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Introduction

ÅLocation of the new 443 (Maritime helicopter) Squadron is 30 
kilometers North of Victoria BC at Victoria International Airport.

ÅThe Squadron facility is a 20,000m2 operations, maintenance and 
ǎǘƻǊŀƎŜ ƘŀƴƎŜǊ ƛƴ ǎǳǇǇƻǊǘ ƻŦ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ bŀǘƛƻƴŀƭ 5ŜŦŜƴŎŜΩǎ 
Pacific Helicopter Fleet.

ÅTo the East and North of the hangar is a 25,500m2 concrete apron 
capable of accommodating five Sikorsky CH-148 Cyclone helicopters 
and a Boeing CC-177 Globemaster.

ÅThe apron area consists of two pavement thicknesses:

ï420mm on the North side of the facility to accommodate CC-177 

ï300mm on the East side to taxi the CH-128 helicopters to the 
hanger.



Geotechnical Design

Overall Site Grading:

Å The original site grade was 3 m below the adjoining taxiway.  Raising the 
site grade would induce long-term settlements in the underlying clays. 

ÅMeasures were implemented to accelerate the settlements in the apron 
area using preloading and surcharging of the subgrade

Apron Area:

Å Sensitive to total and differential settlements.  Apron to be constructed on 
weak subgrade soils.

Å Robust design of the concrete apron overlying Cement Treated Base (CTB).



Geotechnical Design

ÅDetailed field investigations were carried out to establish 
subsurface conditions and variations in bedrock surface 
elevations.

Å Investigations were conducted in phases:

ïBoreholes without rock coring/mapping at 9 locations.

ïCone Penetration Tests (CPT) at 3 locations.

ïSeismic refraction (geophysical) surveys along 7 lines.



Geotechnical Design

Sample Soil Structure:

Å A fill layer with thickness varying from 1 m to 2.5 m.

Å Victoria Clay extending to a depth of 9 m to 10 m comprising 5 m of 
crust (Su >100 kPa) and 4 m of firm clay (Su ~ 35 kPa).

Å A thin layer of till-like soils (0.5 m to 1 m).

Å Bedrock (UCS of 25 MPa).

ÅGenerally flat ground surface.
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Geotechnical Design

Preloading/Surcharging:

ÅAreas where 3m of fill was placed, settled 70 to 90mm over a 
period of 14 months.  

ÅPredicted settlements were in the order of 125mm.



DND 443 (Maritime Helicopter) Hangar

Apron Slab Design



Structural Design

1. Apron Loading & Design Criteria 

2. Analysis, Modelling & Design

3. Results & Discussion



Apron Loading & Design Criteria

Three Operational Areas:

ÅArea 1: CC-177 Aircraft, CL625 Truck and Cyclone 
Helicopter

ÅArea 2: Cyclone Helicopter and CL625 Truck

ÅArea 3: Bridge Slab Between Hangar and Apron

*Robust Design for long term performance.



Apron Loading & Design Criteria



Apron Loading & Design Criteria



CC-177 Transport Aircraft

Empty Weight = 172,000kg
Fully Loaded = 265,350kg

CH-148 Cyclone Helicopter

Empty Weight = 7,260kg
Fully Loaded = 11,800kg

CL-625 Truck

Fully Loaded = 63,700kg



Wheel Load Diagrams

CC-177 CH-148 CL-625



Analysis, Modeling & Design

ÅDetermine a preliminary slab thickness in Areas 1 
and 2 using conventional design charts.

ÅFinite Element Analysis Program ςSAFE.

Å{ƭŀō ƻƴ άǎƻƛƭ ǎǇǊƛƴƎǎέΦ

ÅSoil spring constant derived from Modulus of 
Subgrade Reaction provided by Geotechnical 
consultant.

ÅVarious Soil Poisson Ratios to assess sensitivity.

ÅAdjust slab thickness until all stress limits are 
satisfied.



Analysis, Modeling & Design

{ƭŀō ƻƴ ά{ƻƛƭ {ǇǊƛƴƎǎέ

K= soil spring constant 
from Modulus of 
Subgrade Reaction 

Wheel LoadWheel Load
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