n  which may 
occur   du r ing   f i n i sh ing   ope ra t ions .  
.5 Check falsework  and wedges and make necessary 
adjustments  immediately prior to   p lac ing .   Provide  
s u i t a b l e  means,  such as tel l tales,  t o  readi ly  
permit measurement by Engineer   of   set t lement   and 
d e f l e c t i o n  as it occurs.  
.6 Disoontinue placing conc re t e  and i n s t a l l  a 
bulkhead a t  a loca t ion   de te rmined  by Engineer, i f  
c o r r e o t i v e  measures are requi red   dur ing   ooncre te  
placement. Remove conc re t e  i n  place beyond 
bulkhead. a 
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3.7 Fin i sh ing   o f  
Formed Sur faces  

't 
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3.5 Placing Concrete 
(Cont'd) 

3.6 Fin i sh ing   o f  .1 
Unformed Surfaces  

.ii 

.1 

.2 

. 3  

.7 Place conc re t e  i n  a uniform  heading  normal  to 
roadway c e n t r e l i n e .  L i m i t  rate o f  placing t o  t h a t  
which can be f i n i s h e d   b e f o r e   b e g i n n i n g   o f   i n i t i a l  
se t .  
.8 Use wooden f l o a t s  t o  correct minor defects f ~ ' -  

i r r e g u l a r i t i e s   e x c e e d i n g  3 mm under a 3 m 
straightedge placed i n  any   d i rec t ion , immedia te ly  
af ter  l o n g i t u d i n a l   f l o a t i n g  by deck f i n i s h e r .  
.9 Floa t  conc re t e  deck surface t r a n s v e r s e l y  wi th  
approved  hand  operated  f loat   board when i n i t i a l  set 
of   concre te  has taken place but  surface is still 
plast ic .  
.10 Do not  overwork  concrete surface. 

.1 Clean and dry deck conc re t e   au r faoes  which are 
t o  be i n   c o n t a c t  wi th  curb   concre te .  
.2 Apply t h i n  and even  coat ing of bonding  grout  
w i t h  stiff broom or  brush t o  deck c o n c r e t e   s u r f a c e s  
immediately before   p lac ing  of curb   concre te .  
. 3  Remove excess ive   g rou t .  
.4 Apply g r o u t  a t  rate such that  g r o u t  does n o t  
become dry before it is covered w i t h  curb concrete. 

.7 Curbs: 

Deck slab: After t r ansve r se   f l oa t ing   and   be fo re  
s u r f a c e  dries,  give s u r f a c e  a uniform broom f i n i s h   t o  
produce   regular   cor ruga t ions   no t   exceeding  3 mm deep by 
drawing broom i n   d i r e c t i o n   n o r m a l  to  roadway 
c e n t r e l i n e .  

Curbs: After conc re t e  has been placed, compact and 
s t r ike  off surface w i t h  s t r ike  board and float wi th  
wood or cork float. Use an   edg ing   t oo l  on edges and a t  
expansion joints. F i n i s h  surface t o  a g r a n u l a r  or 
matte t e x t u r e  which will no t  be slick when wet. 

Apply sack rubbed   f in i sh  t o  exposed  surfaces  of 
abutments and side surfaces of curbs and deck t o  CSA 
A23.1-1973 

Omit sack   rubbed   f in i sh ,  If au thor i zed  by Engineer, 
when s p e c i a l  care in casting r e s u l t s   i n   s u r f a c e  w l t h  
smooth t e x t u r e  and uniform  colour. 
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.1 To CSA A23.1-1973 and t he  fol lowing:  
.l Unformed su r faces :  Cure with burlap  and water. 
Place two layers of damp bur l ap  on surface of concre te .  
Overlap each s t r i p  by a t  least 75 mm. Secure   bur lap  
against   d isplacement   and  ensure that  no part of 
conc re t e   su r f ace  is uncovered a t  any time. Keep bur l ap  
thoroughly wet for seven days after day of p lac ing .  
.2 Formed su r faces :  If formwork is l e f t  i n  place f o r  
seven days o r  more  no a d d i t i o n a l   c u r i n g  will be 
r equ i r ed .  If formwork is removed I n  less than  seven 
days,  c u r e   i n  manner specified for unformed surfaces 
for   remainder   of   seven day per iod .  
. 3  During  cur ing period uncover  only  such areas as are 
immediately needed f o r   f i n i s h   t r e a t m e n t .  Recover  and 
cont inue  cur ing.  
.4 -Curing compounds: use only  when approved in 
writing by Engineer. 

.1 Bridge deck, approach slabs and  curbs: 
'-1 After concre te  has cu red   fo r  specified cu r ing  time 
and when s u r f a c e  of concre te  is dry ,  apply two c o a t s  of  
l i n seed   o i l   m ix tu re   un i fo rmly   t o   c l eaned   su r f aces  of 
deck and slabs, and   i n s ide  face and 'top of curbs. 
.2 Apply first coat a t  135 m l  per square metre and 
second a t  90 m l  per  square  metre. 
.3 Do no t  apply l i n s e e d   o i l   m i x t u r e   t o  damp surface. 
Allow coa t ings   t o   t ho rough ly  dry  prior t o   a p p l y i n g  
second or subsequent   coat ings.  
.4 Do not  apply l i n s e e d   o i l   m i x t u r e  when a i r  
temperature is below 5 deg C. 

3.10 Dampproofing .l Prepare s u r f a c e   t o  CSA A23.1-1973. 
. ,. 

.2  Do dampproofing t o  CGSB 37-GP-3b. 

. 3  Apply dampproofing material over e n t i r e  wid th  of 
wingwalls and breastwalls i n   c o n t a c t  wi th  embankment. 
On approach side keep dampproofing t o  150 mm below 
l i n e s  of f i n i s h e d  embanlunent. On stream side dampproof 
t o   w i t h i n  300 mm of t o p  of backfil l .  

.1 Inspec t ion  and testing of concre te  and conc re t e  
materials will be carried out by Engineer t o  CSA 
A23 1-1973 

.2 If test r e s u l t s   i n d i c a t e  that q u a l i t y  of concre te   does  
no t  meet requirements of Engineer ,   take measures as 
ind ioa ted  i n  CSA A23.1-1973, Clause 10.6. 

3.11 Field Q u a l i t y  
Control  
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PART 1 - GENERAL 

1.1 Descr ip t ion  

1.2 Requirement of 
R e g u l a t o r y   k e n c i e s  

1.3  Design Criteria 

1 . 4  Source Q u a l i t y  
Control 

1.5 Shop DrawinRs 

.1 

.1 

.2 

.1 

.2 

.1 

.2 

93 

.1 

This s e c t i o n  specifies requi rements   for   supply ,  
f a b r i c a t i o n ,   p a i n t i n g ,   g a l v a n i z i n g ,  de l ive ry  and 
e r e c t i o n   o f   s t r u c t u r a l  steel. 

Adhere t o  applicable c o d e s   r e l a t i n g   t o   d e s i g n  and 
cons t ruc t ion  of support ing  fa lsework  necessary for 
e r e c t i o n  of s teel .  

Comply wi th  Navigable Waters Pro tec t ion  Act and 
r egu la t ions .  

Make no changes or v a r i a t i o n s  from requirements  of 
’ s p e c i f i c a t i o n s  or p lans  forming part of t h i s  work 
without  written approval  of Engineer. 

Submit t o  Engineer for h i s  approval’suggestfons 
a f fec t ing   improvements   in   des ign  or manufacture of work 
under t h i s  c o n t r a c t .  

Materials and f a b r i c a t i o n  t o  be s u b j e c t   t o  physical  
inspec t ion   dur ing   course  of work done under t h i s  
con t r ac t .  

Inspec t ion  t o  be done by in spec t ion   o rgan iza t ion  
appointed by Engineer.  Provide sui table  fac i l i t i es  and 
cooperate  f u l l y  w i t h  i n s p e c t i o n   o r g a n i z a t i o n   i n  
car ry ing   ou t   inspec t ions   and  tests r e q u i r e d   i n  mill, 
shop and field. 

Pay f o r   a d d i t i o n a l   i n s p e c t i o n   n e c e s s i t a t e d  by f a u l t y  
workmanship. 

Prior t o  f a b r i c a t i o n  of s t r u c t u r a l  steel, submit 2 
s e t a  of detailed f a b r i c a t i o n   a n d   e r e c t i o n  drawings t o  
Engineer   for  review. C l e a r l y   i n d i c a t e  shapes, mass 
and  dimensions of members, assembly r e l a t i o n a h i p s ,  
materials to  be used, bolts ,  weld types and sizes, and 
methods of e r e c t i o n .  
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1.5 Shop Drawings .2  
(Contld) 

- 3  

.4 

.5  

.6 

1.6 Temporary .1 
Construct ion 

1.7 Test Reports 

. ,. . .  
1.8 Delivery  and 
St orage 

.2  

.1 

.2 

.1 

.2 

Attach t o  drawings applicable welding  procedures,  
stamped and  approved by Canadian  Welding  Bureau. 
Regardless o f   r ev iew  o f   f ab r i ca t ion  and e r e c t i o n  
drawings by Engineer,  be r e s p o n s i b l e   f o r   c o r r e c t n e s s  of 
dimensions,  f i t  of parts and compliance w i t h  con t r ac t  
p l ans  and s p e c i f i c a t i o n s   i s s u e d  by Engineer. 
Do not  commence f a b r i c a t i o n  and e rec t ion   un t i l   Eng inee r  
has reviewed and accepted drawings. Be r e spons ib l e  for 
order ing  of materials pr ior  t o  acceptance  of  drawings.  
After f i n a l   r e v i e w  by Engineer,   submit 7 sets of 
drawings for d i s t r i b u t i o n .  
Do no t  make changes or rev is ions   to   rev iewed  drawings  
without  consent  of  Engineer.  

Be en t i r e ly   r e spons ib l e   fo r   des ign   and   adequacy  of 
falsework, temporary  bracing  and  strengthening  required 
t o   s t r u c t u r a l   e l e m e n t s   n e c e s s a r y  for e r e c t i o n  of steel. 

*Four weeks prior t o  commencement o f  work, submit 3 sets 
of cons t ruc t ion   drawings   and   ca lcu la t ions   to   Engineer  
for review.  Such  drawings and c a l c u l a t i o n s  must be 
prepared signed  and stamped by pro 'hssional   engineer .  

Prior t o  fabr ica t ion ,   p rovide   Engineer  w i t h  2 copies  of 
steel producer 's  certificates i n   a c c o r d a n c e  w i t h  CSA 
G40 20-1976, 

Grade 50A steel t o  have minimum average absorbed energy 
o f  27 j o u l e s  a t  -29 deg C by Charpy V-notch impact 
test. 

Perform work necessa ry   t o   ensu re  safe d e l i v e r y  and 
storage. Provide   p ro tec t ive   b locking  for l i f t i n g ,  
t r a n s p o r t i n g  and s t o r i n g .  Exercise care dur ing  
f ab r i ca t ion ,   t r anspor t a t ion   and   e r ec t ion  so as not t o  
damage girders and beams, and i n  p a r t i c u l a r  to  avoid 
n o t c h e s   i n  edges of members. 

Load s t r u c t u r a l  steel f o r  shipping so t h a t  it may be 
transported  and  unloaded a t  its des t ina t ion   w i thou t  
being excess ive ly  stressed, deformed OF otherwise  
damaged. Tranaport  girders upr igh t .   C lea r ly  mark 
mass on members weighing more than three tomes. 
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1.8  Delivery and 
Storage (Cont 'd )  

1 .9  Rust Stain 
Protection of 
Concrete Surfaces 

- 3  

.4 

.5 

.6 

.1 

.2 

Store  structural  steel so as to  avoid  excessive  stress , ~ 

,deformation  or  other damages. Store  girders  upright. 
Ensure that no portion of stockpiled  steel comes i n t o  ~ 

contact with ground. ~ 

B e  responsible for st ructural   s teel  u n t i l  f ina l  
acceptance i n  completed structure. 

Provide  Engineer w i t h  de l ive ry  schedules  not less thari 
7 days prior  to shipping.  

Ship  small parts such as bolts, n u t s ,  washers and pins 
i n  containers not  exceeding 150 kg gross mass. Clearly 1 

mark, on outside of each container, a list and 
description of material contained therein. 

Protect  substructure  concrete  surfaces from staining 
due t o  weathering of unpainted s tee l  as follows: 
.;l Cover wi th  two coats of approved quick  drying  clear 
co-polymer, based on methyl methacrylate  formulation 
in accordance w i t h  manufacturer's  instructions  prior t o  
erection of steel, following  expose8  concrete  surfaces: 

.1 Bearing seat areas. 

.2 Front  face of abutments. 

. 3  Vertical  faces of piers. 
.2 Provide under unpainted s tee l ,  waterproof  cover or 
catch pan, which can be drained i n  such a manner that 
no water can reach vertical  faces of piers and front 
face of abutments. 

.1 Submit details  of installation and methods of  
support to Engineer for approval,  prior  to 
commencement of  protection work. 
.2 Maintain  waterproof  cover or catch pan for a 
duration of 18 months, or  as  directed by Ehgineer 
until completion of bridge  deck, after which  remove 
protective  material and their  holding structures. 

Other methods of protection  for  concrete  surfaces may 
be submit ted t o  Engineer for consideration. 
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1.10 Measurement .1 Materials -and  work required  under  t h i s  s e c t i o n ,  
for  Payment exc luding  items l isted i n  1.10.2, t o  be i n c l u d e d   i n  

lump sum price b i d  f o r   s t r u c t u r a l  steel. Lump sum 
price t o   i n c l u d e   f o l l o w i n g :  
.l Supply ,   c leaning ,   pa in t ing ,   ga lvaniz ing  and 
e r e c t i o n .  
.2 Supp ly   and   i n s t a l l a t ion   o f   e r ec t ion   b rac ing  i f  
ind ica t ed ;  
. 3  Removal of e r e c t i o n  bracing i f  specified. 
.4 Supply ,   ins ta l la t ion ,   main ta in ing   and   removal  of 
rust s t a i n   p r o t e c t i o n  of subs t ruc tu re   conc re t e  
s u r f a c e s .  
.5 Addi t iona l  work as ind ica t ed  or specified. 
.6 Addi t iona l   e rec t ion  material no t   i nd ica t ed .  

PART 2 - PRODUCTS 

2.1 Materials 

.2 B i d  separately materials and work inc luding   ga lvaniz ing  
for fo l lowing  items n o t   i n c l u d e d   i n  lump sum price b id  
and steel tonnage: 
.1 Deck d ra ins .  
.2 Curb expans ion   jo in ts .  

' 4  3 Rai l ing .  

. 3  Steel tonnage as shown i n   u n i t   p r i c p  t a b l e  t o  be used 
as a measure t o  propor t ion  progress 'payments. This 
tonnage is ca lcu la t ed  on basis o f   c o n t r a c t  plans and 
i n c l u d e s   e r e c t i o n  steel ind ioa ted .  

.1 

.2 

93 

e 4  

.5 

.6 

.7 

S t r u c t u r a l  steel: 
.1 General  requirements:  t o  CSA G40.21-1976, 
S t r u c t u r a l   Q u a l i t y  Steel and CSA G40.20-1976, General 
Requirements for Rolled or Welded S t r u c t u r a l  Q u a l i t y  
Steel. 
.2 Steel grades: t o  grades ind ica t ed  on plans.  

High s t r e n g t h  bolts, nuts   and washers: t o  ASTM 
A325-760 

Welding electrodes: t o  CSA W48 series. 

Material for connec t ions ,   i nc lud ing   bo l t s ,   nu t s ,  
washers and weld d e p o s i t s  used with unpainted Grade 50A 
steel: t o  be compatible. 

Stud shear connectors: t o  Appendix H of CSA W59-1977. 

Galvanzizing: t o  CSA C164-1965. 

Countersunk bolts for curb expansion joints: t o  ASTM 
A307-76b or equivalent and to be galvanized. 
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PART 3 - EXECUTION 

3.1 Marking .1 

.2  

3.2 Fabr i ca t ion  .1 

. 2  

93 

.4 

95 

Mark materials i n  accordance w i t h  CSA G40.20-1976; 
however, do not   use d i e  stamp. Place marking a t  
l o c a t i o n s   n o t   v i s i b l e  from exterior after e r e c t i o n .  

Shop mark bearing assemblies and splices fo r  f i t  and 
match . 

I 

I 

Fabricate s t r u c t u r a l  s teel  t o  AASHTO Standard 
S p e c i f i c a t i o n s  for  Highway Bridges, 1973, c l a u s e s  
2- 10 .4   t o   2 .10 -43   i nc lus ive ,  unless otherwise specified 
on p lans  or here in .  

Welding: 
.l General   requirements  : t o  CSA W47.1-1973 and 
'lj59-1977- 
.2 Do welding in   shop   un le s s   o the rwise   i nd ica t ed  on 
plans.  IJ 

High s t r e n g t h   b o l t i n g :  t o  n S p e c i f i c a t i o n   f o r  
Structural J o i n t s   u s i n g  ASTM A325 or ASTM A490 Bolts"  
approved by Research Council on riveted and bolted 
s t r u c t u r a l   j o i n t s  of Engineering Foundation as amended 
February 4, 1976. Use ' turn-of-nut '   t ightening  method. 

Finish:  Do shear ing,   cut t ing,   chipping  and  machining 
n e a t l y  and accura t e ly .   F in i sh  members t r u e   t o   l i n e ,  
free from twists, bends,   open  joints ,   and sharp corners  
and edges. 

Allowable t o l e r a n c e   f o r  holes: F i n i s h  holes t o  no t  
more than 2 mm i n  diameter larger than  diameter of' bo l t  
unless otherwise ind ica t ed  on plans.   Centre-to-centre 
d i s t a n c e  between any two h o l e s  of a group of holes t o  
vary  by n o t  more than 1 m. Centre- to-centre   dis tance 
between  any group o f   h o l e s   t o  vary no t  more than  
fol lowing:  

Cen t re - toden t r e   To le rance  
D i s t a n c e   i n  Metres i n  2 mm 
less than 10 1 
10 t o  20 2 
20 t o  30 3 
.1 Do no t  correct mispunched or m i s d r i l l e d  members by 
welding. 
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3.2 Fabrication .6 Span length  tolerances : 

.2 Centre-to-centre of Fearing  stiffeners or bearing ~ 

~ (Cont 'd 1 .l Girders and  beams: +6 mm 
I 

plates: 2 3 mm 

.7 Girder end support  requirements: Do not i n s t a l l  
bearing s t i f feners  u n t i l  top  and bottom flanges of 
girder are a t  90 deg t o  girder web i n  cross-section 
unless  otherwise  indicated. Make girder  flange 
surfaces i n  contact w i t h  bearing components f l a t  and 
smooth, and do not machine or gr ind flanges t o  correct 
irregularities  unless  permitted by Engineer. 

, 8 Camber: Produce  camber for  girders t o  tolerances 
specified i n  CSA W59-1977.  Record measurements of 
actual camber of each girder   a t  points indicated on 
plans, Take camber measurements i n  plane of web with 
web i n  horizontal posit ion.  Ensure that f ie ld  splices 
are fabricated t o  conform t o  required camber. Submit 
t o  Engineer a clear diagram of actual camber for each 

'girder  fabricated. If camber of fabricated  girder is 
not w i t h i n  tolerances  specified i n  CSA W59-1977, advise 
Engineer immediately w i t h  a proposaJ for corrective 
action. Do not  undertake  remedial measures u n t i l  
proposal has been  approved by Engineer. 

.9 Shop Erection:  Erect each girder on temporary supports  
at bearing locations  to  simulate  field support condi- 
tions and grades, Measure deflection of girders   a t  
same points  indicated for measurement of camber; 
Submit t o  Engineer 61 diagram of deflection. measurements 
for each girder. Shop erection  for simply supported 
girder having neither shop nor field  splices is not 
required. 

.10 Additional  Field  Splices: Use of additional  field 
splices t o  facil i tate  transportation and erection 
requires  prior approval of Engineer. If approved 
provide additional  field  splices a t  no cost t o  
Engineer. 

. 11 Cleaning : 
.1 Blast clean metal surface to  Method 3, Commercial 
Blast Cleaning, t o  CGSB 31-GP-404a, using cornpressed 
a i r   b las t  nozzles and dry sand. 

. 1  Remove heavy deposits of oil or grease by 
Solvent  Cleaning t o  SSPC (Steel  Structures  Painting 
Council) - SP-1-63. 
.2 Remove excessive  rust-scale, weld apatter,   slag 
and flex by Hand Tool Cleaning to  SSPC-SP-2-63 or 
Power Tool Cleaning t o  SSPC-SP-3-63. 
. 3  Provide  adequate separators and traps t o  remove 
detrimental amounts of water and o i l  from 
compressed air before reaching nozzle. 
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3.2  Fabr i ca t ion  
(Cont 'd)  

.11  Cleaning : 
. 1  (Cont 'd) 

.4 Remove traces of blast products   f rom  surface,  
and  from  pockets  and  corners by brushing,  blowing 
wi th  clean  compressed air ,  o r  vacuum c leaning .  
.5 Do not  damage completed work a d j a c e n t   t o  area 
being cleaned.  

. 2  Degree of c l e a n l i n e s s   o f   s u r f a c e s :  t o  CGSB 
31-GP-404a and P ic to r i a l   Su r face   Pene t r a t ion   S t anda rds  
SIS 055900-1967 o f  Swedish S t a n d a r d   I n s t i t u t i o n ,  
p repa ra t ion  grade Sa2. 

.12 Hot d i p  galvanizing:   Galvanize steel  where i n d i c a t e d  
t o  CSA G164-1965, 

3 . 3  B e c t i o n  -1 Supply falsework, staging and other   temporary work 
necessary  t o  a a r r y  out e r e c t i o n .  

.2 . k r e c t   s t r u c t u r a l  steel in   acco rdance  with AASHTO 
Standard   Spec i f ica t ions  for Highway Bridges, 1973, 
clauses 2.10.48 t o  2.10.62 inc lus iva ,   un le s s   o the rwise  
s p e c i f i e d  on p lans  or here in .  0 

. 3  Do n o t   s t a i n  or deface steel s u r f a c e s .  If stain or 
defac ing  occurs, c lean  surfaces t o  Engineer ' 8  approval .  

.4 Ensure   tha t  befom e r e c t i o n   o f   s t r u c t u r a l  s teel ,  
e l e v a t i o n s  of bear ing  seats and   loca t ion  of anchor 
b o l t s  are in   acco rdance  w i t h  p l ans  and s p e c i f i c a t i o n s .  
Report immediately any   d i screpancies  t o  Engineer.  

.5  Do n o t   d i s t u r b   r i v e r  banks or embankment without  
w r i t t e n  permission of Engineer. If permission is 
gran ted ,  restore a t  own expense  banks  and slopes. 

.6 Take care i n  use of d r i f t  p i n s  so as n o t   t o   e n l a r g e  or 
d i s t o r t  ho le s ;   no t  t o  d i s to r t ,  kink or bend metal. 
Ehlarge holes by reaming if permitted by Engineer. 
Reamed holes   no t  t o  exceed   s i ze  of bo l t  used by more 
than 2 mm. Obtain  Engineer l s  permission t o  use   p ins  
wi th  a diameter up t o  3 mm larger than b o l t s   s p e c i f i e d .  

.9 Remove temporary  works when no longe r   r equ i r ed .  


