
Contractors overcome adverse conditions to prepare sites for 
the construction of Olympic facilities
Contractors overcome adverse conditions to prepare sites for 
the construction of Olympic facilities

Gold Medal Pile DrivingGold Medal Pile Driving

How do you build the signature 
venues of  the 2010 Olympics 
on land that could literally liq-
uefy during an earthquake? 

That is the problem faced by engi-
neers and contractors working to build 
the Richmond Oval and expand the Van-
couver Convention Centre in advance of  
the 21st Winter Olympic Games, set to 
kick off  Feb. 12, 2010.

Both Vancouver and Richmond are lo-
cated in B.C.’s Fraser River Delta, an area 
created over a 10,000-year period as sedi-
ments were deposited at the point where 
the Fraser River meets the Strait of  Geor-
gia. The land on which the two coastal cit-
ies are based is therefore extremely loose 
and water-saturated, meaning heavy con-
struction requires steps unneeded when 
bedrock can be reached by piles or when 
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dense soil can provide enough friction for 
piles to bear substantial loads.

With soft soil and seismic conditions 
rendering standard piles useless in the 
area, much of  the construction done in the 
delta region uses expansion-base piles that 
provide increased stability due to a base 
substantially larger than the shaft. For the 
Oval and the Vancouver Convention Cen-
tre, however, engineers had to come up with 
different solutions.

“We live in an earthquake zone, so any 
structure has to be designed for a fairly large 
earthquake,” said Derek Harris, general 
manager of  Agra Foundations (Richmond), 
which won the contract for soil densi ca-
tion on the Oval site.

“Richmond is, in geological terms, very 
young, so the soil is very loose. Down 200 

to 300 feet (61-91 metres) there is no bot-
tom. If  you dig a hole in that it would go 
forever. From an engineering point of  view 
piles don’t work in Richmond.” He added: 
“When you don’t have a bottom we im-
prove the soil because it’s all sand and it’s 
below the water table.”

In the fall of  2005, Agra began a major 
ground improvement project to prepare the 
Oval site for construction. To support the 
weight of  the 33,650-square-metre facility, 
Agra divided the site into a grid and installed 
vibro otation stone columns every three 
metres using a crane-supported vibro unit 
equipped with high-pressure water jets. As 
the unit was vibrated into the soil to a depth 
of  about 26 metres–almost twice the depth 
of  standard columns–the surrounding sedi-
ment was compressed, making the ground 
far more stable. 

Stone was then fed into the hole from 
above as the unit was retracted, leaving 

compressed sand surrounding a dense 
stone column 107 centimetres in diame-
ter, substantially larger than the 76- to 91-
cm columns used in most other projects. 
About 2,200 such columns were created.

Harris said the soil proved to be far 
looser than anticipated, which meant Agra 
had to put more time and stone into each 
column underneath what will eventually 
be a massive facility boasting a 400-metre 
speed skating track as well as facilities for 
indoor court and turf  sports.

“The engineering characteristics of  
that soil are now much better, and you 
can now build standard raft and spread 
footings on top of  that soil,” Harris said.

Following the densi cation work, which 
was completed in December 2005, 100,000 
cubic metres of  sand was piled up to 6 me-
tres high on the site for pre-loading to pre-
vent settling after construction begins. 

In addition to the stone columns and 
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Tightening things up 
in Richmond
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“One million dollars was spent on site
investigations, and the results revealed that Vancouver Pile Driving 
would be dealing with everything from discarded rail lines to large 

chunks of concrete in what was once a dumping ground”

VANCOUVER OLYMPIC PILING

In total, almost 1,000 open-ended steel piles were used in 
the Vancouver Convention Centre Expansion Project.
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pre-loading, about 450 Franki Piles were 
dynamically cast in place to support the 
Oval. Similar to expansion-base piles, the 
Franki Piles reached a depth of  7.5 metres, 
with a 0.9-metre base adding support for a 
0.5-metre concrete pile.

The building phase of  the $178 million 
project was started in November 2006, and 
the completed structure will include over 
5.6 million kilograms of  steel rebar and 
over 28,317 cubic metres of  concrete. The 

Richmond Oval is expected to open in fall-
of  2008, and construction is on schedule.

Dealing with debris 
in Vancouver

Across the river in Vancouver, engi-
neers had to deal with similarly loose sedi-
mentary soil as well as offshore pile driving 
and a host of  subterranean obstructions. 
Located on the Strait of  Georgia, the Van-
couver Convention Centre Expansion 

Project (VCCEP) is a 102,193-square-me-
tre endeavour that will triple the capacity 
of  the venue that was originally the Canada 
Pavilion at Expo 86. Once completed, the 
convention centre will serve as broad-
cast headquarters for media covering the 
Olympic Games. As in Richmond, the 
land around the convention centre had 
to be compressed signi cantly before pile 
driving could begin. Stone columns were 
used again, this time about 5,600 of  them. 

Vibro hammers were used to start the marine piles for the Convention Centre project, 
and they were fi nished with diesel hammers.
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Using a vibro unit, this one bottom-fed, 
contractor Hayward Baker installed a host 
of  0.91- to 0.99-metre columns to a maxi-
mum depth of  about 18 metres. While the 
land under the Oval was relatively free of  
debris, engineers and contractors in Van-
couver weren’t so lucky.

“It was a rail yard and loading area, 
then it got  lled in,” said Dave Walker, 
VCCEP project manager. “There’s a lot 
of  concrete, rubble and rocks, so we were 
concerned with a lot of  obstructions 
down there.”

One million dollars was spent on site 
investigations, and the results revealed 
that Vancouver Pile Driving would be 
dealing with everything from discarded 
rail lines to large chunks of  concrete in 
what was once a dumping ground. Fur-
thermore, engineers had to drive almost 
half  the piles into the salt water of  the 
Strait of  Georgia.

It was decided that the best way to deal 
with the unique conditions of  the $683 
million project was to use open-ended 
steel piles with a diameter of  0.91 metres 
and a wall thickness of  1.9 centimetres. 
Made in 12- to 18-metre sections in Japan 
by Sumitomo Metals, the piles, most of  
them straight-seam, were given two shop 
splices and one  eld splice to achieve a 
maximum length of  about 27 metres. Hy-
draulic hammers were used for the initial 
drive, while diesel Berminghammers were 
used to  nish the job.

A special cutting shoe fastened to the 
bottom of  each pile helped them slice 
through much of  the debris littering the 
site, but several times the contractors ran 
into some nasty snags.

“We must have hit about 10 major ob-
structions where we had to pull the pile 
out and excavate the obstructions,” said 
John Stewart, VCCEP project scheduler/
contract administrator. “It was pretty hard 
driving, especially the  nal drive.”

Due to the obstructions, several 
piles were split apart after running into 
rocks dead on, while other piles were 
severely bent. Due to the adverse con-

“When you don’t have 
a bottom we improve 
the soil because it’s all 
sand and it’s below 
the water table”
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H&M VIBRO, INC.
P.O. Box 224, Grandville, MI 49468
Toll Free: (800) 648-3403
(616) 538-4150
www.hmvibro.com

Model H-1700
Vibratory Driver/Extractor
Features:
• 75 Ton Pile Clamping Force
• 30 Ton Extraction Line Pull
• Weight: 7,000 Pounds
• Optional Counterweight: 3,600 Pounds
• CAT 3126 Power Pack

SALES AND RENTALS

ditions and the availability of  equip-
ment, several months were added to the 
pile driving phase, though the delays are 
not expected to impact the completion 
date of  late 2008 or early 2009. Stewart 
said the initial drive on each pile took 
about 40 minutes, after which the equip-
ment was given 20 minutes of  mainte-
nance before a splice and  nal drive of  
about 45 minutes.

Driving went easier offshore, where 
contractors used a vibro start hammer and 
a diesel  nishing hammer to drive the steel 
piles into the ground. To prevent damage 
by salt water, the piles were coated with 3 
millimetres of  polyethylene throughout 
their entire length in the water, and for the 

top 4 metres into the ground for both shore 
and marine piles.

Once driven, all 900 or so steel piles were 
given 3-metre reinforced concrete plugs at 
the top, and about 100 wood piles were used 
for ground densi cation underneath the area 
designated for the parking structure. 

Pile driving was completed in May 2006, 
and the site is currently dotted with cranes 
as superstructure construction continues. 

In total, almost 8,000 stone columns 
and 1,500 piles were used in the ground 
underneath the Richmond Oval and the 
Vancouver Convention Centre expan-
sion, ensuring that the beautiful facilities 
will impress the world in 2010 and last for 
years after Canada’s athletes go for gold. PC
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Box 5451,  
High River, AB  

Canada  T1V  1M6
1-888-652- 4336

Fax: 403-652-4913

We Get  
Thousands of Tons  
of New Piling Pipe  

Every Week into our  
80 Acre Storage Yard

Check our Inventory at
www.christiansonpipe.com
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