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ACES Core Services
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Site Investigation

Special Projects

Material Testing

n-\l
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Quality Control

Land & Marine Surveying
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ACES Network

() Geophysical Studies ® Erbil
@ PileTesting & Instrumentation (PT & I) ' l
@ Pavement Studies & Evaluation ® Baghdad
O Amman
® Agaba
Khobar @ 5 | \
_ Doha UDubai
®Riyadh 1 :
Vadinah Abu Dhabi @Al Ain

e
I 983 ® Jeddah Muscat

Performance Excellence

=C

®Sana’a
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Regional Centers of Excellence

ACES RCE Services and Locations
Pile Testing & Instrumentation —Dubai

This RCE carries out pile quality control

Pavement Studies & Evaluation - Amman and testing. Service include:

Pile Integrity Testing

High Strain Dynamic Testing

Caliper Logging Testing

Instrumented Static Pile Load Testing
Instrumentation of Driven Piles
Bi-Directional Static Load Cell Testing

Focuses on functional and structural
evaluation of roads and airport
pavement sections. Services
include:

= Structural Evaluation of Pavement
Pavement Roughness Evaluation
Road Safety Evaluation

Pavement Condition Evaluation : . :
Pavement Material Testing This RCE offers an llntegrat(_ad su[te of qnshore and
nearshore geophysical services, including:

Geophysical Studies & Testing — Abu Dhabi

Surface Seismic Survey
Borehole Seismic Survey
Electrical Survey
Borehole Logging

Marine Geophysics (Marine ERT, Sub-Bottom
- Profiler, Side Scan Sonar and Marine Magnetic)

[ JACES Locations [JRCE Locations
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Experience in Airports Evaluation

* Dubal International Airport - UAE

g, (L1 L R
'~ | e e
:' Q \: T E = A
© & --'-l "MAX 3Goom

=
o

12/11/2018 OMAINTEC 5



Experience in Airports Evaluation

« Al-Maktoum International Airport - UAE
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Experience in Airports Evaluation
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* Muscat & Salalah International Airports - Oman
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Experience in Airports Evaluation

* Queen Alia International Airport - Jordan
i
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Experience in Airports Evaluation

« Songwe Airport Runway - Tanzania
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INTRODUCTION AL

* Pavements in Highways & Airports
* Pavements deteriorate

* Rate of pavement deterioration depends on:
* used construction materials
* construction and maintenance history

» rate of loading, and rate of environmental
conditions

L
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PAVEMENT LIFE CYCLE
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PAVEMENT PERFORMANCE EVALUATION ~ “2€&.

» Subjective
* visual inspection
* evaluator experience

* Objective

e standardized evaluation procedures and
equipment

L
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OBJECTIVE EVALUATION
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. Structural Evaluation - Pavement

deflection, cores and test pits

. Functional Evaluation - Pavement

roughness (rideabillity)

. Surface Condition Evaluation -

Pavement distresses

. Safety Evaluation - Skid resistance
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1- Structural Evaluation

» Obtain load-bearing capacity

» Evaluate the need for maintenance
and rehabilitation,

» Assist pavement condition
evaluation

» Construction guality control

L
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1.1- Non - Destructive Evaluation
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1.1- Non - Destructive Evaluation (Cont.)
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1.1- Non - Destructive Evaluation (Cont.)
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1.1- Non - Destructive Evaluation (Cont.)

 FWD applies a load to the pavement

» Deflections are measured directly under the
load and at set distances from the load

* Deflections are back analyzed

— Modulus of each pavement layer
— Required overlay I,

L
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1.2- Destructive Evaluation
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2- Functional Evaluation
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2- Functional Evaluation

PAVEMENT ROUGHNESS:

Defined as an expression of irregularities
In the longitudinal profile of the pavement
surface that adversely affect the ride
guality of the airplane (and thus the users)

L
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3- Pavement CONDITION evaluation

» Refers to the condition of the pavement
surface In terms of its general
appearance

* A perfect pavement is leveled and has
a continuous and unbroken surface

* A distressed pavement may be

' fractured, distorted, or disintegrated

L
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- Pavement CONDITION evaluation METHOD ==~

» Unbiased
* Repeatable
» Easily understood

* Relatively simple to perform
In the field
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PAVEMENT CONDITION INDEX (PCI) L5

« ASTM D5340-12 “Standard Test Method
for Airport Pavement Condition Index
Surveys’.

« ASTM D6433-18 “Standard Test Methods
for Roads and Parking Lots Pavement
Condition Index Surveys”.

« ASTM E2840 — 11 (2015) “Standard Test
Methods for Pavement Condition Index
Surveys for Interlocking Concrete Roads
and Parking Lots".
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PAVEMENT CONDITION INDEX (PCl) ==

! Good

Distress Level
Distress Type |f‘> PCI :>

G

85

Fair

55

Rating

Very Poor

Very Poor

Distress Density

i Serious

iled

Fal

L
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4- Safety Evaluation - Skid resistance

» Considered a type of safety characteristics
of the pavement surface layers

|t IS a measure of the resistance of
pavement surface to sliding or skidding of

the aircraft
* [t IS a relationship between the vertical force

and the horizontal force developed as a tire
' slides along the pavement surface

L
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ASPHALT SURFACE MACRO-TEXTURE

L
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POLISHING OF AGGREGATE

L
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Frequency of Skid resistance evaluation

* Every runway for jet aircraft should be
evaluated at least once each year.

NUMBER OF DAILY MINIMUM

MINIMUM TURBOIJET FRICTION

AIRCRAFT LANDINGS SURVEY

PER RUNWAY END FREQUENCY

LESS THAN 15 1 YEAR

16 TO 30 6 MONTHS

31 TO90 3 MONTHS

91 TO 150 1 MONTH

‘ 151 TO 210 2 WEEKS
- GREATER THAN 210 | WEEK
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PAVEMENT CFME FRICTION TESTER
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VARIATION OF FRICTION COEFFICIENT L5
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CASE STUDIES
OF
PERFORMED
PERFORMANCE TESTS
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1- STRUCTURAL EVALUATION Aces
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1- STRUCTURAL EVALUATION e
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1- STRUCTURAL EVALUATION
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GENERATED REPORTS aces

AIRPORT EVALUATION REPORT Date  13.082007

Disimict Boad Humber Name Chainaged Lane Lane chaimage Mezmoring date
Runway 1 South 0-+000 Lane: 1 Oto 4450 m 03/22/2017
El E2 E3 E4 Crit. HI1 H? H3 Calc. PCN  PCN s, Life Peinf. ACH

Sect: Chamage: [MPa] [MP2] [MPz] [MPa] layer [mm] [mm] [mm] Remark type current it [vears] [mm]
R 5982 2TIE 378 TI5 1 39e 150 150 ASPH 139 139 10 0 64.000
100/E 10.139 2.889 4667 T3 1 399 150 150 ASPH 139 139 10 0 64.000
199/F 13.668 4.034 35248 1.001 1 399 150 150 ASPH 139 139 10 0 64.000
JO0E 8.685 4941 16108 1.005 1 399 150 150 ASPH 139 139 10 0 64000
404/F 11973 3453 3219 893 1 39e 150 150 ASPH 139 139 10 0 64.000
S0LR 43523 31 8903 905 1 424 150 150 ASPH 139 139 10 0 64.000
603/E 7965 3210 B47T4 1227 1 424 150 150 ASPH 139 139 10 0 64.000
TOWE 7139 2532 4210 725 1 424 150 150 ASPH 139 139 10 0 64000
BO00E 8.183 851 455 609 1 424 150 150 ASPH 139 139 10 0 64.000
808 5.542 807 381 542 1 424 150 150 ASPH 139 139 10 0 64.000
LOOLE 7446 1.213 636 4350 1 395 150 150 ASPH 139 139 10 0 64.000
L1aE 7159 527 43520 589 1 385 150 150 ASPH 139 139 10 0 64000
1200 7.764 1076 1435 T4 395 150 150 ASPH 139 139 10 0 64.000
130LUE 11079 594 254 711 385 150 150 ASPH 139 139 10 0 64.000
L400F 6427 1085 331 538 395 150 150 ASPH 139 139 10 0 64.000
150LUE 7904 Ta4 781 518 370 150 150 ASPH 139 139 10 0 64000
160LE 4294 1499 1179 464 370 150 150 ASPH 139 139 10 0 64.000
L700FR  3.004 1072 781 477 370 150 150 ASPH 139 139 10 0 64.000
LBOZR 3958 1412 1176 503 1 370 150 150 ASPH 139 139 10 0 64.000
2 1900E 4717 T30 334 488 3 370 150 150 ASPH 139 139 6 50 64000
I 1998EFE 3954 1434 857 531 1 370 150 150 ASPH 139 139 10 0 64.000
3 2100 3633 573 1.084 462 1 407 150 150 ASPH 139 139 10 0 64.000
I OL19%E 2118 861 10982 453 1 407 150 150 ASPH 139 139 10 0 64.000
3 230K 63831 1140 511 558 1 407 150 150 ASPH 139 139 10 0 64000
IO23%9FE 6084 LOTO 341 536 1 407 150 150 ASPH 139 139 10 0 64.000
3 2500 4314 TET 0 575 1 406 400 0 ASPH 139 139 10 0 64.000
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REQUIRED OVERLAY

L
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Overlay Thickness, mm
o B 8 &5 85 3

1900

Chainage, m

2000
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STRUCTURAL EVALUATION OF RIGID PAVEMENT

L

Slab 2 | Slab 1
L,_Q-J.._._ g
| Position 3
Position 2 Position 1
Joint "
E
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VARIATION OF LOAD TRANSFER EFFICIENCY (L&)

Acceptable
i B \/A\/\’\—\/\

U3CN U3Ccs "
Fair
MIKE 2 KILO
Poor

12/11/2018 OMAINTE C 39



12/11/2018 OMAINTEC 40



A ree
yor m

2- Functional Evaluation

Start of Zulu End of Zulu
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. dlirec
Variation of IR| Values
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Chainage, km
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Partners for Quality Construction

ROLLING STRAIGHT EDGE ANALYSIS

Right Profile Left Profile
Start Stop Bump Deviation Start Stop Bump Deviation

Distance (m)|Distance (m)| Length (m) (mm) Distance (m)|Distance (m)| Length (m) (mm)

8.4 9.1 0.6 -4.34 8.5 9.1 0.7 -4.20

20.6 20.8 0.1 3.08 10.5 10.8 0.3 3.29

84.0 84.9 0.8 3.79 84.6 85.1 0.5 3.24

95.3 96.0 0.7 4.24 107.0 107.2 0.2 3.03

106.4 106.8 0.4 3.27 202.3 202.6 0.3 3.27

138.7 139.3 0.5 3.93 203.7 205.1 1.4 -6.00

163.3 164.5 1.2 -5.25 219.2 220.2 1.0 -3.77

165.3 166.1 0.9 3.55 221.3 221.5 0.2 3.08

167.5 168.5 1.0 -3.70 306.1 306.4 04 3.22

294.9 295.0 0.1 -3.02 312.4 313.8 1.4 5.55

311.6 312.8 1.2 4.84 317.3 317.5 0.2 -3.14

315.6 316.9 1.3 -3.84 318.9 319.5 0.6 3.69

- 328.5 329.1 0.6 -4.13 325.6 327.2 1.7 4.45
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RSE ICAO ROUGHNESS CRITERIA 2
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2 15 . s
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/ Encounterd bumps
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Bump length, metres

50 60

L

12/11/2018

OMAINTEC 44



BOEING BUMP INDEX (BBI)

*Single Event Bump: are isolated
events where changes in pavement
elevation occur over a relatively short
distance of 100 meters or less.

L
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BBl — FAA Acceptance Criteria
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VARIATION OF BBI VALUES soes

Zulu Taxiway-North

1.6 —— Right Sensor
1.4 Left Sensor N

Acceptable Zone Limit
1 ———+

BBI

0 100 200 300 400 500 600 /700 800 9S00 1000 1100

Length, m

L
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3- PAVEMENT CONDITION EVALUATION
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SECTIONING OF PAVEMENTS

Runway

Partners for Quality Construction

_700m - 600m 2420m 600m v 130_m ,
= Al A2 A3 A4 A5
%E ------ BI |- B2} T B3 - - —C£————-————B4————-—Br5—--§
£l C1 2 c3 ca c5

Displaced threshold area

L
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Touchdown area

Touchdownarea  Displaced threshold area
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SECTIONING OF PAVEMENTS
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SECTIONING OF PAVEMENTS
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DISTRIBUTION OF PCI RATINGS

12/11/2018
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DISTRIBUTION OF PCI RATINGS

100
95
90
85
30
75
/0
65
60
55
50
45
40
35 I ——KC Very Poor
30
25
20
15
10 | - -

5 Failed

Good

Satisfactory

Fair

Poor

PCl Value

Serious

06+900
07+280
07+660
08+040

02+340
02+720
03+100
034480
03+860
04+240
04+620
05+000
05+380
054760
064520

06+140

Sample Units Stations
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DISTRESSES QUANTITIES

12/11/2018

Sectlon | sample Number PCI Description Severity Quantity Unit
LONGITUDINAL
2 91 & TRANSVERSE L 30 Meter
CRACKING
WEATHERING L 9 Square Meter
LONGITUDINAL
4 96 & TRANSVERSE M 2 Meter
CRACKING
LONGITUDINAL
5 91 & TRANSVERSE L 15 Meter
CRACKING
WEATHERING M 24 Square Meter
LONGITUDINAL
8 91 & TRANSVERSE L 20 Meter
CRACKING
WEATHERING M 18 Square Meter
LONGITUDINAL
10 95 & TRANSVERSE L 7 Meter
CRACKING
WEATHERING L 4 Square Meter
LONGITUDINAL
12 93 & TRANSVERSE L 15 Meter
CRACKING
WEATHERING M 2 Square Meter
— LONGITUDINAL
14 96 & TRANSVERSE L 9 Meter
CRACKING
LONGITUDINAL
16 92 & TRANSVERSE L 10 Meter
CRACKING
WEATHERING H 1 Square Meter
LONGITUDINAL
18 93 & TRANSVERSE L 25 Meter
CRACKING

LOMOITIIOIALAL
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Network ID Branch ID Section ID Surveying Date | Surface Type | Average PCl| | PCI Categ
A1 19/04/2017 Asphalt 96
A2 19/04/2017 Asphalt 99
A3 25/04/2017 Asphalt 98
A4 18/04/2017 Asphalt 99
- A5 18/04/2017 Asphalt 98
g B1 19/04/2017 Asphalt 95
o é B2 19/04/2017 Asphalt 100
5 E B3 25/04/2017 Asphalt 9
B4 18/04/2017 Asphalt 70
§ B5 18/04/2017 Asphalt 99
U,_’, c1 19/04/2017 Asphalt 95
c2 19/04/2017 Asphalt 98
c3 25/04/2017 Asphalt 97
c4 18/04/2017 Asphalt 99
Cc5 18/04/2017 Asphalt 99
- — MA 20/04/2017 Asphalt 86
° ;‘ g MB 20/04/2017 Concrete 92
5 E % MC 20/04/2017 Asphalt 60
5 2 = MD 30/5/2017 Concrete 89
F 3 ME 20/04/2017 Asphalt 88
g KA 18/04/2017 Asphalt 60
é KB 2410412017 Concrete 24
=~ KC 19/04/2017 Asphalt 66
Kilo 1 18/04/2017 Asphalt 56
Kilo 2 18/04/2017 Asphalt 51
- K3b 19/04/2017 Asphalt 92
_'g Kdb 19/04/2017 Asphalt 89
E K5b 19/04/2017 Asphalt 96
i 'g Kilo 7 19/04/2017 Asphalt 58 Fair
E g Kilo 10 19/04/2017 Asphalt 4l Satisfacto
g Kilo 11 19/04/2017 Asphalt 61 Fair
g Kilo 12 19/04/2017 Asphalt M Satisfacto|
5 Kilo 14 19/04/2017 Asphalt 72 Satisfacto|
Kilo 16 19/04/2017 Asphalt 62 Fair
Kilo 17 19/04/2017 Asphalt 100 -

oc
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Services that can be
Offered by ACES
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Services Offered by ACES

« Structural design of flexible and rigid pavements for
highways and airports

« Development of pavement maintenance management
systems

« Evaluation of asphalt concrete construction materials
and required modification methods

« Conduct highly specialized training courses

« Conduct Pavement Performance Evaluations
B ST T -,
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[hank fou

Dr. Ibrahim Asi
lasi@aces-int.com
Wwww.aces-int.com
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