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TECHNICAL MEMORANDUM

Pavement Classification Number (PCN)

PROJECT: Barbara Airfield — New Runway, Taxiway and Apron
CONTRACT: 2018-N005

DATE: October 2020

REVISION NO.: ()

This Technical Note has been prepared for the purpose of evaluating the Pavement Classification
Number (PCN) for the new runway and taxiway pavements at Barbara Airfield.

Assessment of the PCN for the pavements is based on the method given in the ICAO Aerodrome
Design Manual - Part 3 and the FAA Advisory Circular AC 150/5335-5 - Standardized Method of
Reporting Airport Pavement Strength - PCN.

It should be noted that the ACN-PCN system is only a method to report the relative pavement
strength, and not intended as a pavement desi gn procedure.

The PCN expresses the relative bearing strength of the pavement for unrestricted operations. If the
representative aircraft has a lower ACN value than the PCN value of the pavement, unrestricted use
of the pavement is permitted. If the PCN-value of the pavement is lower than the ACN-value of an
aircraft, use of the pavement is restricted.

Aircraft Loading

Table 1 shows the Aircraft Classification Number (ACN) values for the design aircraft for all subgrade
categories.

Flexible Pavement
Gross Tire Subgrade Category
Design Aircraft Weight Pressure Anawal

g Departures
(tonnes) (kPa) A B C D




PAVEMENT CLASSIFICATION NUMBER (PCN)

Rigid Pavement

Gross Tire Subgrade Category
Design Aircraft Weight Pressure Annual

(tonnes) (kPa)  Departures - - . .

PCN Evaluation

The PCN evaluation is based on the technical evaluation method using the FAA COMFAA program
and support applications.

Determining the PCN for rigid pavement is based on the premise of an improved subgrade support
directly beneath the concrete pavement layer.

Similar, the PCN for flexible pavements is based on the equivalent thickness method, where the
pavement structure under consideration is referenced to a standard section according to FAA
requirements.

In terms of equivalent traffic it is assumed that the pass to traffic cycles (P/TC) ratio equals 2 as the
airfield has a central taxiway configuration and it is assumed that aircraft can obtain fuel at the airfield.

At least one aircraft have 4 or more wheels per gear. The FAA recommends a reference section assuming
5in of asphalt and 8in of crushed aggregate for equivalent thickness calculations.



PAVEMENT CLASSIFICATION NUMBER (PCN)

Flexible Pavement

Runway and Taxiway Pavement

Evaluation subgrade CBR value = 15% (Category A)
Asphalt pavement evaluation thickness t = 778 mm
Evaluation PCN =116

Rigid Pavement

Apron and Turn Pad on Runway Pavement
Evaluation subgrade CBR value = 10% (Category B)
Concrete pavement evaluation thickness t = 400mm
Evaluation PCN =79

PCN Recommendation

The proposed flexible and rigid pavement structure are more than adequate and therefore result in very
high PCN values for certain aircraft. Given that the PCN is significantly higher than the ACN it is

recommended to limit the PCN to 72 for rigid pavement, which correlates to Table 1 ACN value for the
B787-8 aircraft considering subgrade category B (10% CBR) and PCN 60 for flexible pavement which
correlates to Table 1 ACN value for the B787-8 aircraft considering subgrade category A (15% CBR) .

PCN for the flexible runway and taxiway is therefore as follow 60/F/A/W/T
PCN for the rigid runway Turn Pad and Apron is therefore as follow T2/R/B/WIT
Notes:

Numerical PCN Value: 60 for Flexible Pavement (Higher value could be specified but for no purpose)
Numerical PCN Value: 68 for Rigid Pavement (Higher value could be specified but for no purpose)
Pavement Type: F (Flexible Pavement)

Pavement Type: R (Rigid Pavement)

Subgrade Category: A based on CBR greater than 15 %

Subgrade Category: b based on CBR greater than 10 %

Allowable tire pressure: W (Unlimited - assuming a properly constructed asphalt pavement)

Method Used: T (Produced from technical study)



PAVEMENT CLASSIFICATION NUMBER (PCN)

Rigid and Flexible Pavement Sections
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Technical Evaluation
FAA AC 150/5335-5B (COMFAA v.3)

Flexible Pavements

Runway
Reference Guidance AC 150/5335.5C App B | Existing Existing Pavement Equivalent Pavement
Fig. A22 | Figs.A2-182| Flexible "
Flexible Pavement [Convert to| Convert to | Pavement | ENTER Existing
Structure ltems P-209 P-154 Layers | Layer Thickness
P_40173 P 403 16 P-40173 1800 mm |
P-306 ECONOCRTE 1.2 P-306 0.0 mm 4
£
P304 CEM.TRTD 1.2 P-304 00 mm |
L)
P23 CrAGG 4 14 P-209 3500 mm |
£
P208 Agg,P211 1.0 1.2 p-208 00 mm &
P301 SOILCEM. | nia 12 P-301 00 mm |£
e O e i 'S
P-154 Subbase nla 1.0 P14 0.0 mm i |
I E h 9_154 fats . e ¥ - X
E —_— 1 Subgrade 3
Equivalent Thickness, mm ‘ Subgrade CBR... 15.0 1 CBR15.0 N : : J
P-401/3 762 j
P-208 1524 @ Metic Igfnghh c Clear Saved
P-154 509.2 Format Chart Save Data Data
Tolal 7378 Loc ID Pavement ID ]
ENTER Ref.Section Requirements | 2018.N005 | RNY.FLEXIBLE COMFAA Inputs
P-401 referencet| 76.20 |mm Project Details Evaluation thickness t= 738 mm
P-209 reference t| 152.40 |mm BARBARA RNY Evaluation CBR = 15.0
Recommended PCN Codes: FIA/X




Technical Evaluation
FAA AC 150/5335-5B (COMFAA v.3)

Zvaluation pavement type is flewible and design procedure is CBR.
Alpha Values are those approved by the ICAC in 2007.

CBR = 15.00 {(Subgrade Category is A{15})
Evaluation pavement thickness = 722.0 mm
Pass to Traffic Cycle {PtoTC) Ratic = 1.00
Mavimum nurber of wheels per gear =
Maxirum number of gears per aircraft =

I
o™

[

At least one aizrcraft has 4 or more wheels per gear. The FAX reccrmends a reference secticn assuming
27 rm of HMR and 203 mm of crushed aggregate for eguiwvalent thickness calculaticns.

Results Table 1. Imput Traffic Data
Fross Fercent Tire Annual 20-yrx (3]
Ne. Rircraft Name Weight G&zocss Wt  Dress Dzps Coverages Thick
1 C-17a 2€5.352 95.00 351 1,45¢ I2,272 45£.3
2 R380 (WLE) 362t 5€2.004 33,405 1,500 1,45¢ 15,27€ §82%.8
3 A320-100 €2.430 54,00 1,389 1,458 7,540  3%€.2
4 B777-300 Baseline 300.272 54,84 1,432 1,45¢ 21,188 EDE.§
§ B737-2 222.384 51.30 1,572 I,45¢ 15,18F 53&.5
€ B737-300 75.243 33.38¢ 1,413 1,45¢ 2,188 432.%
7 5-43 20.412 $5.00 €21 1,438 5,233  23%.2
Results Table 2. PCM Values
Critical Thickness Maximam ACH Thick at
Rircraft Total for Total Ellowable Max. Rllowable FCH cn
Ho. Adircrafc Name 2guiv. Covs. Equiv. Covs. OGross Weight Gross Weight cDy A(15)
I C-17a 514.2 417 404 €13.¢4 0.3003 83.1
2 A330 (WLG) €2t E34.1 €12.4595 543.350 0.20a0 €5.3
3 R320-104 €57.€ 32.032 447 .30 0.0000 43.5
4 B777-300 Baseline 1,155 §05.5 533.372 7le.33 0.0000 111.¢
5 B787-8 »5,000,000 w133 23%.1z23 540.33 d.40300 €3.¢
€ B737-800 »5, 003,009 73%7.8 75.403 424 77 4.0009 4.9
7 5-45 =5, 000,000 501.¢€ 44 .17% 3€5.13 0.0030 25.€
Total CIF = 0.0040

Results Table 3. Flewible ACHN at Indicated Gross Weight and Strength

Mo. Aircraft Name Gross & GH on Tize ACH ACH on
Weight Main Gear Pressure Thick 213}

1 C-172 2€5.352 §$5.00 851 444 2 42 .8
2 R380 (WLG) 5&Zt S5€Z.000 32.0% 1,500 §18.7 58.%
3 A320-107 €8.4400 84 .00 1,380 403.5 35.3
4 B777-300 Baseline 390.273 94 .24 1,432 452 .2 82.¢
5 B787-8 228.324 91.370 1,872 525.4 €0.0
€ B737-800 75.243 93.5¢ 1,413 444 .2 2.8
T 5-4% 20.412 55.04 €zl 250.5 13.7




Technical Evaluation

FAA AC 150/5335-5B (COMFAA v.3)

Flexible Pavements

Taxiway
Reference Guidance AC 150/53355C App B | Existing Existing Pasatent S ek
Fig. A22 | Figs.A2-182| Flexible .
Flexible Pavement |Convert to| Convert to [ Pavement | ENTER Existing :
Structure ltems P_209 P-154 Layers | Layer Thickness
P401/3 P 403 16 : P-40173 180.0 mm
NV useFan .
P-306 ECONOCRTE 1.2 j P06 00 mm | _
ey =
£
P304 CEM.TRTD 1.2 nia P-304 0.0 _mm |4
P29 CrAGG 44 14 P.209 2000 mm |5
e ST E
P208 Agg.P211 1.0 1.2 P-208 00 mm |
e s
P301 SOILCEM. | nla 1.2 P-301 00 mm | &
P-154 Subbase nfa 1.0 P-154 2500 mm 1
T 500 - P154 Subbase
Equivalent Thickness, mm Subgrade CBR... 15.0 1 4
P-401/3 762 | _I ]
P-209 1524 @ Metric O Engish s S
P-154 5492 Fomnat Chart - Save Dote Data
Loc ID Pavement ID ‘ I
ENTER Ref.Section Requirements [ 2018.N005 | TXY.FLEXIBLE COMFAA Inputs
P-401 referencet| 76.20 |mm Project Details Evaluation thickness t = 778 mm
P-209 reference t| 152.40 |mm BARBARA RNY Evaluation CBR = 15.0
| Recommended PCN Codes: FIA/X




Technical Evaluation

FAA AC 150/5335-5B (COMFAA v.3)

Maxirmum numbex
Haximum nuwber of

At least one aircraft has

127

Results Table 1.

Evaluation pavement thickness
Pass to Traffic Cycle (PtolC) Ratio

&

of wheels

gears per

4 or moze

mm of BM2 and 203 mm of crushed

Input Traffic.Data

CBR

per gear =
aircrafc

wheels per

15.09
778.9
.0a

LSS B L S

gear.

{Subgrade Categozy is AI1S))
mm

The FAR reccmmends a reference secticn assuming

aggregate for equivalent thickness calculatiens.

the evaluation thickness.

aircraft are as follows.

This means that the life of the

of the aircraft converged at a pavement thickness greater than 55 percent cof

pavement is unlimited

and the pavement is very strong im relation to the aircraft leoading. The
relative aircraft load ewvaluations are also unreliable. Consider reviewing
the procedures used to determine the evaluation thickness and the streagth
of the suppert. The thicknesses for unlimited cperations of each ef the

Results Iable Za. Thicknesses for Unlimited Cperaticnas
C-17a 524.3
A380 (WLB) 5€2t E94.1
A320-104 €57 . &
B777-300 Baseline §83.¢€
B787-3 713.3
B737-804 737.0
5-45 501.¢
Results Table 2. Flexible ACN at Indicated Gross Weight and Strength
No. Rircrafr Name CGross § GW on Tire ACN ACN con
Weight Main Gear Fressure Thick A{15)
1 C-172 2€5.352 85.090 551 4142 4z.3
2 A330 (WLG) 5€2¢ 5€z.9090 33.95 1,500 518.7 58.5
3 A320-100 €3.400 9440 1,320 433.5 35.3
4 B777-300 Baseline 309.278 G4 24 1,432 452.2 52.€
5 B787-8 223.384 5L.39 1,872 525.4 €3.0
€ B737-200 75.243 43 .5¢ 1,413 444.2 2.9

Gross Fercent Tire Annual 20-yr &D
Ho. ircraft Name Weight Gross Wt  Press Deps Coverages Thick
1 C-17a 2€5.352 55.00 551 1,45¢ 44 543 424.3
Z R3320 {WLG) Sezc 5€2.000 38.05 1,500 1,45¢ 30,551 54€.3
3 A320-100 €3.400 54.00 1,380 L, 458¢ 15,080 413.¢
4 B777-300 Raseline 300.278 34.84 1,482 Ll,45¢ 42,395 51€.€
5 B737-8 228.334 51.39 L, B72 1,45¢ 30,362 552.¢
€ B737-800 T3.243 93.5¢ 1,413 1,45€ 1€,371 457.3
7 5-45 20.412 585.00 €21 1,45¢€ 17,407 251.5
Hesults Table 2. PCH Values
Critical Thickness Haximim ACHN Thick at
Airecraft Total for Total Allowable Max. Allowable ECH cn
Ko. Rircrafc Mame Equiv. Cows. Zquiv. Covs. G(ross Weight Gross Weighs CDF 2{1&)
1 C-17a >5§,000,0309 524.38 4€£3.553 €53.11 3.0403 52.&
2 A3307 (WLG) 5&2z &, 000, 304 £54.1 €54 _.3%3 572.42 3.0000 71.2
3 2320-149 =§,003,093 €57.¢€ 85.14¢ 470,€9 0.34049 3.1
4 B777-300 Baseline =5,003, 904 535.€ 43€.885 €44.58 Q.0399 T804
§ B737-3 33, 3€2 552.¢ 3€3.924 73322 0.560040 1le.2
€ B737-200 5,003,009 74%.0 gg.142 4E€. 1€ 4.03049 47 .2
7 §-45 »%,039, 000 50L.¢ 45.0%3 335.14 0. 00600 32.8
Total CDF = 2.03040
When computing the numbers of coverages to failure, the coverages Zor ncne



Rigid Pavements
Runway Turn Pad and APRON

Technical Evaluation

FAA AC 150/5335-5B (COMFAA v.3)

Existing Rigid Evaluation
Ref. AC 150/5335-5C Appendix B Rigid | Pavement Layers | ENTER Existing Layer Improved\ k-
Pavément Structure ltems Layer Thickness Thickness value
Figure A2-7 P40
igu Overlay(s) 0.0 mmi2.5 0.0 Overlay to P-501,
Rigid Pavement Thickness P-501 4000 mm . 400.0 25t01
> 2 Foundation k=
ThirdPoint Flexural Strength Flexural strength 48 Mpa LT ]
Figure A2.6, default maximum k.value = | F 01 and/or P-403 00 mm & Below or Input k
500 Ib/in~3. (135.7 MN/m~3) OR input k- P-306 0.0 mm 0.0 No Stabilized
fue i -
value if greater P304 e
P.209 300.0 mm 300.0 83
P-208 and/or P-211 0.0
Combined Top and Bottom Figure A2-5. oozt r
P.301 00 mm 0.0 No Uncrushed
P-154 0.0 mm
COMFAA Inputs Subgrade kvalue | §16; MN/m~3 10000 o
k-value = 83.06 MN/m~*3 B :
Existing Pavement Equivalent Pavement
Rigid Pavement t = 400 mm 0
=
Flexural strength = 4.800 Mpa [€ wewc |
i 4 125 ‘
Recommended PCN Codes: R/IB/W Saved} . P-501 flex P-01 fiex
% 3 strength = strength =
g 250 4 4.800 Mpa 4.800 Mpa
Enter Project Details Fom g 75
Cha b
Arpt LOC-ID 8
Z 528
EnterLOC-ID ||§ : :
Pavement ID 5157 el
Enter Pave ID 875

10



Technical Evaluation
FAA AC 150/5335-5B (COMFAA v.3)

Zvaluaticon pavement type is rigid
Zquivalent coverages computed with the AC 150/53

320-€C/D edge stress design method.
Maximum gross weight computed with the AC 150/3320-€C/

D edge stress design method.

k Value = 83.0 MN/m~3 (Subgrade Category is 2(31))
flexural strength = 4,800 kPa
Zvaluation pavement thickness = 400.0 mm
Fass to Traffie Cycle {PteTC) Ratio = 2.00

Maximum number of wheels per gear =
Mazimum pumber of gears per aircraft =

B

Results Table 1. Input Traffic Data

Fross  Percent Tize BEnnual 2i-yr €D
Ho. Rircraft Name Weight Gross Wt Press Deps Coverages Thick

I C-17a 2€5.352 8504 531 1,438 44,543  315.2
I A3 (WLG) 3elt 5€2.9000 38.0% 1,509 1,45¢ 15,27¢ 345.5
3 A320-109 £8.400 54,00 1,380 1,45¢ 15,280 3207
4 B777-33) Baseline 300.278 94.34 1,432 1,45¢ 14,103 312.8
5 B737-8 228.384 81.39 1,572 1,45¢ 15,181  3é4.4
€ B737-300 79.243 53.3¢ 1,413 1,45¢ 1€,371 353.%
7 5-4% 20,418 95.00 €21 1,45¢ 13,437 13¢.1
Zesults Takble 2. BIN Values
Critical hickness Maxioum ACK Thick at
Bircrafe Total for Total Allowable Max. Allowable BON on

Fo. Aireraft Name Equiv. Covs. Zguiv. Covs. Cross Weight (Gross Weight CoF B{ad]
1 C-172 2,045,087 3ic.4 22e.1M 324.71 0.0105 52.8
2 A380 (WLG) Gelt 2,78% 333.5 €02.742 37¢€.22 3.1008 72.8
3 A320-100 3£¢,341 335.2 73.455 303.78 G.0158 45,8
4 B777-300 Baseline §54, 655 385.5 313.188 333.0¢ g.0122 75.€
5 RB737-2 34,1397 323.z2 244.€5% 390.5% 0.2120 78.5
€ B737-200 €2, 0¢e4 323.7 85.52% 33€.14 8.1251 §7.0
7 §-4§ *5,0300, 049 351.2 21.487 187.22 4.90300 16.2

Total CDF = 0.4304
Results Table 3. Rigid ACN at Indicated Gross Weight and Strength
No. Rircrafc Name Gross $ GW en Tire AN AC0H on
Weight Main Gear [Fressuzs Thick {23)

1C-17a 2€5.352 §5.00 951 318.3 42.0
2 R330 [WLG) s5elt S€2.4000 38.0% 1,500 355.8 €e.0
3 R3Z0-109 £3. 400 4400 1,380 352.1 4z.1
4 B777-300 Baseline 300.278 54,24 1,432 3e€.8 €3.5
§ B787-8 223.334 81.30 1,572 373.4 71.€
£ B737-200 75.243 53.5¢ 1,413 3214 81.3
7 8-4% 20.412 55.00 £zl 132.5 15.4

11



Flexible Pavements

Technical Evaluation
FAA AC 150/5335-5B (COMFAA v.3)

GA RW
Num Plane GWin | ACNin | ADout 6Dt CDFt GWedf PCNcdf EVALt SUBcode KorCBR | PtoTC FlexOrRig
6 B737-800 79 42.8 2,912 457.8 737.0 86 47.2 778.0 A 15.0 2.00 F
3 A320-100 68 35.3 2,912 413.6 657.6 89 48.1 778.0 A 15.0 2.00 F
2 A380 (WLG) 562t 562 58.5 2,912 546.3 694 .1 654 71.2 778.0 A 15.0 2.00 F
4 B777-300 Baseline 300 52.6 2,912 516.6 589.7 437 90.4 778.0 A 15.0 2.00 F
1 C-17A 265 42.8 2,912 464.8 524.8 464 92.6 778.0 A 15.0 2.00 F
5 B787-8 228 60.0 2,912 552.6 5526 369 116.8 778.0 A 15.0 2.00 F
GA RW
875 3 - = 200
E Six Most Demandlng Aircraftin Traffic Mix 2
E 750 3 7 7 2 7 7 &
. 625 3 . ~ £ _ 2
% : | | . g
2 500 1 —h £ i =
S 375 ] - —h _ - £
= 250 A . : . 7 =
= E /f’] i Z 7 7 7 =
@ 125 4 . i % f ‘/: T
§ D E . ";Z% = /;‘, N, {//: 2 //ﬁ._ B 1 A‘:""_ 7 s 0 %
& BTS -800 SZD—ABBU (WBGT D Baslel TA [ B787-8 E
= 1. 6Dt 1oy mix " @
e = e 457.8 | 4136 | 5463 | 5166 | 464.8 | 552.6 o
= S5
C— 2. CDF thicknesdat max. : e
GW 737.0 657.6 694 .1 5389.7 524.8 552.6 =
zzzza 3. Evaluation thickness from
equivalent pavement 778.0 778.0 778.0 778.0 778.0 778.0
4. Maximum Ai ft GV at
BN e PO 86 89 654 437 464 369
—a&— 5, Aircraft traffi
i\f‘i Gl 79 68 562 300 265 228
GA RW ‘
C’prN_ — | Six Most Demanding Aircratft in Traffic Mix | 2 500 ‘
FPCN= 120 3
IIPCN— 110 3 i
SPCN= 100 3
Y PCN= 90 3
A PCN= 30 4
8 PCN= 70 3 50 2
= PCN= 60 73 —_—
S PcN= 50 34247 4?
Y PCN= 40 }—~ 71 5
2 PCN= 30 ] *’% f‘ ,
@ PCN= 20 ] o ,,,
® PCN= 10 ] i’ ?ﬁ/’;
F PCN= 0 J——=z - i (s}
3 B737-800A320-A660 (WBBYS GM0 Baspioe 7A | B787-8
FREUL ACORMR R preisio i S5 35.3 58.5 52.6 42.8 60.0
sl = T e 47 2 481 71,2 a0 4 92 6 1168
—i— 3 Annl,u:rlzf;ﬂeg:.'rit;lresfrmn 291 2912 2912 2912 2912 2912

12




Rigid Pavements

Technical Evaluation
FAA AC 150/5335-5B (COMFAA v.3)

GA RW
Num Plane GWin | ACNin | ADout 6Dt CDFt | GWcdf | PCNcdf | EVALt SUBcode KorCBR | PtoTC FlexOrRig
3 A320-100 68 421 2,912 | 320.7 | 385.2 73 45.8 | 400.0 B 83.0 2.00 R
1 C-17A 265 48.0 2,912 | 3152 | 3864 287 52.9 | 400.0 B 83.0 2.00 R
6 B737-800 79 517 | 2,012 | 353.9 | 383.7 86 57.0 | 400.0 B 83.0 2.00 R
2 A380 (WLG) 562t 562 66.0 2,912 | 3495 | 383.9 603 72.8 | 4000 B 83.0 2.00 R
4 B777-300 Baseline 300 68.9 2,912 | 3128 | 385.5 318 75.6 | 400.0 B 83.0 2.00 R
5 B787-8 228 71.6 2,912 | 364.4 | 3832 245 78.9 400.0 B 83.0 2.00 R
GA RW
[ Six Most Demanding Aircraft in Traffic Mix ﬁ
e = Bn TR =
E 2
2 =
= -8
e o
= LE
— v
2 2
p-4 =
e -
= o —
Z g if
=2 : o
o A1302§- C-17A 387 g‘g (WLG) 300 B737-3 | o
562t Baseline g,:
- e ; = (G}
T 1. 6D thickness at traffic mix 350.7 315.2 3530 240 & 312.8 Aad.a o
i a3
2 i =
e SR HSIRRILE R S S ot 385.2 386.4 383.7 383.9 385.5 asa.z | F
. Evaluation thickness from
equivalent pavement 400.0 400.0 400.0 400.0 400.0 400.0
4. Maximum Aircraft GVV at _ ;
PCHN from CDF 73 287 86 S03 318 245
—i— 5. Ajrcraft (f]_ﬁfrom traffic ca >G5 -9 562 300 228
GA RW
3,500
o i
g' PCN= 90
‘I‘T PCN= 20 3,000
2 PCN= 70 R 2.500 4]
1] | e =
@ PCN= 60 gl = 2
© i it - - 2.000 o
S PCN= 50 Y iy
= ez (=]
© PCN= 40 L - 1.500 —
fval Hie 2
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