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« BAKFAA Background

« BAKFAA 1.0

« BAKFAA 2.0 Beta (New Features)

« F/HWD Round-Up Background

« Raw Data

 Excel Workbook Database

* Interactive Webpage Query System
 Future Work
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BAKFAA Background

« BAKFAA is a software program used to
backcalculate FWD/HWD data with layered elastic
analysis

« LEAF is the layered elastic analysis program and
uses a downhill multidimensional simplex
minimization methodology

e Since the original development, BAKFAA has been
modified over time to read additional FWD/HWD file
formats

« BAKFAA 2.0 represents the first major overhaul of
the original programming
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@ Fﬁﬂﬁ_ﬂckcalcula_bon - C\Program Files\BAKFAA\HFC 011100 1230 Sample.fivd

Layer Young's Poizzan's Fl'r;trearl;a:tzr Thickness Layer KUAB FWD File
Mumber b odulus R atio [Oto1.0] inches Changeable Load Fu/D File No pistance Load
| 200000 [ o3 [ 1o0 [ 5o [ _ 1 8680 35,517 -
2 860 11,984 [ '
2" | 2295 | 035 | 100 | 800 i Load Structure 3 868 23,913
=l 15195 [ 03 [ o0 [ 1zm 3 4 860 36,868 |
Comment at 868 ft :HFI
Rl 21628 | 03 | 100 | 9500 W S A g 870 35,683
5 50,000 0.35 1.00 0.00 [ 6 870 11,849
L ? J l l 7 878 23,922
[ | 0 | ooo | ooo | oo [ T [:uﬁment giasmsggﬁﬁﬂ |
=l | o0 [ oo [ ooo [ ooo - o Gi - miiagi
2] | o [ oo [ ooo [ ooo [ T 1 :i gg g ; ; ; g; E
R o | oo | o000 | o000 L] —_— 12 880 36,016
10 [ Comment at 888 ft :HF
T 0 [ oo [ oo [ oo S haw Qupat o i
14 898 11,983
Delate 15 898 23,946 |
Sersor [ 1 | 2 [ 3 | 4 | 5 | B || 7 = i 16 898  35.938
Offset, in ] 11.81 J 0.an I 11.91 j 2362 ] 35,43 J 47 24 J F9.0F offset Comment at 898 ft -HF
; sermors | 17 868 35,580
Defl.miz [ 1955 | 2666 | 2035 | 1282 | 785 | 507 | 347 Evaluation 18 860 11,895
Cale.mis [ 1657 [ 3011 [ 1657 [ 1212 [ 324 [ 709 547 ey 17 pig 23,801
T 20 8680 36,002
: Comment at 868 ft :HFI
- 21 878 35,687
| Plate Radius, in  Plate Load, b | 22 878 11,825 [
3
I - | 54 | 6068 T
Function RS, |teration and Bun LEAF
10 mils Humber
| 25851 | B3 [Done) i
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Layer “oung's Maoduluz, PSI Poisslon's Intetface  Thickness, in Laryer Urits
Mbr Fatio I;grtzr:e.tn?r Changeable @ Engiih O Metic
T 200,000 || 0.35 | |1.0000000] | soo| O
Load WD Fil
2| 75,000 || 0.35 | |1.0000000] | 500 i -
3 40,000 || 0.35 | |1.0000000] | 1200
4 5,000 | 0.35 | |1.0000000] | 55.00 |
s | 60,000 | 0.35| [1.0000000] | oo| O
CI ol| ooo||  ooof[  ooooo| O
T ol poo||  om|[  ooooo| O
I ol| ooo||  ooof[  ooooo| O
I ol| ooo||  ooof[  ooooo| O
1 of| 0.00| | oo | oooon| [
Sensor | 1 2 3 4 5 & 7 8 g
ottset,in | <1zo| oo sof 120] 150 200 za0] e a5
Defin,mil | 331 s44| aro| asz| aa7| zes| 374 s3] 3
- Delete negati
Y N B B
lteration Evaluation
G Tolerance Degith, in
4 //A "“'-‘.,_‘_‘ | opom || zsoom |
a— Plate Ra
2 e n T e Losd, b
0 | sm || 13s07
1598 402 2402 4402 6402 8402 Function MG, Heration
P il Mumber
| Func RMS | | fter Mo |
Loaded Unloaded Calculated :}
Deflection, mil Deflection, mil JTE, %
| 5'44| | | | | Approach Depart

Q
1
z
3
4
5 11 13,461
& 11 26,758
7 11 13,357
8 11 26,652
a 16 27,038
10 zl 13,598
11 zl 26,621
1z zl 13,607
13 zl 26,512
14 zl 13,342
15 zl 26,587
16 z6 13,753
17 26 26,580
18 32 13,585
19 32 26,573
20 sz 13,244
2l 32 26,492
2z 37 13,639
23 37 27,034
24 37 13,754
25 37 26,822
26 37 13,593
27 a7 26,887 i
28 42 13,336
29 42 26,564
30 45 13,712
3l 45 26,198
32 45 14,027
33 45 26,161
34 53 13,415 v
[ selecten | [ cearan |

Select Load
and Bun LEAF

|

=7

Exit

|
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to bitaee Lo
e Toggle allows user to use 20 nam C
English or Metric Units - comaens an 0 15 T

« Button allows user to convert a
loaded FWD/HWD file into the s e

PDDX file format =
e Selecting multiple drop s e
locations prior to clicking the BT T
backcalculate button allows for noow e

batch processing 5

a0 Uiaa

-- C Comment at 55 ft T

« Select All and Clear All buttons | : ﬁ i |
. Select All i Al
added for easy batch testing of =
an entire file SR
< | ? 6
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 Help file has been added

20

e A user defined iteration AN
. S

tolerance affecting the ; —
termination criteria for the 2 4 6 ¥ % T
optimization algorithm TG

 Graph displays normally
during backcalculation Betch Groph |
process but also shows a
batch gr aph after Deflection, mil Deflectian, mil JTE, % ‘
calculations v topromn ) [ Goer

L 5000000 ,f/

« Users can now calculate joint  °; ; - ; )

transfer efficiency by —s —¢ —s —2 —

approach or depart locations
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« Redesigned, moving from VB6 to VB.NET

 Backcalculation results can now be output as an
Excel File

« LEAF is compatible in both BAKFAA & FAARFIELD
 Extended list of supported file formats

_ F20,F25 fwd, .F20, .F25
_ FwdWin fwd, .txt
M3 fwd, .hwd, .dat
_ M5 fwd, .hwd, .dat
CarlBro Axt, .fwd
PaveTest .CSV
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F/HWD Round-Up Background

1. Create an indoor, controlled pavement structure for
F/HWD testing purposes

2. Develop atesting plan for evaluating F/HWD vehicles

3. Evaluate specifications and methodologies of
various F/HWD equipment

4. Examine what, if any differences are found between
Individual manufactures data and the effects that
may have on data evaluation

5. Provide industry with the testing data for more
exhaustive analysis
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F/HWD Round-Up Background

STA75 STA 225 STA37.5 STA52.5
N STA 120.0
STA0.0 STAlx 60.0

|STA 15.0

20 21 22(23 24 25| 26 27 28|29 30
® L L L J ® L L ® L L ®
1 2 3|4 5 6|7 8 9| 10 11
STA65.0 STA85.0
STA 90.0 STA 110.0
STAT00 STA 100.0
STA 80.0
RIGID PAVEMENT FLEXIBLE PAVEMENT
@® Drop Location
FWD- Testing Load Levels HWD- Testing Load Levels

9,000 Ibs 12,000 Ibs

12,000 Ibs 24,000 Ibs

16,000 Ibs 36,000 Ibs

10
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Raw Data

 Nearly 1,200 individual files collected from the
F/HWD equipment

e Countless deflections and time histories data
collected for each drop location

 Nearly 900 individual files collected from the
embedded sensors

 With 49 embedded sensors that equals nearly 44,000
unique data collected

 Unprocessed deflection and time history files were
published first
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Excel Workbook Database

« F/HWD equipment data sorted by participant and by
drop
 Database data includes but is not limited to:
— Pavement Type Under Plate Load
— Load
— Deflection (at each sensor)
— Time History
— Pulse Width (at each sensor)
— Peak Time (at each sensor)
— Pavement and Air Temperature
— Limited Embedded Sensor Responses
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STA75 STA 225 STA37.5

STA0.0

nteractive Webpage Query System

STA52.5
STA 120.0
STAlx 60.0

|STA 15.0

20 21 22123 24 25| 26 27 28|29

=
N
w

RIGID PAVEMENT

@® Drop Location
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STA90.0 STA 110.0

STAT0.0 STA 100.0

STA 80.0

FLEXIBLE PAVEMENT
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nteractive Webpage Query System

@) http://localhost/hwd/Search.aspx?Loc=8 @| Federal Aviation... %

File Edit View Favorites Tools Help

Federal Aviation
Administration

GOUEE Drop Data

Select Manufacturer & Vehicle Direction for Drop Location 8

Select FAA KUAB v
Choose Cycle & Vehicle Direction Selection

(Cycle 1) West to East (Cycle 1) West to East

(Cycle 2) East to West

Direction | Drop Drop Pavement | PCC Plate Load | Deflection, | Deflection, | Deflection, | Deflection, | Deflection, | Deflection, | Deflection
Location | Number | Type Plate Diameter | (lbs) | Sensor Sensor Sensor Sensor Sensor Sensor Sensor
Under Position | (in) Offset Offset Offset Offset Offset Offset Offset
Plate (0", (mil) | (-12"), (12"), (mil) | (24"), (mil) | (36"), (mil) | (48"), (mil) | (60"), (mil;
(mil)
1 8 1 PCC CENTER | 5.91 36763 | 5.61 5.13 522 474 434 393 348
1 8 2 PCC CENTER | 5.91 12575 | 1.86 1.69 1.72 1.57 1.46 1.30 1.20
1 8 3 PCC CENTER | 5.91 24806 | 3.80 3.49 3.55 321 294 2.67 243
1 8 4 PCC CENTER | 5.91 37095 | 5.56 509 521 473 434 3.97 3.55

<
Export To Excel

s Uf&' D"‘Ipa”‘ment;:;”a““"‘a“"“ Readers & Viewers Government Sites Contact Us
., Federal Aviation ministration B li] T E frmy T . L
800 Independence Avenue, SW - 2 &l USA'SS\‘,’ rofect Manager:

7 Washington, DC 20591 B 7
 S6TELL FAA (1-866-835-5322)  Web Policies :‘:ég?:g“af‘f‘gm'
‘Web Paolicies & Notices r.y.g
Privacy Policy Regulations.gov
Data.gov
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Future Work

« BAKFAA

— User Group Meeting (Address Comments and
Suggestions)

— Consider integration of Al

« F/HWD Round-Up
— Process and publish embedded sensor data

— Provide software and instructions need to view embedded
sensor data

— Examine analysis opportunities (i.e. — compare dynamic
loading responses and F/HWD responses)
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Questions??
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