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ATTACHMENT 1
SUMMARY OF REQUIREMENT FOR

TERMINAL AREA FACTILITIES



1-1 Calculation of Facility Requirement
1} Apron
Table 1-1 shows required number of aircraft parking aprons.
There should be the following four types of parking aprons:
category 1: B747, DC-10 (MD-11) class
category 2: B787, B707 class
category 3: BT727, B737, (MD81) class
category 4: F27 class for domestic flight

Table 1-1 Required number of alrcraft parking apron

category i 2 3 4 5
B747 B707 B727 F27 cargo
DC-10 B787 (M0O-81)| class |freighter
year (MD-11) BT37 B707
1989 4 2 2 2 1
actual capacity
1995 3 1 3 3 1
2000 4 2 2 3 1
T
2010 5 2 2 3
1 B747

2} Passenger Terminal and Cargo Terminal Buildings

Table 1-2 and Table 1-3 show estimated facility requirements
in total.

Calculation formulae are shown in Attachment 2 (1) and
2, (2).
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3)

Car Parks ?

According to the result of survey on the actual car Incoming
and outgoling situation performed June 2 through. June 4, 1989,
and peak-hour passenger movement, required number of car
parks in the each design year have been estimated as Table
1-4.

Table 1-4 Required Number of Car Parks

Peak-hour . .
eak-h . Required number of carparks
Departure | _ :
Design Year|Passengers| Private Taxi Bus Total
Actual 321 352 42 8 402
1995 352 386 46 9 441
2000 388 422 50 10 482
2010 532 585 T0 14 669
4} Other Terminal Area facilities
Table 1-5 shows result of facility reguirement calculation on
other terminal area facllitieés.
The calculation Formulae are made, as Attachment 2 (3), due
consideration with actual data on consumption and treatment
volume by flight and passenger.
Table 1-5  Estimated Facility Requirements for
Other Terminal Area Facilities
Design Year|(Actual Short Term Long Term
Development Pevelopment :
Capacity) Remarks
1995 2000 2
Facility in 1989 010
1. FUEL O "AC T
ILFACILITY| 090 k1 | 1484 k1 | 1696 k1 | 2444 gy [RESCTVAtiOR
Fuel 0il Tank 4 days
2. WATER 4 'AC. : i
ATER SUPPLY FAC 133 kL | 764 k1 | 876 ki | 18320 k1 |eServation
Water Tank 2 days
3. SEWAGE FACILITY
Sewage Treatment | 15 MS/Hr|15.9m%/8r | 18.3m8/0r 127,508 /Hr -
Plant
4. FIRE FIGHT. FAC. For 3
0 kit 30 ki 30 ki
Water Tank 80 k1 vehicies
5.GARBAGE 1IANDLING
FACILITY (ton/day} 0 10.7 11.3 13.7 -—=
Incinerator




- 1-2 Demand/Capacity and Facility Requirement Analysis

Comparison between actual and required capacities of major
terminal area facilities in each targct year shown in Fig. 1-1 -
Fig. ‘1-3.

These flgures, cleary indicates that the most of actual
terminal area facilities are capable of adequately meeting the
demand Iin the year 1995 and 2000,

However, the following facilitles vrequire reconstruction,
expansion or modification, from the functional and physical
points of view; :

1) Apron
- Location and aircraft parking concept {parking
configuration) should be modified to su1L depending
the airport development plan.
- Pavement structures should be improved to achieve the
required thickness and profile by [CAQ recommendations.

2) Passenger terminal building

1. Public area

Facility Development measures
~ departure concourse Modify or newly expand
existing central terminal

- departure lounge :
- security check Modify existing central
terminal
- check-1in counter

for Puente Aereo and

domestic
- arrival health check Modify arrival terminal
- baggage claim area To be installed at

and device existing building

2. Other area

Facility Development measures
non-public area Modify exlisting central

mainly, administrative terminal
area '

Result of demand and capacity analysis by facility is shown
in Attachment 3, (1) and (2).



3)

Cargo terminal facilities

The result of survey on existing situation clearly indicates
that the following facilities have to be developed 1in the
year 1995 and 2000, .

Facility ) Development measures
Export cargo facilities _ .
- pallet build-up area Modifying existing warehouse

or newly expand "open shed”

at the infront of existing

warehouse (1995)

- work station To be installed at existing
(removahle) warehouse or inside of "open

' shed,” (2000)

Import cargo facilities o
- pallet break-down area| Modifying existing warchouse
or newly expand "open shed”
at the infront of existing
warehouse (1995)

- work station To be installed at existing
{removable) warchouse or inside of "open
shed," (2000) .
- rack Modifying existing warehouse
(2000)
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———— Reaquired Capacity, 1895

......... Required Capacity, 2000
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Fig 1-1 Comparison between actual and required capacity (Apron)



Public Area (8, 130a2)
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Fig 1-2 Comparison between actual and required capacity
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4)

5)

6)

Rescue and Fire-Fighting Facility

(1)

(2)

Fuel
(1)

(2)

Short term development

To cope with emergency use for fire-fighting vehicles
and  to avoid . interference of water supply ¢to the
terminal building, an elevated water tank will be
urgently required for exclusive use of the alrport fire
brigade.

Since the airport still falls in the category 8 airport
even in 2010, it will not be required to reinforce the
airport fire-fighting vehicles.

Long term development

If the éhort—term development 1s materialized, new
development will not be required.

0il Facility
Short term development

In 1995, fuel o0il storage capacity of the present
facility is slightly less than the required capacity.
The existing ESS0 and SHELL facility have no oil
geparaters, so it will be required to install simple oil
separaters similar to ANCAP facility.

To satisfy the increasing demand, an additional 348 KL
Tuel o0il reserve will be required by the year of 2000,

L.ong term development

In 2010, the reguired oil reserve in the airport will
reach 2,444 KL against present capacity of 1,290 Ki.. It
wilil be necessary to develop a fuel oil facility
fundamentally.

Water Supply Facility

(1} Short term development

To secure two days consumption, additional 631 M3 water
reservation will be required in the year of 1995, Also
a new pipe line from the public 800 mm diameter new
water line will be required.

In 2000, further 112 M® water reservation will be
required.

Long term development

In 2010, thesrequired water reserve for two dgys
will reach 1,320 MY against present capacity of 133 .

110



7)

8)

Sewage Facility

(1)

(2)

‘Short term development

In 1995, the peak-day demand will be slightly higher the
capacity of the existing sewage treatmegt plan. The
peak-day demand in 2000 will reach 18.3 M* an hour.

Long term development
In 2010, the required capagity of the scwage treatment

plant will reagh 27T.5 M an hour against present
capacity of 15 MY,

Garbage Handling Facility

(1)

(2)

Short terﬁ development:

At present, there is no facility to handie garbage in
the airport, so it is necessary to install incinerators
to suit present demand. In 2000 a further development
will be necessary.

Long term development

In 2010, the required capacity of the facility will
reach 13.7 tons a day.

1—-11



ATTACHMIENT = C1L)

CALCULATION IFORMULAII

FOR

FACILLITY REQUIREMENT

PASSENGER TERMINAL BUILDING



(1) Passenger. Terminal Building



data & assumptions

a

— s s snd it it S e e S st

Area Required:
A =385 x a(l + 0)square meteres{+10%)

I
| T T
I 1995 | 2000 ! 2010
. . 1 (|
. . 1 1 1
1. DEPARTURES KERB ! = {
Data Requifed: _ ! E !
. . [ T 1]
= Peak hour number of ORIGINATING passengers E352 !388 1532
t T 1
p = Proportion of passengers using car/taxi ! 0.75! 0.753 0.75I
I [} H 1
n = Average number of passengers per car/taxi ! 1.2 ! 1.2 ! 1.2 !
R . I | 1 1
1 = Average kerb length required per car/taxi(metres)! 6.5 ! 6.5 ! 6.5 !
. L} |} | )
t = Average kerb occupancy time per car/taxi(minutes)! 1.5 ! 1.5 ! 1.5 !
1 1 ] 1
| | I |
Assumptions: I [ | I
p = 0.75 | | | i
n = 1.2 passengers | [ | |
1 = 6.5 metres | | | |
t = 1.5 minutes _ ] I | |
--- Separate kerb length provided for buses | | i |
--- Average number of Dpassengers and size { 1 | |
of vehicle is same for cars and taxis E E 3 !
H ¥ H 1
| | ! |
Kerb length required: } } i |
- aplt _ | | | |
L 68? 0.095 ap metres{+10%) [ | ! |
1 ] ] ]
1 1
2. DEPARTURES CONCOURSE(LOBBY) | i | |
| | | |
Data Required: [ | | ]
1 1 1 t
1 1
a = Peak hour number of ORIGINATING passengers i INT i276 i328 1367 !
1 ] 1 1 (]
L T 1 ]
i P/A 1138 1138 1176 i
1 | - [ ] |
H T i 1
{DOMES| 45 i 60 | 68 |
3 [ ] 3 (]
N T ] ¥ 1
ITOTAL 352 | 388 1632 |
i ] ] I3 ]
T i} { 1]
s = Space required per person(square metlres) | 1.5 1 1.5 1 1.5 |
] i 1 3
I 3
o = Number of visitors per passenger i INT i 2.0 ; 2.0 1 2.0}
1 i} H [ I
] 1
| P/A ] 0.3 1 0.31 0.3
1 i L [ H
IDOMES| 0.5 | 0.5 1 0.5 |
L ¢ f i |
] [ | |
Assumptions: j | | |
s = 1.5(square metres) i | } I
o = 2.0{INT), 0.3(P/A), 0.5(DOMES) ; | | ]
] ] 3 (]
T ] f 1
| ] | A
| ] | i
1 i 1 H

21



data & assumptions

s = 1.5 square metres

Area Required:
A = as square metres(+10%)

| I

; 1 T |

| 1995 | 2000 | 2010 |

f t i i

o | | |

3. CHECK-IN COUNTERS (CENTRALIZED, COMMON CHECK-IN) | 1 | |
: " | | I

Data Required: | | | |
| 3 1 (]

T 1 ] i ]

a = Peak hour number of ORIGINATING passengers | INT [276 1328  |367 |
1 i [l ] (]

i T 1 I 1

! P/A 1138 |138 [176 |

1 [ | | L]

1 ] T i i

{DOMES| 45 | 60 | 68 |

} (] ] | ]

) 3 T H 1

t.= Average processing time per passenger | INT | 2 | 2 | 2 I
{minutes) f } } t i

| P/AAL 1 | 1 | 1 |

- } } } |

DOMES| 1 | 1 |

! } } } |

| | i |

Counter Required: | i | |
at i i | I

N = — counters{+10%) i ! | |

60 i } i |

i ] I |

| ! | |

| ! i |

I | } |

} i t |

: I | I |

4, QUEUEING AREA .- (CHECK-IN LOBBY) J | | ]
| | | I

Data Required: | | | |
1 1 [l I

T I [] L 1

a = Peak hour number of ORIGINATING passengers | INT |276 1328 1367 I
(] ] 1 i ]

T T 1 ] 1

| P/A 1138 1138 [176 |

L } } i I

r T ] T 1

IDOMES| 45 | 60 | 68 |

1 i | ] (]

1 { T 1

s = Space required per passenger(square metres) | 1.5 1 1.5 1 1.5 |
i [ ] - |

1 T ] 1

| | i i

Assumptions: | | i |
| | | ]

t } } !

| i | |

[ | | [

[ i | [

[ i [ |

[ | ! |

| i i |

| | | i

i3 1 | i




Assumption:
s = 2.0 square metres

Area Required:
A = ¢s{+10%)

|
I : T 1 -
| 1995 | 2000 | 2010
t } i
: | | |
5. PASSPORT CONTROL - (DEPARTURE IMMIGRATION) | | ]
| i ]
Data Required: | ] !
F) } ¥
T 1] L] ¥
= Peak hour number of ORIGINATING passengers | INT {276 1328 {367
i i3 3 3
) 1 i T
| P/A 1138 1138 {176
) ] L1 1
K N ] i ¥
to= Average processing time per passenger{minutes) b 0.3.1 0.31 0.3
1 H ‘ |
1 1 b
. | | |
Assumptions: | i [
tg = 0.3 minutes { | |
t i !
l | [
Control Positions Required: I I |
N = — positions{+10%) | | |
60 [ [ |
| | ]
| | }
] | |
] i }
| ] !
6. DEPARTURE LOUNGE (excludlng concessions’ except i ] |
bar/snack bar facilities) i i |
! | |
Data Required: ! | [
[ H 1
T ¥ 1 1
¢ = Peak hour number of DEPARTING passengers | 1yr. 1276 1328 | 367
| 1{(138) i({164) [(183)
1 1 | H
I H [ T
| P/A 1138 1138 1176
L 3 (] |
I ¥ T 1
|DOMES| 45 i 60 | 68
1. | (] ]
[ T 1
§ = Space required per passenger(square metres) I 2.01. 2.0 ] 2.0
i [ 3
T ¥ 1
| | |
H | |
i | |
} { }
i i |
i | |
i [ i
| I |
} | |
} | }
| | }
i 1 i

e —— i — — i — — — b — i — o — it mmmt b o — — — — ok — — — A s . — - - I __|_ =

{ }+ number of transit passengers

2—3



data & assumptions

Assumption:

t = 0.1 minutes
--~ Facilities for clearance of passengers
within 30 minutes will be sufficient

Control Positions Required:

I |

i i { |

| 1995 | 2000 | 2010 |

} } t |

I | { I

7. SECURLTY CHECK - CENTRALIZED | | [ |
' i | f |

Data Required: i ] } I
1 1 (1 (]

1 j 1 3 1

a = Peak hour pumber of ORIGINATING passengers | INT lgg7  lsng  lag4 I
| P/A | | | I

= f f } !

IDOMES | 45 | 60 | 68 I

1 } } f |

y = Capacity of X-ray Hand Baggage Unit{pcs/hour) | [ I |
- } f H i

w = Number of hand baggage ltems per passenger | [ | f
} } i —

} } J |

Assumptions: i i ] I
¥y = 600 pcs/hour { i | I

w = 2.0 i i t |

} } f {

] | ! |

X-Ray Units Required: 1 ] | |
. | | I |

_ aw _ _a : ] | | |

N =3 = 500 UMits | | | 1

! i ! |

i i | |

i i f !

} t t {

I i I !

8. ARRIVALS HEALTH CHECK i | ] I
! i I I

Data Required: I i [ |
T } } f |

d = Peak hour number of TERMINATING passengers | INT l400 400 Is26 |
I P/A | | | |

! } } b |

t = Average service time per passenger(minutes) | | | |
f f i ]

| | ; !

| ! I }

i I I I

I I I |

] ! [ |

! | | [

i } f |

I I | |

I i | |

I } | |

f ! I |

i | | [

j | | [

1 i 1 )

dt
N = 2> positions
30




data & assumptions

e e e s e e e e e — e e e L e e e e e e L e

Kerb Length Required:

I = g%%ﬁ = 0,095dp metres(+10%)

! ] T
{ 1995 | 2000 | 2010
A
'15.'ARR1VALS LOBBY (excluding concessions) | I |
' | i |
Data Required: i | !
1 1 .
- 1 1] T
d = Peak hour number of TERMINATING passengers i INT 1312 1312 1432
1 [ ] ]
] 1 ]
| P/A 1156 [156  |188
p———— } i
| DOMESt 45 | 60 | 68
— : : L ! } i
w = Average occupancy time per passenger(minutes) [ 15 | 15 { 15
1 ] i
. L} T |
% = Average occupancy time per visitor(minutes) | 30 | 30 I 30
] 1 (]
1 . T T
s = space required per person{square metres) ! 1.5 1 1.5 ! 1.5
, T 1 i 1 K
0 = Number of visitors per passenger i INT | 2.0 1 2.01 2.0
t } } =
| P/A 1 0.31 0.31 0.3
1 ] ] L
) I ¥ T
IDOMES{ 0.5 1 0.5} 0.5
i i i i
1 1 1
Assumptions: i | [
w = 156 minutes | | [
Z = 30 minutes | | |
§ = 1.5 square metres ! ! !
T 1 1
Area Requéred: | : :
= g(¥d , zdoy _ o metr 1
A= 5(60 5 ) 0.375(d + 2do)square meties(+10%)| i ]
} i }
| | |
16. ARRIVALS KERB H i |
i i |
Data Required: i | |
1 L [
i 1 I
d = Peak hour number of TERMINATING passengers 1445 1460 594
) i [| [
1 1 T
p = Proportion of passengers using car/taxi { 0.751 0.75] 0.75
[l 1 1
1 [} T
n = Average number of passengers per car/taxi I 1.2 1 1.2 ] 1.2
1 1 ]
1 1 7
1 = Average kerd length required per car/taxi{metres)] 6.5 | 6.5 | 6.5
1 L 1
1] T 1
t = Average kerb occupancy time per car/taxi(minutes)! 1.5} 1.5} 1.5
3 i. [
L i 1 L
Assumptions: I f | |
p = 0.76 t | [ |
n = 1,2 passengers f I | |
1 = 6.5 metres | | | |
t = 1.5 minutes [ | I |
--- Separate kerb length provided for buses | | i ]
--- Average number of passengers and size of | | ! i
vehicle is same for cars and taxis | | i ]
1 ] i3 i
T ¥ T 1
| | | |
] | | |
| | | I
1 1 1 1




data & assumptions

2000 | 2010

13. ARRIVALS CUSTOMS

The requirements for Customs check areas
(bagrage and personal examination} vary widely
depending on the level of inspection required
by the authorities and the inspection procedures
invelved. Each case will require individual
consideration following discussion with the
inspection authorities at the pre-planning stage,
especlally where the Red/Green channel system is
implemented. )

Yhere Customs checks are implemented on
the basis of inspection. of the baggage of a
proportion of passengers, the following formula
can be utilized.

Data Required:

32
88

Peak hour number of TERMINATING passengers INT

P/A

fl

e

Proportion of passengers to be customs checked

f

|
i
i
!
|
|
I
i
i
]
|
|
I
|
I
|
|
|
I
|
|
|
|
]
|
!
|
f
|
: {
t4= Average processing time per passenger(minutes) ]
[

. 1
I

]

|

f

!

|

|

|

]

|

|

I

|

i

|

}

!

}

|

|

|

}

[

I

|

I

}

|

]

|

Assumptions:
f=140.5
ty= 1.0 minutes

Number offCustoms positions required:
eft
N =

‘positions(+10%)

14. QUEUEING AREA -~ ARRIVALS CUSTOMS
Data Required:

INT
P/A

32
88

Peak hour number of TERMINATING passengers

e

T
!
i
T
I
i

f = Proportion of passengers to be customs checked

It

s = Space required per passenger(square metres)

Assumptions:
s = 1.5 square metres
--- 50% of peak hour number of passengers arrive
at Customs within the first 20 minutes

Area Required:

1
|
}
i
|
i
|
|
|
[
|
!
!
|
|
|
!
[
|
|
I
|
}
|4
f
1
}
|
f
]
{
|
i
i
i
|
|
|
{
|
|
|
!
i4
t
1
t
[
i
i
}
!
[
|
20,3 |
= e . - [ |
A 5 X Eﬁ(ﬁ_ ¢) 0.25e{+10%) I

fo ottt st e e s e e e s e e e e i e e e — ——— e e L e e e e e e e e e e e . ——— ——  — ———

ISR ISR VU AU S S RO AU NURI IS NN NS B




| data & assumptions

T

! 1995 |} 2000 | 2010
_ | _ | i
11. BAGGAGE CLAIM AREA(excluding clainm devices) ]
Data Required: ?
e = Peak hour number of TERMINATING passengers i INT'iaiz 312 1432
i P/A 3156 156 1188
EDOMESi 45 -60 68
W = Average occupandy time per passenger(minutes)
s = Space required per passenger(square metres)
Assumptions:
w = 30 minutes
s = 1.8 square metres

Area Required:

-ews . ex30x1.8 .0 9e square metres(+10%)

12. NUMBER OF BAGGAGE CLAINM DEVICES ARD AREA TOB
REQUIRED

Data Required:

¥y = Average claim device occupancy time per
wide-body aircraft(minutes): J30(minutes)
7z = Average claim device occupancy time per

narrow-body aircraft{minutes}: 20{minufes)

number of devices should be calculated based
on the result of simulated flight schedule
and following assumptions

Required Claim Length:

Wide-body aircraft: 50-65 metres

T
}
}
[
I
I
I
!
}
{
}
|
!
|
}
|
}
|
I
|
|
|
!
i
!
|
I
i
i
I
I
]
|
i
I
I
I
I
|
i
i
i
!
f
[
|
|
[
Narrow-body aircraft: 30-40 metres ]
{
I
[

1
|
i
I
|
|
|
]
!
t
I
;
|
}
!
¢
I
f
|
|
}
|
!
I
i
t
i
i
i
!
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data & assumptions

2000 | 2010

9. PASSPORT CONTROL - (ARRIVAL IMMIGRATION)

Data Requiredﬁ

. ]
d = Peak hour number of TERMINATING passengers | INT
(3

"

tq= Average processing time per passenger (minutes)

Assumptions: )
tq = 0.5 minutes

Control Positions Required:

dtg ,
N = ~— positions{+10%}

10. QUEUEING AREA - (PASSPORT CONTROL - ARRIVAL
TMMIGRATION AREA)

Data Required:

Hy

T
d = Peak hour number of TERMIKATIXG passengers | INT
]

1%

s = Bpace required per passenger(square metres)

Assumptions:
8 = 1 square metre
--- 50% of peak hour number of passengers arrive
within the first 15 minutes

Area Required:

|
i
!
t
f
|
|
|
}
|
}
|
}
i
t
'
}
}
i
|
|
|
60 |
|
|
i
i
|
|
}
|
}
I
}
|
|
|
|
i
i
|
|
!
A=sx 12y (ég - d) = 0.25d square metres(+10%):
I

| !
! ;
! |
! !
| |
| |
t }
l |
t i
t {
I {
I !
l [
| I
| |
! I
I I
! |
! |
I I
I I
! I
! I
I I
I !
; {
| I
) }
| l
I |
I |
I I
i I
I I
I I
I I
I I
I I
! !
i !
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data & assumptions

bf .
L = o xw (+10%)

| |

! I

I Y {

| 1995 | 2000 1 2010 |

} } } |

I | ! i

1. TRACK DOCK (EXPORT CARGO} | | | !

| | | ]

Data Required: I | ! i

} } } {

a = peak day export cargo volume (ton) | 41 | 53 | 93 {

} } f |

f = peak hour factor I 0.4 1 0.35] 0.3 |

] 1 1 i

T T 1 1

ki= cargo handling capacity per dock (ton/h) i 6 1 6 | 6 |

] 1 ] ]

. ] i I 1

w = required width for one dock (M) | i | |

¥1i (10 ton trailer) | 3.6 1 3.6 1 3.6 |

W2 (truck) | 2.4 1 2.4 2.4

i f } i

| i | |

Track dock width required: | [ | i

i i ! !

af i [ | i

L = — x w (+10%) | | ! i
ki

| | i |

i f t i

| I | |

2. TRACK DOCK (IMPORT CARGO) | | I |

| | I ]

Data Required: i | | [

] i { !

b = peak day import cargo volume {ton) F 39 | 60 1140 |

1 ] | )

1 T i 1

f = peak hour factor | 0.4 1 0.35] 0.3 ]

| i3 1 i

T T ] 1

k2= cargo handling capacity per dock (ton/h) | 2 | 2 [ 2 |

[l I | I

T } T t

w = required width for one dock (M) | | [ |

¥1 (10 ton trailer) | 3.6 3.6 1 3.6 |

w2 (truck) i 2.4 2.41 2.4

} i f i

I i | |

Track dock width required: ] | | I

} i b i

| | |

| I ]

I ! [

] | 1

]




data & assumptions

Work station area required:

1 t
A=Dbzx W x{x1 x 1.2 + X2 x 0.5) x &0 x Us

( |
I |
: T | {
| 1995 | 2000 { 2010 |
} } I |
' : ' I I | |
3. WORK STATION AREA (EXPORT CARGO - BUILT UP AREA) | \ | 1
: ' I | | |
Data Required: . | i | i
3 1 1 i
1 1 I H
a = peak day export cargo volume (ton) [ 41 153 193 |
. - L 1 ] ]
) } 1 I 1 1
h = working hour {hour) | 12 | 12 {12 I
. L i [l [
T H 1 - 1
x1= pallet share I 0.181 0.2 1 0.3 |
4 [l L (]
- T 1 ] 1
x2= container share | 0.261 0.3 1 0.4 |
. 1 ] [ )3
1 1 1] )
t = handling time (min) | 30 | 25 | 20 i
[l 1 L 1
I 1 ] |
Us= unit space for work station } 90 | 90 | 90 |
] 1 |3 1
I 1 ¥ ]
| | | |
Work station area required: | i | {
3 [l L i
1] T ] 1
_ 1 t | | I i
A=ax-%x{x1x1.2+ X2x 0.5) x — x Us [ ! ! ]
~f f —1 {
} | | |
4. WORK STATION AREA{IMPORT CARGO - BREAK DOWN AREA)| | ! |
I } [ }
Data Required: [ | I |
] 1 [ )
i 1 1 1
b = peak day Import cargo volume (ton) i 39 | 60 1140 ]
] [ . i !
1 ] H 1
h = working hour (hour) |-12 P12 I 12

] ! [} |
] T I 1
X1= pallet share I 0.151 0.2 | 0.3 |
1 1 i ]
1 | H 1
x2= container share | 0.251 0.3 1 0.4 |
l I [ ]
] T ) 1
t = handling time (min) i 30 | 25 l 20 |
L [ H ]
T T ] )
Us= unit space for work station I 90 | 90 | 90 I
1 1 1 1

1 H 1

] t ]

] | ]

! i i

i | |

] [ |

} | }

1 1 L

S
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Handliing area required:

A=Dbxf xx3 x Us (+10%)

| |
| data & assumptions |
b T T {
{ 1995 | 2000 | 2010 |
} } i |
| ] I |
5. EXPORT BULK CARGO HANDLING AREA - | | |
' | | | |
Data Required: i | | I
, 1 1 1 ]
- A A 1 ] 1 !
a = peak day export cargo volume {ton) | 41 I 53 | 93 I
N 1 } [ 1
. 1 1 1 1
f = peak hour factor 1 0.4 0.351 0.3
1 1 } |
1 1 I 1
x3= bulk cargh share | 0.51 0.41 0.3 ]|
. } | ] ]
1] 1 T 1
Us= unit space for handling area {(M2/ton) ! 40 | 40 { 40
1 1 1 ]
1 1 H t
| | i |
Handling area required: | | I I
L 1 [ ]
1 ] 1 1
| ] I [
A=ax{f xx3xUs (+10%) I ! I I
! | { |
} f t q
| I | I
6. IMPORT BULK CARGO HANDLING AREA | | ! |
[ | ! |
Data Required: I | I [
1 1 [ 1
13 T T i
b = peak day import cargo volume (ton) | 39 | 60 1140 |
[l 1 | ]
1 ¥ L]
f = peak hour factor | 0.4 {1 0.35] 0.3 |
I [l ]
T | 1
x3= bulk cargh share i 0.5 1 0.4 0.3 |
1 L ]
T ] i
Us= unit space for handling area (Mz/ton) | 40 | 40 40
1 3 1
1 [l 1
I I I
| | !
f } |
I | I
| i |
I I |
1 1 1

Pl e —— e — b — e — e — ]
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data & assumptions |

}
1
2010 1

{
I
I 1 T
] 1985 | 20060 |
— } } —
_ : I | i |
7. CUSTOMS AREA (EXPORT + IMPORT) | I i |
- . | 1 ] i
Data Required: i | | i
] ] 1 ]
. H ¥ T 1
a = peak day export cargo volume {(ton) | 41 i 53 i 93
1 k] 1 -
. 1 1 T 1
b = peak day import cargo volume (ton) | 39 - | 60 (140 |
— ' t -~ -~ 2!
f = peak hour factor | 0.4 1§ 0.35! 0.3 1
e 1Y L1 1 |
1 1 T 3
k1= cargo handling capacity per dock {ton/h) | 6 | 6 | 6 i
3 1 ) } N |
T 1] ¥ 1
k2= cargo handling capacity per dock (ton/h) | 2 i 2 i 2 1
] 1 1 3
. 1 T T t
1 = depth of customs area per dock (M) | 9 | 9 | 9 i
} } } -
I | i |
customs area required: | ] | |
1 } ] |
¥ H H 1
A= (ﬁf + Eﬁ) x 1 {+10%) | I I I
1 1 1 I
f } t |
| i | I
8. STORAGE AREA FOR IMPORT CARGO | | | }
| ] ] |
Data Required: ] | ! i
i i —1 |
b = peak day import cargo volume (ton) | 39 | 60 1140 ]
1 1 1 1
1 1 ¥ 1
d = duration of storage (day) | T I i 5 I
3 ] ] ]
1 1 1 T
s = story of rack system | 2 i 2 | 2 i
1 1 1 1
T ¥ T H
Us= unit space {(N%/ton) { 6.51 6.5 1 6.5
1 [l 1 i
1 1 ¥ 1
I | i [
Storage area reguired: ! | i |
} } 1 i
1 i | I }
A=bxdx=x Us (10%) | | i ]
S
| ! i |
| | | I
i 1 ] b )

2~ 12



data & assumptions

1995 2000 2010
9. COLD STORAGE FOR PERISHBLE CARGO
Data Required:
a = peak day export cargo volume (ton) 41 53 93
b = peak day import cargo volume (ton) 39 60 140
x4= share of perishble cargo 0.051 0.1 0.1
Us= unit space {(M%/ton) 10

Cold storage area required:

A= (as=+ b) X x4 x Us (+10%)

10, AIRLINE AND AGENT OFFICE AREA

Data Required:

1
i
t
!
!
|
|
;
!
{
i
!
I
t
I
I
|
!
I
!
!
}
!
|
!
!

ac= annual cargo volume {ton)

I
}
{
!
!
I
!
!
!
10 | 10
}
I
|
;
I
|
|
f
I
|
I
!
f

21.365130.437162.812
(|

Us= Unit space (Mz/ton)

1
0.01 | 0.015] 0.02

Office area required:

A

ac x Us (+10%)

e o e e e — e e e — e —— e e e e e e e

!
; ;
I I
! I
I |
I !
J I
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(3) Other Terminal Facilities =



data & assumptions

1895 2000 2010

. FUEL 0OIL FACILITY.

Data Required ;

s = Fuel oil demand (kl/day) 311 409 611

n = Number of days to stock fuel oil 4 4 il

Assunptions :

n = 4 days
Table of Fuel Consumption (ki)
, ) Flying fime Type of Airplane
Destination (1) 7571707 & 767 | G0 | 74T
POA 1.2 8 9 | 13 16
ASU 2.2 14 16 24 29
ABP 0.4 3 3 5 5
SAO 2.2 14 16 24 29
N A 0.4 ;3 3 5 5
1 o 3.4 | 21 2 L 8 | 45
SRZ 4.0 | 2 28 44 | 52
SCL 2.6 | 16 19 29 34 i
|

Total Tank Volume Reguired ;

¥V=n.s

2-14




data & assumptions

1895 2000 2010
2. WATER SUPPLY
Data Required ; _
n = Peak-day passenger movement INT'L 3318 3816 H816
DOMES 158 164 181
TOTL | 3476 | 3980 | 5997
p = water consumption per passenger (l1/person) 110 110 116

fssumptions ;

p = 110 1/person

----------- p is estimated from yearly average consumption

per passenger in year of 1988.

""""""" Tank volume shall be capable of having two days

holding of the consumption

Tank volume ;

V=n.p 2.100% =0.22n¥°

2 -15




data & assumptions

1895 2000 2010
3. SEWAGE TREATMENT
Data Required
n = Peak-day passenger movement INT'L 3318 3816 o816
boMES | 158 161 | 181
torL | 3476 | 3980 | 5997
w = Sewage water per passenger, (l/person) {10 110 110

Aséumptions ;
w = 110 1/person
---------- W is same as water consumpiion per passenger.
----------- Total sewage water quantity is in proporiion

to passenger movement.

Total sewage water

n. w. 1078
g - ——— = 0,00458 n W/lr
24

2—16




data & assumptions

1995 2000 2010
4. GARBAGE TREATMENT
Data Required';
n = Peak-day passenger movement ni INT'L _ 3318 3816 5816 ]
nd | DOYES 158 164 181
na | TOTAL 3476 3980 9997
w: = Generated quantity per passenger. (kg/person)
) = International line (kg/person) 1.2 1.2 1.2
we = Domestic line (kg/person) 0.45 0.45 0.45
wy = Generated quantity from place other than
airport. (ton/day) 6.6 6.6 6.6

Assumptions ;
wo= 1.2 kg/day
we = 0.45  ke/day
--------- wr is estimated by reducing quantity generaied
in airport from current quantity in year 1988 ;
59185
9.0 - (1.2x -—56"“"X10‘3) = 6.6 ton/day

and, w. is costant even in future.

Total generated quantity

Wi, ni + Wz, nd
Wa = + 6.6 ton/day
1000

2 — 17




AT TACHMENT 3 (1)
RESULT OF DEMAND
AND
CAPACTTY ANALYSIS
ON

PASSENGER TERMINATL, BUILLDING
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ATTACHMENT <1
INILITIAL ILLOAD-CARRYING CAPAC 1TY
QF

EXISTING PAVEMENT



The comparison between initial allowable 1load of

existing

pavement and operation weight of aircraft in the Short-term and

Long term is shown in Table 4-1,

If the 1initial allowable load is less than future
weight, reinforcement of pavement should be made.

operation

If the initial allowable load is adequate and existing conditions

of pavement is not so poor, repair will be required.

The reinforcement of pavement shouid be made by the
manner.

a. Flexible pavement

Short term Long term
Design load Take-off Take-off

weight to weight to

RIO DE JANAIRO CARACAS
Pesign 1life 10 years 10 years

b. Rigid pavement

Short term Long term
Design locad Take-off Take-off

weight to weight to

CARACAS CARACAS
Design life 20 years 20 years

Tollowing



Table 4-1

a. RWY08/24, TWY-A, TWY-B, TWY-D, APRON

Comparison between initial allowable load and
alrcraft operation weight '

Initial

N ¢ . Operation weight of B-747(ton) | Existing
Fam;l?t Location = |allowable Short term Long term pavement
actiily ~ |1cad{ton) | (RIO DE JANAIRO)|  (CARACAS) conditions
2K448~2K6598). 340 ' - Good
RWY08/24 Others 181 - 245 Fair to poor
TWY-A - 159 - 168 Very poor
THY-B T7 340 Good
Others 168 - 213 Fair to poor
THY-D - 32 284 340 Very poor
S -1 340 ‘Fair
s-2 281 Fair
APRON 5-3 191 Poor
S-4, §-5 '32 - 42 Fair to
S-6 Very poor
b. RWY0L/19, TWY-C, RWYIO0.28, TWY-E
ﬂaﬁe of Initial | Operation weight of B-747(ton) Existing
L
Location allowable pavement
facilit F27 - MK500 5 - 340
y load{ton) conditions
0K170-0K400 68 Poor
R¥Y01/19 I N
/ Others 23 - 41 Fair to poor
TRY-C 0K360:0K725 45 é859 20 12 Veri poor
RWY10/28 oot
Others 23 Poor
TWY-E - 27T - 33 Poor




LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMENT

FACILITY: RWY06/24 ., LOCATION: 1K722 - 2K148
CBR OF SUBGRADE 3.5 %
coggiiigns AIRCRAFT(GEAR) TYPE| B-747-200B
' ANNUAL DEPARTURES 3,000
. CALCULATION OF EQUIVALENT THICKNESS
eTunL  EITUNL- BASE SUB-BASE
VAL Ayous  [TAcTUAL FQUIVALENT| ACTUAL ~ TEQUIVALENT
MATERTAL | THICKNESS | o oeace [Trcxness |V IVALERCY | ot ckness [Tt ciagss | PR0 LV ALENEY | oy exnrss
(cm) FACTOR FACTOR
{cm) {cm) {cm) {cm) {cm)
Ballast 37 37 1.0 47
Macadam 23 23 1.0 36.8
Asphalt | .o & 13 22.5 1.2 27
concrete -
TOTAL 13 27 73.8
TOTAL EQUIVALENT THICKNESS 113.8 on (45 in)
SUB-BASE| MATERIAL: Ballast ASSUNED CDR: 40 %
S ITER REQUIRED ASSUNED
oF SURFACING AND BASE 13 cm A0 om
NIMUN 3 £
THICKNESS MINTHUM BASE REQUIREMENT 37 om 27 on
SURFACING 13 om 3 om
ALLOWABLE LOAD 470,000 1b (213 1)




LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMENT

FACILITY: RWY06/24 -. . LOCATION: 2K148 - 2K298
DESIGN " CBR OF SUBGRADE 3.5%
CONDITIONS AIRCRAFT(GEAR)} TYPE| ‘B-747-2008B
. ANNUAL DEPARTURES 3,000 '
CALCULATION OF EQUIVALENT THICKNESS .
ACTUAL BITUMI- BASE e _ SUB-BASE
NOUS ACTUAL . EQUIVALENT| ACTUAL EQUIVALEXT
MATERTAL:| THICKNESS SURFACE | THICKNESS EQUIVALENCY THICKNESS | THICKNESS EQUIVALENCY THICKNESS
(cin) FACTOR FACTOR
{cm) (cm) {em) {cm) {em)
Granular 55 55 1.0 55
Bitumi- 10 10 1.6 16
nous base
Asphalt 33 13 20 1.2 24
concrete
TOTAL 98 13 24 T1
TOTAL EQUIVALENT THICKNESS 108 cm (43 in)
SUB-BASE MATERTAL: Granular ASSUMED CBR: 40 %
CILECK ITEN REQUIRED ASSUMED
oOF SURFACING AND BASE id cn 37 cm
MINRIMUM BASE REQUIREMENT 24 cm 24 cn
CKNESS
THICKNE SURFACING 13 cm 13 ch
ALLOWABLE LOAD 460,000 1b (209 t)




LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMENT

FACILITY: RWY08/24 LOCATION: 2K298 - 2K448
DESICN CBR OF SUBGRADE - 3.5 %
: TIONS AIRCRAFT(GEAR) TYPE! B-T747-200B
COND1 ANNUAL DEPARTURES 3,000
CALCULATION OF EQUIVALENT THICKNESS
ACTUEL BITUMI- BASE SUB-BASE
NOUS ACTUAL N EQUIVALENT| ACTUAL EQUIVALENT
MATHRIAL | THICKNESS SURFACE | THICKNESS EQUIVALENCY THICKNESS | THICKNESS EQUIVALENCY THICKNESS
(cm) FACTOR . FACTOR
{cm) {cm) {cm) {cm) {cm)
Granular 25 25 1.0 25
Cement 1 4y 12 1.2 14.4 20 1.7 34
concrete .
Asphalt 20 13 7 1.4 9.8
concrete
TOTAL LA B &) 24.2 59
TOTAL EQUIVALERT THICKNESS 96.2 cm (38 in)
SUB-BASE| MATERIAL: Granular ASSUMED CBR: 40 %
CHECK ITEM REQUIRED ASSUMED
OF SURFACING AND BASE 13 cm 37.2 cm
THICKNESS MINIMUM BASE REQUIREMENT 23 cm 24.2 cm
SURFACING 13 cm 13 cm
ALLOWARLE LOAD 400,000 1b (181 t)




 LOAD CARRYING CAPACITY OF FLEXIBLE . PAVEMENT

FACILITY: . RWY01/19, RWY10/28 LOCATION: OKL70 - OK400, OK380 ~ OK725
COR OF SUBGRADE 3.5 % :
DESIGN : .
CONDITIBNS AIRCRAFT(GEAR) TYPE| Dual wheel
ANNUAL DEPARTURES | 3,000 . -
CALCULATION OF EQUIVALENT THICKNESS -
ACTUAL BITUMI~ BASE o SUB-BASE
NoUS | ACTUAL FQUIVALENT| ACTUAL EQUIVALENT
MATERIAL | THICKNESS | o\ oracr [ Thrcunss | RV LYALENCY | oy ckgss | T ckngss | FRUIVALENCY | keSS
(cn) FACTOR FACTOR
{cm} {cm) (cm) {cm) {cm)
Sand 30 30 1.0 30
T
Cemen 20 20 1.7 34
concrete
1t
Aspha 30 10 20 1.2 24
concrete
TOTAL 80 10 24 64
TOTAL EQUIVALENT THICKNESS 98 cm (39 in)
SUB-DASE| MATERIAL: ASSUMED CBR:
o TTEH REQUIRED ASSUNED
o SURFACING AND BASE on on
. MINIMUM BASE REQUIREMENT Ol cm
TUICKNESS - SURFACING cn on
ALLOWABLE LOAD 160,000 1b (68 ©)




LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMENT -

FACTLITY: REY01/19 LOCATION: 1K508 - 1K748
* SUBGRADE . '
TeN CBR OF SUBGRA 3.6 %
CONDITIONS AIRCRAFT(GEAR) TYPE| Dual wheel
ANNUAL DEPARTURES | 8,000
CALCULATION OF EQUIVALENT THICKNESS
wcron |BLTURL BASE SUB-DASE
5
NOUS | ACTUAL — [FQUIVALENT| ACTUAL FQUIVALENT
MATERTAL | THICKNESS | oo\ pracr{ hrcungss | EVo L YALENCY | oy ckviss | Trrcruess | EQU LV ALERCY | o ckvess
(cm) FACTOR FACTOR
{cm} (cm) {cm) {cm) {cm)

Sand 30 30 1.0 30
Cement 20 10 1.2 12 10 1.7 17
concrete
Asphalt 20 10 10 1.4 14
concrete

TOTAL 70 10 26 47

TOTAL EQUIVALENT THICKNESS 83 cm (33 in)

SUB-BASE] MATERTAL: ASSUNED CBR:

onECK TTEN REQUIRED ASSUMED

oF SURFACING AND BASE cn on

MININUM BASE REQUIREMENT cn o
THICK)
TCKNESS SURFACIKNG chm Cht

ALLOWABLE LOAD

81,000 1b (41 t}




" LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMENT

FACILITY:

~ LOCATION: T -1

THY - A
GRADE .
DESIGN CBR OF SUBGRA ' 3.5 % .
' CONDITIONS AIRCRAFT{GEAR) “TYPE| B-747-2008
ANNUAL DEPARTURES 3,000 -
CALCULATION OF EQUIVALENT THICKNESS
ACTUAL BITUMI- BASE . SUB-BASE
NOUS ACTUAL . EQUIVALENT{ ACTUAL EQUIVALENT
MATERIAL [THICKNESS |, opacr [ mirckness | FVUTVALERCY | oy cunpss | Trrckiss | PRV VALENCY T o ckiess
{cm) FACTOR - FACTOR -
{cm) {cm) (cm) (cm) (em)
Sandy 38 38 1.0 38
gravel
Cement '
25 15 1.2 18 10 1.7 17
concrete .
Asphalt | ¢ 13 2 1.2 2.4
concrete
TOTAL 78 13 20.4 55
TOTAL EQUIVALENT THICKNESS 88.4 cm {35 in} .
SUB-BASE! MATERIAL: Sandy gravel ASSUMED CBR: 40 %
CHECK ITEM REQUIRED ASSUMED
OF SURFACING AND BASE 13 cm 33.4 cm
THICKNESS MINIMUM BASE REQUIREMENT - 21 cn 20.4 cm
SURFACING 13 cm 13 ch

ALLOWABLE LOAD

350,000 1b (159 1)




LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMENT

FACILITY: TWY - A . LOCATION: T - 2
' CBR OF SUBGRADE 3.5 %
CﬂggiiggNS . AIRCRAFT (GEAR) TYPE| B-747-200B
ANNUAL DEPARTURES 3,000
CALCULATION OF EQUIVALENT THICKNESS
ACTUAL BITUMI- BASE SUB-BASE
NOUS ACTUAL EQUIVALENT| ACTUAL EQUIVALENT
HATERIAL | THICKRESS SURFACE| THICKNESS EQUIVALENCY THICKNESS | THICKNESS EQUIVALERCY THICKNESS
(em) FACTOR FACTOR
{cm} (cm) {cm) (cm) {cm)
Sandy 38 38 1.0 38
gravel
Cement
S 25 15 1.2 18 10 1.7 17
concrete
Asphalt 20 13 7 1.2 8.4
concrete
TOTAL 83 13 26.4 55
TOTAL EQUIVALENT THICKNESS 94.4 cm (37 in)
SUB-BASE| MATERIAL: Sandy gravel ASSUMED CBR: 40 %
CHECK ITEM REQUIRED ASSUMED
OF SURFACING AND BASE 13 cn 39.4 cm
- MINIMUM BASE REQUIREMENT 22 cm 26.4 cm
THICKNESS SURFACING 13 cm 13 ci

ALLOWABLE LOAD

370,000 1b {169 t)




LOAD CARRYING CA?ACITY:OF FLEXIBLE PAVEMENT

LOCATION: F - 1 {(Widened part)

FACILITY: TWY - A I
DESTGN CBR OF SUBGRADE. 3.5 %
CONDITTONS AIRCRAFT(GEAR) -TYPE| B-747-2003
ANNUAL DEPARTURES 3,000 .
L CALCULATION OF EQUIVALENT THICKNESS _
ACTUAL | PLTOI- BASE - SUB-BASE
e NOUS ACTUAL |EQUIVALENT| ACTUAL EQUIVALENT
MATERIAL ‘THICKNESS | oy opace | rirzcxness | POt VALERCY | oy ocness | iincxaess | B ALENCY Y oy cxvmss
{cm) FACTOR - FACTOR
(cm) (em) {cm) {cm) {cm)
Tosca 52 52 1.0 52
Sandy 15 15 1.0 15
gravel
Asphalt 12 1™ g0 2 i.2 2.4
concrete
TOTAL 98 10 2.4 67
TOTAL EQUIVALENT THICKNESS 79.4 cm (31 1n)
SUB-BASE] MATERIAL: ASSUMED CBR:
CIIECK ITENM REQUIRED ASSUMED
oF SURFACING AND BASE 10 cm 12.4 cm
EHLCKNESS |2 MINTMUM BASE REQUIREHENT 18 cm 2.4 cu
' SURFACING 10 cn 10 cm
ALLOWABLE LOAD -

#1 Non-critical area.
£2 Thickness of base 1is less than reguired.
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LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMENT

FACILITY: TWY - B o . LOCATION: TS5
OoF S D .
DESIGN CBR OF SUBGRADE 3.5 % .
CONDITIONS AIRCRATT (GEAR) TYPE| B-747-2008
! ANNUAL DEPARTURES | 3,000
. CALCULATION OF EQUIVALENT THICKNESS
ACTUAL BITUMI-| . BASE SUB-BASE
NQus ACTUAL EQUIVALENT| ACTUAL EQUIVALENT
MATERTAL | THICKNESS SURFACE | THICKNESS EQUIVALENCY THICKNESS |THICKNESS EQUIVALERCY THICKNESS
{cm) FACTOR FACTOR
{cm) {cm) (cm) {em) {cm)
Sand 30 30 1.0 30
C
enent 20 3 17 1.2 20.4
concrete
Asphalt 10 10
concrete
TOTAL 60 13 20.4 30
TOTAL EQUIVALENT THICKNESS 63.4 cm {25 in)
SUB-BASE MATERIAL: ASSUMED CBR:
CHECK ITEM REQUIRED ASSUMED
OF SURFACING. AND BASE cm cm
MINIMUM BASE REQUIREMENT ch cm
THICKNESS SURFACING cH em
ALLOWABLE LOAD -

This structure is not applicable to design curve of B-747.
{Thickness is too thin.)
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LOAD CARRYING CAPACITY OF FLEXIBLE PAVENE&T

LOCATION: T5 (Widened part)

FACILITY: TWY - B :
CBR OF ‘SUBGRADE 3.5°%
DESIGN ——
CONDITIONS AIRCRAFT(GEAR) TYPE| B-747-200B
’ ANNUAL DEPARTURES 3,000 _ _ :
CALCULATION OF EQUIVALENT THICKHESS
ACTUAL BITUMI- BASE : _ SUB-BASE

) NOUS | ACTUAL EQUIVALENT| ACTUAL ' EQUIVALENT

MATERIAL | THICKNESS| o\ ppacE | THICKNESS EQUIVALERCY |y 1 chigss THICKNESS FQUIVALENCY THICKNESS
{cm) : FACTOR FACTOR
{cm) {cm) {cm) (cm) - {cm}

_Tosca 50 50 1.0 50
Gravel 20 20 1.0 20
Asphalt 20 13 7 1.2 8.4
conecrete

TOTAL 13 8.4 70

TOTAL EQUIVALENT THICKNESS 91.4 cm (36 in)

SUB-BASE| MATERIAL: Tosca ' ASSUMED CBR: 40 %

CHECK ITEM REQUIRED ASSUMED

OF SURFACING AND BASE 13 cm 21.4 cm
TILCKNESS * MIN{MUM BASE REQUIREMENT 21 cm 8.4 cm

SURFACING 13 cm 13 cnm
ALLOWABLE LOAD -—-

#Thickness of base Is less than required.

412



LOAD CARRYING CAPACLITY OF FLEXIBLE PAVEMENT

FACILITY: TWY - B LOCATION: T6 - 1
DESIGN CBR OF SUBGRADE 3.5 %
CONDITIONS AIRCRAFT(GEAR) TYPE| B-747-200B
! ANNUAL DEPARTURES 3,000
CALCULATION OF EQUIVALENT THICKNESS
ACTUAL | PLTUME- BASE SUB-BASE
‘ - 1NOUS. ACTUAL EQUIVALENT| ACTUAL |- EQUIVALENT
MATERIAL | THICKNESS | o\ \oen ot | rnicromss | EQUTVALERCY 1 o roxngss | mrickagss | PO VALEREY ) ) ckness
(cm) FACTOR FACTOR
(cm) {cm) {cm) {cm) (cm)
Sand 30 30 1.0 30
Cement
enen 25 25 1.7 42.5
concrete
Asphalt 33 13 20 1.4 28
concrete
TOTAL 88 13 28 72.5
TOTAL EQUIVALENT THICKNESS 113.5 cm (45 in)
SUB-BASE| MATERIAL: Sand ASSUMED CBR: 20 %
CHECK ITEM REQUIRED ASSUMED
oF SURFACING AND BASE 26 cm 41 cn
MINIMUM BASE REQUIREMENT 26 cm 28 cm
THICKNESS SURFACING i3 cm 13 Cil
ALLOWABLE LOAD 470,000 1b (213 t)
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LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMENT

FACILITY: TWY - B

R LOCATION: 16 - 2
CBR OF SUBGRADE | 3.5 %
coggiiigus ATRCRAFT(GEAR) TYPE| B-747-2008
! ANNUAL DEPARTURES | 8,000 -
CALCULATION OF EQUIVALENT THICKNESS .
S I BASE SUB-BASE .
'+ |Nous | ACTUAL FQUIVALENT| ACTUAL FQUIVALENT
MATERIAL | THICKRESS | oo por on lenronmss | EQUIVALENCY o o cunpss ItnTckiRss | EQUEVALERCY | okESS
(em) FACTOR _ FACTOR
{cm) (cm) {cm) {cm) {cm)
Ballast 50 50 1.0 50
Macadain 20 10 1.0 10 10 1.6 16
Asphalt 24 13 11 1.4 15.4
concrete
TOTAL 94 13 95.4 66
TOTAL CQUIVALENT THICKNESS 104.4 ca (41 1n)
SUB-BASE| NATERIAL: Ballast ASSUNED CBR:
ek ITEN REQUIRED ASSUNED
or SURFACING AND BASE 13 on 38.4 cn
HWININUM BASE REQUIRENMENT 24 on 554 on
THICKNESS SURFACING 13 on 13 cm
ALLOWABLE LOAD 420,000 1b (191 ©)
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LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMENT

FACILITY: TWY - B . LOCATION: T8
CBR OF SUBGRADE 3.5 %
DESIGN :
CONDITTONS AIRCRAFT(GEAR)} TYPE| B-747-200B
’ ’ ANNUAL DEPARTURES 3,000
CALCULATION OF EQUIVALENT THICKNESS
ACTUAL BITUMI- BASE SUB-BASE
NOus ACTUAL EQUIVALENT] ACTUAL EQUIVALENT
WATERIAL THICKHESS SURFACE | THICKNESS EQULVALENCY THICKNESS | THICKNESS EQUIVALERCY THICKNESS
(cm) FACTOR FACTOR
{cm} (cm) (em) {em) {cm)
Sand 30 30 1.0 37
Cement 25 10 1.2 12 15 1.7 25.5
concrete
Aggregate 8 8 1.0 8
Nacadém 6 6 1.0 6
Asphalt 12 12
concrete
TOTAL 81 12 26 55.5
TOTAL EQUIVALENT THICKNESS 93.5 cm {37 in)
SUB-BASE MATERIAL: Sand ASSUMED CBR: 20 %
CHECK ITEM REQUIRED ASSUMED
OF SURFACING AND BASE 20 cm 38 cm
HTCKNESS MINIMUM BASE REQUIREMENT 22 cm 26 cn
! SURFACING 13 cn 12 em

ALLOWABLE LOAD

370,000 1b {168 t)
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LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMENT

FACILITY: THY - C — LOCATION: T4 - 1
rston CBR OF SUBGRADE 3.5 %
CONDITIONS ALRCRAFT (GEAR) TYPE| Dual wheel
ON ANNUAL, DEPARTURES 3.000 -
CALCULATION OF EQUIVALENT THICKNESS
PP T I BASE T SUB-BASE
, _ NOUS ACTUAL ~ TEQUIVALENT| ACTUAL FQUIVALENT
MATERIAL | THICKNESS | oo oo or | Tzcingss |FRULVALENCY | o okiiss Tz crness |FRULVALENCY |y keSS
(cm) FACTOR FACTOR
(cm) (cm) {cm) (cm) {cm)
Sandy 55 55 1.0 55
gravel
Well-
graded 25 25 1.0 25
aggregate
Asphalt 15 10 5 1.2 6
concrete
TOTAL 95 10 31 55
TOTAL EQUIVALENT THICKNESS 96 cm (38 in)
SUB-BASE| MATFRIAL: Sandy gravel ASSUMED CBR: 40 %
. TTEN REQUIRED ASSUNED
o SURFACING AND BASE 10 on a1 cm
MININUM BASE REQUIREMENT 23 cn 31 cn
THICKNESS SURFACING 10 cm 10 cm

ALLOWABLE LOAD

130,000 1b (59 t)
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LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMENT

FACILITY: TWY - C LOCATION: T4 - 2
DESIGN CBR OF SUBGRADE 3.5 %
CONDITIONS ATRCRAFT(GEAR) TYPE| Dual wheel
’ ANNUAL DEPARTURES 3,000
CALCULATION OF EQUIVALENT THICKNESS
ACTUAL BITUMI - BASE SUB-BASE
NOUS ACTUAL . EQUIVALENT| ACTUAL EQUIVALENT
: ¥
MATERIAL | TUICKNESS | o\ \oes o [ rrrcxngss [ ERUTVALERCY |y cvgss | Trrcrness | ERULVALENCY o cieniss
{cm) FACTOR FACTOR .
{cw) {cm) - {cm) {cm} {em)
Sand -
andy 55 55 1.0 55
gravel :
Fell-
graded 25 25 1.0 25
aggregate
Asphalt 10 10
concrete
TOTAL 90 10 25 55
TOTAL EQUIVALENT THICKNESS 490 cm {35 in)
SUB-BASE| MATERIAL: Sandy gravel ASSUMED CBR: 40 %
CHECK ITEM REQUIRED ASSUMED
oF SURFACING AND BASE 10 co 10 c¢n
- MINIMUM BASE REQUIREMENT 21 cm 25 cm
THICKRESS SURFACING 10 cu 10 cm
ALLOWABLE LOAD 100,000 1b (45 t)

4117



LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMENT

LOCATION:

FACILITY: TWY -
DESTON CBR OF SUBGRADE 3.5 %
CONDITIONS AIRCRAFT (GEAR) TYPE| Dual wheel
' ANNUAL DEPARTURFS 3,000
CALCULATION OF EQUIVALENT THICKNESS
CTUAL | PYTUMI- BASE _ SUB-BASE
* 1Nous ACTUAL FQUIVALENT| ACTUAL o EQUIVALENT
WATERTAL [ THICKNESS [ oy o s o lnprccingss | POV LVALENCY s ckness {ThIcKness | ERUTVALERCY) vy okiess
{(cm) FACTOR FACTOR
(cm) {cm) {cm) (cm) {cm)
‘Sand 30 30 1.0 30
Cement 20 15 1.2 18 5 1.7 8.5
concrete
Asphalt 15 10 5 1.2 6
concrete
TOTAL 65 10 24 38.5
TOTAL EQUIVALENT THICKNESS 72.5 cm (29 in)
SUB-BASE] MATERIAL: Sand ASSUMED CBR: 20 %
CIECK ITEM REQUIRED ASSUMED
oF SURFACING AND BASE 16 cnm 34 cnm
MINIMUM BASE REQUIREMENT 17 om 24 cm
%) Y ‘
THICKRESS SURFACING 10 cm 10 cnm

ALLOWABLE LOAD

70,000 1b (32 t)
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-LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMERT

FACILITY: TWY - E | S

TLOCATION:
CBR OF SUBGRADE 3.5 %
DESIGN .
CONDITIONS AIRCRAFT{GEAR)} TYPE| Dual wheel
ANNUAL DEPARTURES | 8,000
" CALCULATION OF EQULVALENT THICKNESS .
oronL | BRTURL- - BASE SUD-BASE
b vous ACTUAL FQUIVALENT| ACTUAL - FQUIVALENT
MATERIAL | THICKNESS | o110 pack | Tnrcxigss | PO L VAEENCY) oy cenmss | i cavmss |9V TV ARENCY |y exonmss
(em) FACTOR FACTOR
{cm) (cm) (cm) {cn) {cm)
Sand 30 30 1.0 30
Cement 22 12 1.2 14.4 10 1.7 17
concrete
Asphalt 14 10 4 1.2 4.8
conecrete
TOTAL 66 10 19.2 47
TOTAL EQUIVALENT THICKNESS 76.2 cn (30 1in)
SUB-BASE| MATERIAL: Sand AGSUMED CBR: 20 %
J— TTEN REQUIRED ASSUNED
o SURFACING AND BASE 17 cm 39.2 cn
MININUM BASE REQUIREMENT 18 cn 19.2 cn
THICKNESS SURFACING 10 cm 10 co
ALLOWABLE LOAD 73,000 1b (33 t)
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LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMENT

FACILITY: APRON

. - LOCATION: 8 - 4
CBR OF SUBGRADE 3.5 %
coﬁgﬁigus ATRCRAFT(GEAR) TYPE| Dual wheel
-ANNUAL DEPARTURES - 3,000
CALCULATION OF EQUIVALENT THICKNESS
ACTUAL BITUMI- BASE SUB-BASE
, —_|NOUS ~ACTUAY - EQUIVALENT{ ACTUAL - ' EQUIVALENT
HATERTAL | THICKNESS SURFACE| THICKNESS EQUIVALENCY THICKNESS | THICKNESS EQUIVALENCY THICKNESS
: {cm) FACTOR FACTOR
(cm) (cm) {cm) - (cm) {cm)
Sand 30 30 1.0 30
Cement 20 10 1.2 12 10 1.7 17
concrete .
Aggregate 8 8 1.0 8.0
0.5
Macadam [ 6 x 3
Asphalt
6 G
concrete
TOTAL 10 9 20 47
TOTAL EQUIVALENT THICKNESS 76 cm (30 in}
SUB-BASE| MATERIAL: Sand ASSUMED CBR: 20 %
CHECK ITEM REQUIRED ASSUMED
OF SURFACING AND BASE 17 cm 29 cm
¥ 2
THICKNESS MINIMUM BASE REQUIREMENT 18 cm 20 cm
SURFACING 10 cm 9 on
ALLOWABLE LOAD 73,000 1b (33 t)
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LOAD CARRYING CAPACITY OF FLEXIBLE PAVEMENT

FACILITY: APRON : - LOCATION: S -5
CBR OF SUBGRADE 3.5 %
PESIGHN —— .
CONDITIONS AIRCRAFT(GEAR) TYPE| Dual wheel
. ANNUAL DEPARTURES 3,000
CALCULATION OF EQUIVALENT THICKNESS
ACTUAL BITUMI-| BASE SUB-BASE
ROUS ACTUAL EQUIVALENRT| ACTUAL EQUIVALENT
MATERIAL THICKNESS SURFACE | THICKNESS EQUIVALENCY THICKNESS | THICKNESS FQUIVALERCY THICKNESS
{cm) FACTOR FACTOR
{cm) (cm) {cm) {cm) (cm)
Aggregate 46 _ 46 1.0 46
Macadan a3 |°F gz 18 1.0 18
Asphalt 7.5 7.5
concrete
TOTAL T6.5 10 18 46
TOTAL EQUIVALENT THICKNESS 74 em (29 in)
SUB-BASE{ MATERIAL: Aggregate ASSUMED CBR: 40 %
CHECK ITEM REQUIRED ASSUMED
oF - SURFACING AND BASE 10 cm 28 cm
MINIMUM BASE REQUIREMENT 17 cn i8 cm
THICKNESS SURFACING 10 cm 10 cm

ALLOWABLE LOAD

70,000 1b (32 t)
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LOAD CARRYING CAPACITY GF FLEXIBLE PAVEMENT

FACILITY: APRON _ LOCATION: § - 6
’ CBR )] 3.5 %
DESIGN BR- OF SUBGRADE
CONDITTONS ATRCRAFT (GEAR) TYPE] Dual wheel.
ANNUAL DEPARTURES 3,000 ' :
CALCULATION OF EQUIVALENT THICKNESS .
ACTUAL BITUMI- : BASE : SUB-BASE -
NOUS ACTUAL . : EQUIVALENT ACTUAL EQUIVALENT
MATERIAL THICKNESS SURFACE [ THICKNESS EQUIVALENCY THICKNESS |THICKNESS EQUIVALENCY THICKNESS
{cm) FACTOR FACTOR
{cm) (cm) {cm) (cm) : (cm)
Sand 30 30 1.0 30
Cement 20 5 1.2 8 15 1.7 25.5
concrete
Asphalt 20 10 10 1.4 14
concrete
TOTAL T0 10 20 £5.5
TOTAL EQUIVALENT THICKNESS 85.5 cm (34 in} o
SUB-BASE MATERIAL: Sand ASSUMED CBR: 20 % :
CHECK ITEM REQUIRED ASSUMED
OF SURFACING AND BASE 22 cm 30 cm
MINIMUM BASE REQUIREMENT 20 cm 20 cim
THICKNESS SURFACING 10 cm 10 cm

ALLOWABLE LOAD

93,000 1b {42 t)
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LOAD CARRYING CAPACITY OF RIGID PAVEMENT

FACILITY AND LOCATION RWYO6/24

2K2898 -~ 2K448

SUBGRADE K-VALUE

63 pci

DESTIGN FLEXURAL STRENGTH 670 psl (Existing)
CONDITIONS AIRCRAFT(GEAR) TYPE B-74T7-200B
ANNUAL DEPARTURES 3,000
MATERIAL Graular
SUB-BASE 1 THICKNESS 25 cm
EFFECTIVE K 108 peci
MATERIAL
SUB-BASE 2 THICKNESS
EFFECTIVE K
EXISTING SLAB.THICKNESS 32 cm

ALLOWABLE LOAD

540,000 1b (245 t)

t = 2.5 (Fh-Cbhe)

Bituminous overlay
on rigid pavement

F=10 Asphalt t
Cb = 0.75 ;g a (,Crogc';e)e
he = 12.6 in cm 7.0 °1

Cement concrete
t= 7.91n 32 (12.6 1in)

h = 12.6 in cm -0 11

Graular 25 cm

(Optional design curve is neot used.)
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LOAD CARRYING CAPACITY OF RIGID PAVEMENT

FACILITY AND LOCATION RWY06/24~2K448~2K698,TWY—B T7,APRON S-1

SUBGRADE K-VALUE 63.§ci
DESIGN FLEXURAL STRENGTH 870 psi (Existing)
CONDITIONS AIRCRAFT (GEAR) TYPE B-747-200B
ANNUAL DEPARTURES 3,000
MATERIAL Tosca
SUB~BASE 1 THICKNESS 30 cm.
EFFECTIVE K 123 pei
MATERIAL Cement treated base
SUB-BASE 2 THICKNESS 30 cm
EFFECTIVE K .335 peci
EXISTING SLAB THICKNESS 35 cm
ALLOWABLE LOAD 750,000 1b (340 ton)
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LOAD CARRYING CAPACITY OF RIGID PAVEMENT

FACILITY AND LOCATION RWYO1/19, RWY10/28
SUBGRADE K-VALUE 63 pcil
DESiGN FLEXURAL STRENGTH 670 psi {Existing)
CONDITIONS AIRCRAFT(GEAR) TYPE Dual wheel
ANNUAL DEPARTURES 3,000
MATERIAL Sand
SUB-BASE 1 -} THICKNESS 30 ¢m
EFFECTIVE K 123 peil
- MATERIAL
SUB-BASE 2 THICKNESS
EFFECTIVE K
EXISTING SLAB THICKNESS : 20 cm
ALLOWABLE LOAD 50,000 1b (23 ton)
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I.OAD CARRYINC CAPACITY OF RIGID PAVEMENT

FACILITY AND LOCATION | APRON S - 2
SUBGRADE K-~VALUE 63 pci
DESTGN FLEXURAL STRENGTH 670 psi (Existing)
CONDITIONS AIRCRAFT (GEAR) TYPE B-747-2003
ANNUAL DEPARTURES 3,000
MATERTAL Tosca
SUB-BASE 1 THICKNESS 35 cm
EFFECTIVE K 187 pei
MATERIAL
SUB-BASE 2 THICKNESS
EFFECTIVE K
EXISTING SLAB THICKNESS 35 cm
ALLOWABLE LOAD 620,000 1b (281 ton)
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LOAD CARRYING CAPACITY OF RIGID PAVEMENT

FACILITY AND LOCATION APRON s - 3
SUBGRADE K-VALUE | 63 pci
DESIGN FLEXURAL STRENGTH 670 psi (Existing)
CONDITIONS AIRCRAFT (GEAR) TYPE B-747-200B
ANNUAL DEPARTURES 3,000
MATERIAL , Sand
SUB-BASE 1 THICKNESS 30 ¢m
EFFECTIVE K 123 pci
MATERIAL
SUB-BASE 2 THICKNESS
EFFECTIVE K
EXISTING SLAB THICKNESS 26 cm
ALLOWABLE LOAD 420,000 1b (121 ton)
1.4
he = /hl'4 - Cr'hel'4
Cr = 0.35 Cr = 0.75 Cr = 1.0
he = 20 cm he = 20 cm he = 20 cm
he = 15.5 he = 16.5 he = 15.56
15.51'4 = h1'4 - 0.35 x 201'4
hl'4 = 70 ‘ h = 28 cm h = 29 cm
h = 21 cm '

4 27



LOAD CARRYING CAPACITY OF RIGID PAVEMENT

FACILITY AND L

OCATION T™WY - E

T3 - 2

SUBGRADE K-VALUE

63 pel

DESIGN FLEXURAL STRENGTH 670 psi (Existing)
CONDITIONS AIRCRAFT(GEAR) TYPE Dual wheel
ANNUAL DEPARTURES 3,000
MATERIAL Sand
SUB-BASE 1 THICKNESS 30 cm
EFFECTIVE K 123 pci
MATERTAL
SUB-BASE 2 THICKNISS
EFFECTIVE K
EXISTING SLAB THICKNESS 22 cm

ALLOWABLE LOAD

59,000 1b (27 t)

4 28



ATTACHMENT 5

REQUIRED THICKNESS OF PAVEMENT



002°T « %02°1 _ T810L

(oT1semo()

P01 0LB°TT L9y §99°T 01 G99°T g COSMW-~-L2-4
) (0939y ejuend)

00T°T 0L8°1T CLE'TT QOT'T o1 00T‘T “d 002-LeLd

000°y « 9Z8°¢E : . 1210l
(%0L) (0aI9y B3USNd)

Zg9 09T°91 OLB'TT 96L'T 9°0 g9g ‘e °a 00g-LeLd

¥81°‘¢ . Te103qgng

—

|
[ ¥au]
(T.2uI I5Y30)

60t 08T°9T OL8'TT GEL g°0 86T a 0Z-LELE
8¢l 09T ‘ST LZT 8T 9zZT1 970 0T¢ a 00Z2-L3LdH
LIg 09T 8T .Omo.wﬂ 629 0°1 629 La Q0Z-L9LE
A WAA 09191 08¥ ‘9T 012 0°T 012 L 0de-L0Ld
6ER 081°9T 09191 6E8 0°T 688 “La 0E-0T-00
6v0°T 09T°9T 08T°9T 6%0'T 0" 1 6¥0'1 “Ladtg H00Z-L¥PLY
3jeaoare (8Y) (8%)

sormaanaly  Yu3gesy  ageaoare  SOTMIZRARE o30my  SPIIIRESR edas 1JRI0ITY

TBPRULR o prOT #0_DPEOT JuaTEATNDT UOTSI34UCT 1SB29304 %20
1usTBAINDY TooUM eaun

(000Z JdB2%) seanzarvds@ TenNUUY JO UOTIBINDTERD a1qel



can

3 4 - 9 6 T .8 @ 10 3 20 235 10 40 50 60 0
H1 ;aﬂﬂWﬂfitHiiHlHﬂlHHHHﬂﬂﬂmﬁilﬁ!ﬂ‘ ] ]
3ENOTE: CURVES BASED ON M-YEAR  FHi i R
3 EBE PAVEMENT LIFE H :
11 H 44 CONTACT AREA =245 sq in (1580.64 sq cm) HHIH 2
5 DUAL SPACING = 44 in (§11.76 cm) HHH )
: ] TANDEM SPACING| = 58 in (147.32 ¢} /
111 FH T THICKNESS & BITUMINOUS ;/
: : o SUBEACES AT
5 In {13 ¢in) CRITICAL AREAS .
( 5 £ 4in (10 ofn) NON-CRITIGAL AREAS: :
Fadt: S HHEH i Hi ]
s H : o B : Esssiil HHIHH {
1 i1 - . 14 ] 13 11134
HHIN i THAH 14 i [
P E HH 1 HHTH
FI H 11 [
HHH 3 E E Fet 1 H
mw HE + s ) H
E H i! b
n e i
] haprshiel i 1!
H H it
- 1 [T . 1
. A\\: NIRITN a HH
ER 4xN{at 3 H
fnCHHHH 2 it
HETHIHIEN  aa? i
i M TR TR TR RIS, I
AR gk7 HE TR R
LA T 8 N N MITHHH
EREXRERS N 1 5 ] 2 7Z2EEEE \\ L '\! ‘“‘ Ny ,Eh !
FHRFTHIHAE ¥ Q:’F TR NN H H
H 1 A i \)Q' . +H 1 M - it
HH A = 5 IX8E 1 i SEE it
H i vt 00 TR H i
113139 EyIpRNN (] 333 ap g 0 04 % M H
[ Qg s ¢ = IR 13 "
Eudnthp n 111l 1 i HHI H G
J3HAHAH { v Y H ik nili
A . S ] i ek ]
- ‘ 4 }‘ ] by :7 ] 1 i
:.:A gl ' g 17 s HitH :-i
B B +13H H HH H
1 ] ¥ | -1 ,.aﬂ ] H == H
H sy THIHEN sE=b H
» T s
114 TH1H31 t
He & ] 1
Enls 55 ! 1 1 ' gholiie
WW i1l HHH 1AF ] H
) 1§ 1114 ~“dlljul:élollll'
3 4 5 ) 7 8 9 10 15 20 30 40 5% in 70
THICKHESS
8 10 13 15 18 20 23 25 18 51 76 162 127 ©m
] ] 3 ] 1 | i 1 1 1 ] 1 W |

Figure 4-39, Flexible pavement design curves for eritical areas,
BI47-100, SR, 200 L, C, T



CBR

4 s 6 7.8 9 10 15 . 20 :
Reseesealint =R PR HHIEREEES
: i H dadiails 'NOTE; . CURVES HASED ON 20-YEAR H
3 - HHH R © PAVEMENF LIFE - - . 1
T 1 S HEH T HE it
HEE i J33HT T334 THICKNHSS - BITUMINOUS
1 HHHH : sbRFAces
HHE : 4in (10 c/m) GRITICAL AREAS
[ 11 Jin (B cm) NON-CRITICA_L AREAS
a5 . - Tt 11
E 1] E; Ix E
i1
& i i
= A
| PO T
X A
S5k SEERIRTIE
: ! !
" L ii
} Ay .l"f EH] |
& S HT
’ ] ‘:ﬂ‘:
4 Pysel
. b'f"
] } f 3 i
__h M ] I 4 TETEN b
TN ] b I [
11 A8 I i i
E | i gt N H Hit
i e IR
A =1 11 HiH HNJ i $ H
shgEBRE R IRGHLR
iEHEEEEEN: Tt T
3 H o o X H W
-1 1IN 144 i -__N H - i
Bl EREEEEE It e et
A N TR N e e
; JI-S A il :.” EJ[‘-_
HESE T N
i ‘LL H -«:RHq:uH*i‘{
= vt i BOED i
% it i L
1 ‘_ il 1 T A H] HAJ‘-
; i {] NS EH
Be T T 1 3 HnEh N R R
A i 4 1 ik
rfﬁaj 1 | it 55,000 i ek +4~
] f Hit RN W R HinIRER THH
| I e S
r R 1 SAREE : vilishrteryt ; k13
3 4 S 6 7 8 9 1o 15 20 30 40 50
THICKNESS
8 19 13 15 18 20 23 25 38 51 % 102 127
[} 1 I i E i 1 | | G 1 I i 13

Figure 4-37. Flexible pavement desipn curves for cricvienl areas,
dual wheel pear



(w9)

2 e ~ 3 2 s 2 2 m g 8 g b 2 S 2
AN SN ST RTS AN
N Y h Y N\ N
AN AN N N N
AN N Y A
SONC R ON NN N\ N,
N NENELAY NN A\ 3
N N MNENENAYN RN A
AW RN AN W N VA NANER VR REA
N MANVNAVANA N N hN
AR \ \ N N
ANEANENANAVIAN N
N NCOY N N NN N
«@qla/l..%.,s/nr w/sm/,-m/ w// m_/
S W W AT A EAY
.,% NEA
nwww : ///// //// ///// 1;//,1/1/. /1 //
AN N /.//// N
3 /;..//./;//./ ////// - - // i e
™ .
,,//z//// // //
N NN
NN NN \ \
o < < < = o o [«] oy [ w [=] v <
m 4] [- -] ] <0 wI b T " " o o - bt

"NI'SSINNOIHL LN3INIAVE TVLIOL

25

20

15
MINIEMUM BASE COURSE THIGKNESS, IN.

10

Minimum base course thickness requirements

Figure 4-45.
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ATTACHMENT &
ALTERNATIVES FOR CORRECTION OF

ILLONGITTUDINAL SLOPHE OF RWYOES /24



Alternative

lten Alternative-~1 Alternative-2 Alternative-3
Amount of g:égr{lsyc’f 32,150 m® & 56,890 w° 28,370 n®
Construction Aren of 5
Work Nil Nl 28,390 m
Replacenent
Nil Nil Runway will be
All construction work As same as operated with the
will be done at Alternative-1 length of 2,050 m,
Limitation of Runway |night. (out of 650 m shorter than
Operation operation hours) existing.

Overlay and a part of
replacement will be
done at night.

Maximum thickness of

28 cm(6 layers) 128 cm{26 layers) - 56 cm{11l layers)
overlay
Maximum slope 1s Maxlmum slope is As same as
¢.95% at the end corrected to 0.8%. Alternative-2
't h
gzl lon of the Runway It satisfles the
Planning Longitudinal ) recomwendation of
Profile As same condition as |ICAO.

existing one.

It does not satisfy
the recommendation of

ICAO.
Construction Cost N 1.8 16
(Relative Evaluation) ' '

Remarks The distance of It is afraid that
points at which the the drainage of
longitudinal slope surface water will
change also does not be difficult because
satisfy the recom- the elevation of the
mendation of ICAQ. end of Runway 24 is

60 cm lowered.
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ATTACHMENT

WIND COVERAGHE
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ATTACHMENT 8

COMPARTISON BETWEEN AL TERNATIVES



Comparison between alternatives for
secondary runway development

R¥WY01/19 RWY10/28
Items and and
™Y - C THY - B
¥ . 97.6
Cross wind whole yeax 98.2
1. Wind 20 kt ot th 97.0 95.7
. Win worst mon (May) (Sep)
Evaluation Good Good
coverage
% h . 90.0 85.5
* Cross wind whole year
13 kt st th 86.3 80.6
worst mon (Jun) (Sep)
Evaluation Fair Poor
2. Obstacles to be removed Trees Trees
Evaluafion Good Good
3. Precision approach runway
Constructioniy (with ILS equipment) 12,000 11.000
cost Non-precision approach
8,000 8,000
{US$1,000) runway
4., Connection with terminal area Falr Good
Good
5. Expandability of ferminal area Good 00
bevond 2010 New terminal area
Y can be provided at
north of air base
6. Alrcraft noise to Mentevideo Moderate Significant

city center

Remarks:

1.

to accommodate B737 operations.

in the construction cost.

Cost of ILS eduipment is also included in case of precision

approach runway.

Costs of earth works, pavement works and lighting are included

Runway length should be extended to 2,050 m and pavement reinforced
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Attachment <

OBSTACLE LIMITATION HEIGHT
AT WESTERN APRON



Attachment § Obstacle Limitation

Height at Westen Apron

In the long-term layout plan, some of the aircraft stands
may cause a little problem for obstacle clearance surface.
The transitional surface of wa 01/19 runs close to the
tail of some aircraft.

This attachment explains the relationship between the
nearest B-747 stand and the transitional surface.

The following figures show this conditiaon.

In Section A, the tail of B-747 is below the transitional
surface, and this cause no problem.

At this stage, it is considered that this master plan will
cause no significant problem with obstacle clearance.

In the preliminaly design, exact dimensions will be fixed

according to.this master plan.
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1.0 INTRODUCTION

Use of hot dense graded bituminous concrete for overlaying and
repairing runways and taxiways during off-peak (in most cases
nighttime) periods while reopening to operatiomns (the next morning)
has for many years been used for airports throughout the United
States. As we conclude cthe first decade of deregulated environment
with air traffic increasing and greater emphasis on capacity, more
ajirports are considering the procedures of off-peak construction for
Tunways and taxiways without loss of revenues, i{inconvenience to
passengers or delays to the air traffie system.

In 1984, the Federal Aviation Administration (FAA) stated that the
delays, as a result of runway construction, are of the order of $135
million, half of which are in direct operating airplane costs. Late
in 1985, the Industry Working Group (IWG) composed of representatives
from the airline, airport and aircraft industries, designated a task
force ta provide a working paper to assist airports that are
unfamiliar with procedures and practices in developing an off peak
construction project. It is the objective of this paper will be able
to provide the Airport Manager, Project Manager, Designer and
Contractors with insight regarding methods and procedures to be used
while employing a contractor for reconstruction of critical areas of
the airport chat must be available during the peak operating periods
each day.

Each airport is unique and will have its own special set of probleams.
This paper is not a panacea, but will act as a guide to the procedures
that are available and should be followed in order to maximize
airfield operations and ensurs quality construction during critieal
airfield projects. )

In addition to this decument, readers could advantageously acquaint
thenselves with the following publications:

FAA AC 150/5340-1E Marking of Paved Areas on Airports
FAA AC 150/53?0~10 Standards for Specifying Construction of Airports
FAA AC 150/5370-2C Operational Safety on Afirports During Construction

FAA AC 150/5300-9A4  Pre-Design, Pre-Bid and Pre-Construction _
Conferences for Airport Grant Projects

DOT/FAA/RD-80/121 Current Practice on Nighttime Pavement Construction
Asphalric Councrete

ICAC Annex 14
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2.0 AIRPORT AUTHORITY™S ROLE

2.1

Project Coordination

Qff~peak construction is, by lts wvery nature, a highly visible project
requiring close coordination with all elements of the airport during
planning, design and virtually dailly during construction. Once an
airfield paving project has been I1dentified by the Airport, it “is
idportant that the airport, users and FAA meet to discuss the manner
in which construction is to be implemented. The following kev
personnel should be in attendance at all planning meetings. From the
Afrport Authority - the Project HManager, the Operations, Planning,
Engineering, and Maintenance, Directors; from the Airlines/FBO’s -
local Station Managers, Airlines Technical Committee representatives,
Pilot and Airline Associations; from FAA - representatives from the
control tower, the Airport District OFffice and Airport Certification
inspector. The agenda should include: - '

1. Determination of working hours. Since time Is of the essence in
off-peak construction, the contractor should be given as much time
as possible to averlay the pavement each work period. A minimum
period of 8-1/2 hours is recommended. Scheduling of work should
be predicated on a time period that will displace the least amount
of scheduled flights. The selection of a specific time period
should be developed and coordinated with airline and other
representatives during the initial planning meetings. Early
identification of the hours will allow the airlines to adjust
future schedules, as needed, to meet construction demands. It is
essential that the runway be opened and closed at the designated
time without exception, as airline flight schedules, as well as
the contractor”s schedules will be pradicated on the availabilicy
of the runway at the designated time.

2. Identification of operational factors during construction and
establishment of acceptable criteria including:

o Aircraft operations.
o Affected NAVAIDS and visual aids.
o Security requirements and truck haul routes.

0 Inspection and requirements Lo open the area for operational
use. ’

0o Placement and removal of censtruction barricades.
o _Temporary airfield pavement marking and signing.

o Anticipated days of the week that construction will cake
place.

o Issuance of MNOTAMS and advisories.
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3.

5.

Lines of Communication and Coordination Elements

It is essential that the Project Manager- be the only person to
conduct coordination of the pavement project. The metheds and
Llines of communication will be discussed for determining the
availability of the runway to start each work period and the
condition of the runway prior to opening it for Qpérations.'

Special aspects of construction including pavement transitions and

'other decails as described herein.

Contingency plan in case of abuneormal failure or an unexpected
disaster.

2.2 Project Management

2.2.1

Project Manager

It is essential that the Adrport Authority selects a qualified
Project Manager to oversee all phases of the project, from
planning through final inspection of the completed work. This
individual should be experienced in design and management of
airfield pavement construction projects and be familiar with the
operation of che Airport. The Project Manager should be the final
authority on all rtechnical aspects of the project and be
responsible for its coordination with Afrport Operations. All
contact with any element of the Airport Autherity should be made
only by the Project Manager so as to ensure continuity and proper
coordination with all elements of airfield operations.
Responsibilities should include:

I. Planning and Design

a., Establishment of clear and - concise lines of
communications.

b. Participation as a member of the Design  Engineer’s
selection team.

¢. Coordination of project design to meet applicable budget
constraints.

d. Coordination of airport and airlines with regards to
design vreview, including designated working hours,
aircraft operational requirements, technical review and
establishmenc of procedures for ccordinating all work.

e¢. Chairmanshlp of all meetings pertaining to the project.
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II. Construction

Qe

Complete management of construction with adequate naumber
of inspectors to observe and document work by the
contractor.

Checking with the weather bureau, ailrport operations and
air traffic control prior to starting construction and
confiring with the contractor’s Superintendent to verify
if weather and air traffic conditions will allow work to
proceed as scheduled.

Conferring with the contractor”s Project Superintendent
daily and agreeing on how much work to attempt, to ensure
the opening of the runway promptly at the specified time
each wmorning. This 1is especially applicable in areas
where pavement repair and replacement are to take place.

Conducting an inspection with airport operations of the
work avea before opening it to aircraft traffic to ensure
that all pavement surfaces have been swept clean,
transitions are properly constructed and marking is
available for aircraft to operate safely.

2.2.2 Resident Engineer

The designation of a Resident Engineer, preferably a civil
engineer, will be of great benefit to the projéct, and of great
assistance to the Project Manager. Duties of the Resident
Engineer should include:

A

2.,

Preparation of documentation of all quantities constructed
during each work period.

Ensuring all tests are performed and results obtained from
each work period. :

Scheduling of inspection to occur each work period.
Observing contract specification compliance and reporting
of any discrepancies .to the Project Manager and the

Contractor.

Maintain a construction diary.

2.3 Testing Requirements

There is no requirement for additional tests for off-peak construccion
versus conventional construction. The only difference with off-peak
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2.4

construction is that it requires acceptance testing to be performed at
the completion of each work pericl arc prior to opening to operations
and results reviewed before beginning work again. These procedures
normally will require additional personnel to ensure that tests are
performed correctly and on time.

Inspection Requirements

One of the most important aspects of successful completion of any kind
of paving project 1Is the amount and quality of inspection performed.
Since the Airport accepts beneficial. occupancy each time the runway is
open to traffic, acceptance resting must take place each work period.

In addition to the Project Manager and Resident Engineer, the
following personnel are reccmmended 3s a minimum to .observe compliance
with specifications:

o Asphalt Plant Inspector. A Plant Inspector with a helper whose
primary duty it will be to perform quality control tests,
including aggregate gradation, hot bin samples and Marshall tests.

0 Paving Inspectors. There should be two Paving Inspectors with
each paving machine. Thedr duties should include collection of
delivery tickets, checking temperatures of delivered material,
inspection of grade control methods, and inspection of asphalt lay
down techniques and jeint construction smoothness.

o Compaction Inspector..  The Compaction Inspector should be

responsible for observing proper sequencing of rollers and to work
with a field density deter to provide the contractor with optimum
compaction information.

) Survey Crew. Finished grade information from each work period is
essential to ensuring a quality job. An independent registered
surveyor and crew should take cross—sections of the coampleted
pavement at least every 25-foot intervals, transversely and
longitudinally, and report the results to the Project Manager ac
the completion of each work period.

o Pavement Repair Inspector. Shall be responsible for iaspection of
all pavement repairs and surface preparation prior to paving.

o Electrical Inspector. Ensures com#liance with specifications.
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3.0

3.1

3.2

DESIGN CONSIDERATIONS

Plans and specifications for pavement repair and overlay during
of f-peak periods should be presented in such detail as to allow ready
detarmination of the limits of pavement repair, finish grades and
depths of overlay. Plans and specifications are to be used for each
work period by the contractor and inspection personnel, and should be
clear and precise in every detail.

Pavement Survey

A complete system of bench marks .should be set on the side of the
runway or taxiway to permit a ready reference during cross-sectioning
operations. The bench marks should be set at approximately 400-foot
intervals. Pavement cross—sectioning should be performed oa 25-foot
intervals longitudinally, and 12~1/2-foot intervals ctransversely.
Extreme care should be exercised in level operations, since the
elevations are to be used in determining the depth of asphalt overlay.
The designer should not consider utilizing grade information from
previous as-built drawings nor should he consider using surveys that
were run during the winter months, as it has been shown that
elevations can vary from one season to the next. This is especially
critical for single lift asphalt overlays.

Afrer finish grades and transverse slope of the runway are deterulned,

a tabulation of grades should be included in the plans for the

contractor to use in bidding the project and £or establishment of
erected stringline. The tabulation of grades should include a column
showing exiscting runway elevation, a column showing finish overlay
grade, and a column showing depth of overlay. Grades should be shown
longitudinally every 25 feet and transversely every 12-1/2 feet. This
item 1is considered essential in the preparation of plans for
contracting off-peak construction.

Special Details

Details pertaining to the following Iitems should be included in the
plans:

3.2.1 Transitions

At the end of each hot mix asphalt concrete overlay work period,
it will be necessary that a-ramp be constructed .to provide a
transition from the completion of a particular course of overlay
to tle—in to the existing pavement. In multiple lift overlays,
these transitions should be no closer than 300 feet to one
another. As far as possible, overlay should proceed from one end
of the runway toward the other end in the same direction as
predominant aircraft operations so that most airecraft encounter a
downward ramp slope. The construction of this transition is one
of the most important features in the work period. A rawmp that is
too steep could cause possible structural damage to the operating
aircraft or malfunction of the afircraft”s instruments. A ramp
that is too long may result in a raveling of the pavement, and
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3.2.2

3.2.3

foreign object damage to aircraft engines, as well as taking

_excessive time to construct. The length of all 1ongitudina1'namp

slopes ghould be 10 feet for each inch of depth of compacted
overlay. If required, assuming the full runway width cannot be
paved, then five feet of ramp slope in the transverse direction
for. each inch of overlay is acceptable. The only exception to
construction of a ramp is when the depth of overlay Is one and
one-half inch or less.

A transition ramp may be constructed in gwo ways,'depending_upon

‘the type of equipment that is available. The most efficient way

is to utilize a cold planing machine to heel-cut the pavement at
the beginning and at the end of the work period overlay (Refer to

~ Figures 1 and 2). 1If cold planing equipment is not available,

then a transition ramp should be constrered as shown in Figure 3.
In no case should a bond-breaking layer be placed under the
transition ramp for easy removal the next work period. Experience
has shown that this bond-breaking layer almost always comes loose
causing subsequent breaking-up of - the pavement under aircraft
operations.

In~Pavement Lighting

Details depicting the removal and re~installation of in-pavement
lighting are to be included on the plans where applicable. The
details should depict the removal of the light fixture and
extension ring, placement of a target plate over the light base,
filling the hole with hot mix dense graded asphalt until overlay,
operations are complete, accurate survey location Informatjon,
core drilling wicth a 4~inch core to locate the center of the
target plate, and final coring with an appropriate sized core
machine. The light and new extension ring can then be installed
to the proper elevation.

Runway Markings

During the course of off-peak construction of a runway overlay, it
has been found acceptable 1if properly NROTAM'd to wark only
centerline stripes and numbers on the new pavement until the final
asphalt 1lift has been completed and final striping can then be
performed. In some cases where cold planing of the surface or
multiple 1lift overlays are used, as many as three consecutive
centerline stripes may be omitted to enhance tha bond between
layers.

NOTE:

In coordinating the review of this paper with airports outside

the Uanited States, it was found that the slope of the transition ramp
varies with a number of countries. Included as Exhibit 1 and 2 are
recommendations from Boeing Commercial Airplane Cowmpany depicting runway
roughness criterfa as a guide for determining the length (longitudinal-
ly) for transiclon raaps. This 1s especially critical where overlay
asphalc thicknesses are over four inches, a practice not normally used
in the United States.
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3.3 Sgeﬁifications

In addition to the typical specifications required om any pavement
project, the following items should be included: '

3.3.1

3.3.2

3.3.3

Stand—-By Equipment

The contract should require stand-by equipment at the construction
site for all work performed during off-peak construction. The
type and amount of stand-by equipment is.that which is necessary
for completion’ of the work perlod should any piece of equipment
break down, eg., paving machine; rollers, milling sachine, tack
truck, etc. Provision should be made for a standby asphalt
production plant or sufficient storage bins to provide enough
material to reopen the runway should the primary plant break down.

Standby equipment may be used for construction to. improge

productivity, but the contractor should be required to properly
repair or replace broken equipment before being allowed to proceed
with the next work period. Stand-by equipment should be listed on
the daily equipment log as usually required by the contract's
speclifications.

Obstruction Lighting and Barricades

The contractor will be required to have on hand ample obstruction
lighting and barricades to block off any intersecting taxiways or
runways and to delineate haul routes to the work site.

Details of lighting and barricades to be used must be documented
in drawings as well as the specificacions applicable to the work.

Construction Lighting

Adequate temporary construction lighting is ancocther Important
factor inm obtaining quality asphalt overlay during nighttime
construction. It is recommended that a minimum of 10 foot candles
of illumination be provided in the work area. Highly maneuverable
light plants with 1,000 watt metal halide flood lights mounted as
high as aircraft, airspace and practicality will allow, should be
positioned in sufficient amounts to provide the most natural color
illumination and contrast with a minioum of shadows. In addition,
all paving machines, rollers, distributor trucks and other
equipment, except haul trucks, should be equipped with artificial
lumination to safely light-up cthe area 4immediately surrounding
thelr work areas. In addition, the Project Manager should
strictly enforce lighting requirements as sufficient light is a
major factor In constructing satisfactory overlays. Pay items
should be established in the contract to allow the contractor to
provide temporary lights on a per unit basis.
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3.3.4

3.3.5

Special Pay Items

In order to maintain the maximum flexibility in the scheduling of -
the work, and to avoid unnecessarily inflated prices, special bid

items pertaining to lost time way be incorporated in .-the
specifications. These bid items would include suspension time,
stand-by time and down time. Suspension time is the suspension of
the entire work period with notice of this occurring at least two
hours prior to the scheduled start time. Stand-by. time ocecurs
when a contractor”s forces are mobilized for work and waiting to
start. This condition would last for a naximum of two hours afcer
the scheduled start time. At that time a condition called down
time would occur, which 18 the period between the end of the
stand-by time and normal quitting time. By having these delay
times defined as pay items, the contractor will not have to
include compensation in other bid items to cover these delays.

Bonus/Penalty Clauses

As has been stressed throughout this document, it 1is imperative
that the runway be opened on time - following completion of each
day”s work. One way to highlight this to the contractor is with
the use of a Bonus/Penalty Clause. It should for the most part be
in proportion to how much revenue is lost by the users when the
pavement is not usable. Scheduled airlines and the air traffic
control system usually have aircraft en route to coincide with the
cpening. If this opening is delayed, diversions and/or
cancellations costing thousands of dollars will be incurred.
Limits to Bonus/Penalty or Ligquidated Damage Clauses may vary by
jurisdiction but some sort of motivating pressure must be put omn
the contractor to open on time.
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4.0

4.

RECOMMENDED CONSTRUCTION PRACTICES

Pre~Construction Conference

A pre-construction conference convened and conducted by the Project
Manager should be used to discuss various ltems, including operational
safety, testing, quality control, security, safety, labor requirements
and environmental factors. At this meeting, all parcies affected by
construction should assist-in a becter understanding of potential
problems and possible solutions, In addition to 'the standard
checklist of items to discuss at the meating (Ref: Advisory Circular
150/5300-9A, dated May !, 1985), the following items are added for
emphasis: .

4.1.1 Project Submittals

Prior to commencing work on the project, the contractor should be
required to file the following with the Project Manager for
approval:

3. A detailed progress schedule showing the proposed schedule of
work in areas to be constructed each period.

b. A complete list of equipment and personnel to be usead,
including stand-by equipment required by the specifications.

c. Evidence that the central hot mix asphalt plant(s) meet the
requirements of the specificacions.

d. Evidence that the amount of hot mix asphaltic concrete that
the coatractor proposes to place each work period can be
supplied to the job in the time required.

e. Experience record of the project:s Superintendent that the
contractor proposes to place in charge of the job. The
experience record should list experience on hot mix asphalctic
concrete overlays, including any nighttime or off-peak
conscruccion. .

4.1.2 Inspection and Testing

It should be emphasized to the contractor that acceptance ;esting
will take place each night, and that work will not proceed unless
all tests have been recorded and approved. The daily Inspection
reports should be made by the inspection team and testing lab.
Reports should include location and description of work, results
of inspection and comments on the specifications. Items
considered to be crucial are Marshall test results, in-place
density, pavement smoothness and finished grade elevacion.
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Construction Progress Meetings

4 daily progress meeting between the Project Manager and the
contractor’s project Superintendent should be held to discuss work
requirements for the next work period and to review tests results
from the previous work period. In addition, there should be a
weekly scheduled progress meeting in which elements of the Airport
and the local user committee would be . invited to attend.
Discussions will include scheduling of work for the up-coming
week, any new problems, and other operational aspects, as
required. Additionally, the Project Manager and the contractor”s
Superintendent should agree on the amount of quantities placed to
dace.

Weather

In addition to the requirements of the contract specifications,
the Contracter, Project Managsr and Alrport Operations should
establish procedures for determining weather conditlons under

which work will not begin as scheduled.

Comnunication

The contractor should be made aware that all communication with
the control tower or any other element of the Airport should be
made through the Project Manager or his designated representative.
This is important as the number of people having contact with
elements of the Airport should be limited 1in order to prevent
possible misunderstandings or conflicrting information. The
Project Manager should have direct radio contact with Airport
operations at all times. All requests for closing and opening the
runway should be made only by the Project Manager.

Security During Construction

In addition to the security raquirements of the Airport, all
personnel and suppliers should be given a drawing showing haul
routes, .restricted areas and any other details pertinent to the
overlay operation. The drawing should contain a note which
states: "ANYONE FOUND IN RESTRICTED AREAS WILL BE PROMPTLY AND
PERMANENTLY REMOVED FROM THE JOB."

Assembling of Equipment for Nighttime or Off-Peak Overlay
Operations

Afrer checking with the weather bureau and airport operations, and
the contractor and the Project Manager have determined cthat the
work period can proceed as scheduled. The contractor should be
sure that all equipment, I{ncluding stand-by equipment, is in
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operating condition and ready to go. The contracter then

.assembles all personnel and ~cuinment as c¢lose as possible to the

work “area. Equipmwent and personnel should be organized so that
when notice is given, the contractor”s personnel can proceed
immediately to the work area. All hot mix plants should be
operating and ready to proceed with production of the hot wmix
asphaltic concrete. :

4.2 Construction Techniques

4.2.1

4.2.2

4.2.3

Test Sections

Prior to beginning any work on the project, it is strongly
recommended that a test strip with a minimum length of 150 feet,
and a nominal thickness of 2 inches, complete with transition
ramps, nmust be placed to provide a trial run for all aspects of

the paving operation, communications and acceptance testing.

Limits of Overlay Operations

It is essential that the full width of the overlay be placed each
work period. The length of each period”s construction should be
the maximum possible to limit the number of -transverse joints for
the entire job. It is recommended that overlay operation begin at
the end of the runway and proceed in the prigary direction of
airecraft operations. In the case of multiple lift overlay
operations, it is recommended that the minimum distance between

transition ramps be 500 feect.

Asphalt Placing

It is recommended that the contractor should operate wWo or more
paving spreaders in echelon. Each paver should start on the
centerline working their way outboard independently, so that as
much as possible of the center portion of the runway is overlaid
first in case of equipment or weather problems force early
suspension of the work. The contractor should hold raking to very
minimum and casting of raked material on the mat should be
prohibited. If the runway is considered sufficiently smooth, the
contractor should be. permitted to place hot mix asphalt concrete
by use of a traveling stringline. In no circumstances should
slope control device be used, since the cumulative error in
multiple lane paving will violate the grade control- eriteria. If
in the event that erected stringline is required, theun it must be
utilized on both sides of the paver for the initial pass followed
by a joint matcher on the newly overlaid side of the paver and an
erected stringline or traveling scringline on the opposite side.
Asphalt placing can continue up to an hour belore opening of the
runway for traffic, depending upon the capabilities of the
inspectors and survey crew to get accaptance testing, striping,
and cleaning of the area completed prior to the first aircrafc
operation, and the pavement surface temperature is below 150°F.
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4.2.4

4.2.5

Transitions, In Pavement Lighting, and R/W Marking

See Section 3.2 Special Details.

Work Area Clean-Up

Consctruction debris must be totally removed from the work area
prior to it  becowming available for aircraft operations.
suction/brush type sweepers should be in operation during the
majority of the work period.

The Contractor”s Superintendent should accompany the Project
Manager and Airport Operations during ifaspection of the work area
and have the necessary manpower and equipment nearby to perform
any additional cleanup that wmay be iddentified during the

ingpection.
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