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ABSTRACT

Since the aviation business is continuously growing, the testing of the strength of the
airfield pavement structure for safety reason is crucial. The process of identifying the load transfer
efficiency (LTEA) of pavements and specifying voids beneath slabs defined in the international
standard are time consuming. Therefore, this research aims to study the correlation between the two

aforementioned parameters.

The nondestructive tests of the Phuket and Hat Yai airfield pavement have been performed
by using Heavy Falling Weight Deflectometer followed the Federal Aviation Administration
standard. The tests were conducted at the center of the slabs joint with 220 kN load to identify the
LTEA value. On the identical slabs the tests were performed at the slabs corner with 160, 190 and
220 kN load to specify voids and analyze their relation based on the coefficient of determination
R

Regarding to the results it has been found that when comparing the whole LTEA value,
with both cases, voids present and no voids present, the R’ is very low or show no relation between
these two variables. In the case of LTEA is greater than 50% and voids present, the relation of these
two variables is increased with R” of 0.25. When the LTE A is greater than 70% and voids present,
the relation of these two parameters is the most evident with R’ of 0.60, to summarize this relation

mathematically, a simple linear regression analysis has been generated and discussed in this paper.

Keywords: concrete airfield pavement, load transfer efficiency, void beneath slabs
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Equipment manufacturer

Equipment - -
Specifications Dwynatest Pmmdatlon KUAB Carl Bro Group
: Mechanics, Inc.
1.500 to 54,000 1,500 to 54,000 1,500 to 66,000 1.500 to 56,000
Load range. lbs (kN) (7 t0 240) (7 10 240) (7 t0 294) (7 10 250)
Load duration 25 to 30 mullisecond Selectable 56 nullisecond 25 to 30 nullisecond
Load rise time Variable Selectable 28 millisecond 12 to 15 mullisecond
Load generator One-mass One-mass Two-mass One-mass
ngild with Rigid with Segmented or : Four segmented plate
Twpe of load plate rubberized pad or - nonsegmented with . -
. rubbenzed pad . with rubberized pad
split plate tubberized pads
Diameter of load plate, 12 and 18 12 and 18 12 and 18 12 and 18
in. (mm) (300 and 430) (300 and 430) (300 and 450) (300 and 450)

Tvpe of deflection

Geophones with or

Sersmometers with

Geophones with our

Mils (mm)

(2 or 2.5 mm)

without dynamic Geophones static field calibration without dynamic
Sensors L } - o -

calibration device device calibration device
Deflection sensor 0to 90 0to 96 Oto 72 0to 96
positions, in. (mum) (010 2230) (0 to 2400) (0 to 1800) (0 to 2500)
Number of sensors Tto9 i 7 9to 12
Deflection sensor range 80 or 100 80 (2) 200 (5) 90 (2.2)

Deflection resolution

1 pum (0.04 mils)

1 pm (0.04 muls)

1 pm (0.04 mals)

1 im (0.04 mils)

Relative accuracy of
deflection sensors

2 pm= 2%

2 nm=2%

2 pm =+ 2%

2im=+ 2%

Test tume required
(four loads)

25 seconds

30 seconds

35 seconds

20 seconds

Type of computer

Personal computer

Personal computer

Personal computer

Personal computer
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Agency Configuration Sensor distance from center of load plate. inches {mm)

= nane Sensorl Sensor? Sensor3 | Sensord | Sensord | Sensor6 | Sensor?

- . . 12 24 36 48 60 72
U.S. Air Force AF 7-Sensor 0 (300) (600) (900) 12000 | (1.500) | (1.800)

SHRP 0 12 24 36
FHWA & State 4-Sensor (300) (600) (90)

DOTs SHRP 0 6 12 18 24 36 60

7-Sensor (150) (300) (450) (600) (900) (1.500)
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Taxiway or Runway Centerline

-

PCC PCC PCC
Lane 2 Lane & Lane 1
O J @ ©
O O Q- @
Spctighat Station 0+00
Testing
. : . : . : , <
! i i i : ! !
42 i 22 i 12 | 32
21 9.1 11

NOTE: First number indicates PCC lane number; second number indicates location within lane (e.g., along slab center
or slab joint).
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Taxiway or Runway Centerline

O O
Direction of
Testing
O Q
O O
O O Station (=00
| | H 1 H ¢
i i i i i
| i i i 1
| I ] 1 1
i i i i i
| i 1 i i
1 1 1 1 1
41 21 01 11 31

MNOTE: First number indicates HMA lane number: second number indicates a "center” test for HMA pavements.
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M319f 3.3 Awndaazszezrinvesganaaeuildn lldmsunadamzniedu (6]

Tointed PCC and HMA overlaid PCC HMA
Test type Project level Network level Project level Network level
Offset, Spacing. ft. (m) Offset, | Spacing, Offset, Spacing. ft. (m) Offset, Spacing,
ft. (m) paciig. i f(m) | fm | f@ pacing. it £ (m) ft. (m)
10 (3) 100 (30) S 10 (3) 100 (30)
Center 30(9) | 100-200(30-60) | 10 (3) (-6000_‘142%‘; 20(6) | 100-200(30-60y | 10(3) (260(2'142000)
65 (20) 400 (120) 65 (20) | 200-400 (60-120)
- 10(3) | 100-200 (30-60)
T“}“’.‘fﬁ‘e 30(9) | 200-400 (60-120) | 10(3) (‘fgg)
om 65 (20) 400 (120)
p 20 (6) 200 (60)
L°“Jg“_“‘r’mal 40(12) 400 (120)
om 60 (18) 400 (120)
20(6) 200 (60)
Corner 40(12) 400 (120)
60 (18) 400 (120)

NOTE: For each centerline offset. there are two NDT passes, one to the left and one to the right; spacing is
staggered between adjacent WDT passes; and a nmunimum of two NDT tests should be conducted per
pavement section.
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Test type Jointed PCC and HMA averlaid PCC HMA. ft” (m’)
Project level Network level Project level Network level
|\ -l 1 test for every 1 test for everv
Center 11 g“’t“ 2?5 2o 13;}3;“ f;“‘g - 1.970 to 4.000 5.750 to 11,490
N & AANWAN 600 to 1200 1750 to 3.500
Transverse 1 test for every 1 test for every
Joint 10 to 40 slabs 60 slabs
Longitudinal 1 test for every 1 test for every
Jomt 20 to 40 slabs 60 slabs
1 test for every
Corner 20 to 40 slabs
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1. M9 1agn Uy (Runway and Taxiway)
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