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Background
Airport Planning

Ottawa Airport preparing for “major facelift”
Resurfacing three runways over next three years

Advanced Planning

Condition of existing pavement structure
(evaluate/confirm adequate structural strength)

Thickness of existing structure




Ground Penetrating Radar (GPR)
Test Equipment

Geophysical Survey Systems Inc (GSSI) GPR
System

2.0 GHz air coupled horn antenna
Wheel-mounted distance measuring instrument

Horn antenna vehicle mounting unit
Trimble GPS




Ground Penetrating Radar (GPR)
Scope of Work

* Runways (04-22, 07-25, 14-32) and Taxiways (A,
B, C, B :ExRElEic =)
3-metre offset from centreline (both sides)

» Aprons (I, 1)

Selected testing ™




Ground Penetrating Radar (GPR)
Analysis

|dentify reflections caused by changes In
electrical properties (dielectric, electrical
conductivity, etc.) of material

Antenna

Direct Coupling

Ground Coupling
Layer Interface

Layer Interface

Layer Interface

Reflections are produced when the pulse encounters a material with

different dielectric constant



Ground Penetrating Radar (GPR)
Analysis (cont’d)

Data technician digitizes reflection and software
converts digitized reflection into layer
thicknesses

war Wilactiveh12241011 1\phase\field_data\gpriprocirumway14-3211432 1

GPR layer profile is
typically calibrated
using ground truth
information obtained
by cores and
boreholes

Assumed-bottom-of asphalt-layef]

Assumed-bottom-of-granularlayery]




Ground Penetrating Radar (GPR)
Results — Runways & Aprons




Ground Penetrating Radar (GPR)
Results — Taxiways
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Heavy Weight Deflectometer (HWD)
Test Equipment & Method

LTPP-SHRP calibrated Dynatest model HWD
Differential GPS and distance measuring
Instrument

Thermo sensors that automatically monitor air
and pavement surface temperature

AC 150-5370-11 Use of Nondestructive Testing
In the Evaluation of Airport Pavements




Heavy Weight Deflectometer (HWD)
Scope of Work

Runways (04-22, 07-25, 14-32) and Taxiways (A,
B, C, B :ExRElEic =)

3-metre offset from centreline (both sides)

Staggered for maximum coverage

Aprons (I, 11)
Every 30% slab for mid slab (centre) test
Every 60t slab for longitudinal and transverse joints
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Heavy Weight Deflectometer (HWD)
Scope of Work

Convair Private

Mortheast Direction

Leave Side of the Joint

Approach Side of the Joint

Number

International Airport Administration de
Authority Paéroport international




Heavy Weight Deflectometer (HWD)
Analysis — Backcalculation

Uses analytical pavement response models to
predict deflections based on a set of given layer
thickness values and moduli

Backcalculated moduli examined to draw

conclusions about degree of structural
deterioration

Backcalculated modulul used for design of
structural overlays




Heavy Weight Deflectometer (HWD)
Analysis Outputs — Asphalt Runways/Taxiways

Maximum normalized deflection (D,)
Indicator of overall pavement stiffness (strength)

Subgrade resilient modulus (Mg)

Representation subgrade soil strength to resist
permanent deformation under loading

Pavement layers effective structural number

(SNet)
Load carrying capacity of pavement structure

Pavement Load Rating (PLR)
Pavement bearing strength




Heavy Weight Deflectometer (HWD)

Results — Maximum Normalized Deflection (D,)

Max Normalized Deflection. D,
Ottawa International Airport. Taxiway B
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Heavy Weight Deflectometer (HWD)

Results — Subgrade Resilient Modulus (Mg)

Subgrade Resilient Modulus. Mg
Ottawa International Airport, TaxiwayL
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Heavy Weight Deflectometer (HWD)

Results — Effective Structural Number (SN )

Effective Structural Number, SN 4
Ottawa International Airport, Runway 07-25
300
240 =
A
& A
A
200 u e
H A ‘l .m‘h:l-iiL o |m | sy Ul
5 - i [ 1]
z 180 adE & n-"“‘]d mi, Tm A W A
4] 'Y A m B
] A l. ‘l ] & ] I‘.
- A il S R LA
(=
2 . Effective Structural Number, SN 4
5 u Ottawa International Airport, Runway 04-22
0 M 7
4500 5000 5500 B000 0 =
Station [m] 0
4 Right of Centerline  ®mLeft
=1 i
1] o *
g i 5 - Ag F ! L =
£ - L I ol e - _— .——‘-—
- Aim [ =
20
0
1] 1
0 100 200 300 a0 500 600 700 B00 500 1000
Station |m]
imistrtonde | sRigntof Conterling  mLaftaf Centarine




Heavy Weight Deflectometer (HWD)
Results — Pavement Load Rating (PLR)

Restricted

Unrestricted

Unrestricted




Heavy Weight Deflectometer (HWD)
Analysis Outputs — Concrete Aprons

Maximum normalized deflection (D,)
Indicator of overall pavement stiffness (strength)

Modulus of subgrade reaction (Kq4ic)
Representation subgrade soll strength

Elastic Modulus of Concrete (Epcc)

Representation of flexibility (non-permanent
deformation)

Effective slab thickness (D.x)

Equivalent thickness of existing pavement if newly
placed




Heavy Weight Deflectometer (HWD)
Analysis Outputs — Concrete Aprons (cont’d)

Pavement Load Rating (PLR)
Pavement bearing strength

Load transfer efficiency (LTE)

Indication of joint performance; measure of load
transfer from one slab to another

Loss of Support (Voids)
Potential loss of support at joints




Maximum Normalized Deflection, D,
Ottawa International Airport, Apron I, Slabs 1 to 81, Testedin NE and SE Directions
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Heavy Weight Deflectometer (HWD)

Results — Modulus of Subgrade Reaction (Kg4sic)

Modulus of Subgrade Reaction, kg,
Ottawa International Airport. Apron |, Slabs 1 to 81, Tested in NE and SE Directions
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Heavy Weight Deflectometer (HWD)

Results — Elastic Modulus of PCC (Epcc)

Elastic Modulus of PCC, Ep.¢

Ottawa International Airport, Apron I, Slabs 1 to 81, Testedin NE and SE Directions
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Heavy Weight Deflectometer (HWD)

Results — Effective Thickness of Slab (D.«)

Effective Thickness of Existing Slab, D 4
Ottawa International Airport, Apron I, Slabs 1 to 81, Testedin NE and SE Directions
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Heavy Weight Deflectometer (HWD)
Results — Pavement Load Rating (PLR)

Apron Direction | PCC Slab Thickness [cm] | Average K__.. [MPa/m] | Average PLR

static

Apron i

Apron lI-A




Heavy Weight Deflectometer (HWD)

Results — Load Transfer Efficiency (LTE

LTE Distribution, Ottawa International Airport
Apron |, Slabs 1 to 81, Tested in Southeast Direction
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Y Intercepts (um)

Heavy Weight Deflectometer (HWD)

Results — Loss of Support (Voids)

Loss of Support Results (NCHRP) Method
Ottawa International Airport, Apron |, Slabs 1 to 81, Tested in Southeast Direction
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Loss of Support Results (NCHRP) Method
Ottawa International Airport, Apron |, Slabs 1 to 80, Tested in Northeast Direction
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Heavy Weight Deflectometer (HWD)
Summary Results for Runways




Heavy Weight Deflectometer (HWD)
Summary Results for Taxiways
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Heavy Weight Deflectometer (HWD)
Summary Results for Aprons




Next Steps
How Is the data being used?

Data used in publications, such as Airport
Operations Manuals (AOM)

Assist in assessing underground infrastructure
deficiencies and the detection of voids

Assist in developing multi-year runway
Improvement program

Essential in the design process of resurfacing
projects




Thank you/Merci

Questions?




