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Traffic Data Sources

a) Permanent WIM
b) Portable WIM
c) Pneumatic tube counters



Traffic Data Sources.

Type of traffic data being collected & assembled

Traffic . Permanent Portable Pneumatic Traffic
@ ) Permanent Data Type Traffic Parameter WIM WIM Tube (PTT)Counters
W I M Avergge Annual Daily / v J
sta tl ons Traffic (AADT)
Average Annual Daily
(20 13-20 16) ) Truck Traffic (AADTT) v v v
Traffic Volume
Truck percentage v v v
b) Portable
Axles per truck v v
WI M = Vehicle Classification
stations Classification pictribution (VCD) v v v
Vehicle Speed  Vehicle speeds (mph) v v v
Monthly Adjustment /
Adjustment Factors (MAF)
Factors Hourly Distribution
. Factors (HDF) v v v
C) Pneumatlc Yearly Volume Growth
. ~ Growth Rate v
traffic tube : Rate (Gr)
Gross Vehicle Weight
( PTT) (GVW) J v v
Weight Axle Load Distribution
counters Factors (ALDF) or Axle v v
Load Spectra (ALS)
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Traffic Data Sources..

Map location of WIM & PTT Sites for traffic data collected to date

, Permanent WIM (39)

(? Portable WIM (10)

@ Pneumatic traffic tube (PTT) counters (10) .
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Traffic Stations
& Highway Sites

a) Permanent WIM
b) Portable WIM
c) Pneumatic tube counters



Traffic Stations & Hwy Sites.

Example permanent WIM stations

District Hwy Lane GPS Coordinates
(County) Direction
1 Ws13 WAC(Bell) Moderate  IH 35 All (NB & SB) 276-280 N 30° 51' 36" W 97° 35' 18"
2 Ws23 PHR(Hidalgo) Moderate  US 281 All (NB & SB) 750-748 N 26° 41' 09" W 98° 06' 53"
3 W524 ELP(El Paso) Dry-Warm  IH 10 All (EB &WB) 40-41 N 31°37' 59" W 106° 13' 08"
4  W527 FTW(Wise) Wet-Cold  SH 114 All (NB & SB) 582 N 33°02' 11" W 97° 25' 56"
5 W531 LRD(La Salle) Dry-Warm  IH 35 All (NB & SB) 50-55 N 28° 13' 05" W 99° 18' 10"
6 W534 CRP(Corpus Moderate IH 69 All (NB & SB) 145 N 27° 50' 23" W 97° 37' 59"
Christi)
7 W541 ATL(Cass) Wet-Cold ~ FM3129  NB(L1) & SB(L1)  232-230 N 33° 13' 32" W 94° 05' 56"
8  W542 BMT(Western Wet-Warm  IH 10 All (EB &WB) 860-865 N 30° 07' 35" W 94° 01' 25"
Orange
9  W547 AMA (Potter) Dry-Cold IH 40 All (EB & WB) 110-120 N 35°11' 39" W 101° 04' 26
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Traffic Stations & Hwy Sites..

Example portable WIM sites

District Hwy Lane GPS Coordinates
(County) Direction

1 TS001 LRD (Webb) Dry-warm Us 83 NB (Outside) 678-680 N 28° 02’ 37.4”, W 099° 32’ 59.8”

2 TS002  BRY Wet-Warm  SH7 All (EB & WB) 618-616 N 31°15'27.1" W 96° 21' 09.5"
(Robertson)

3 TS003  BRY(Leon) Wet-Warm  SH7 WB-L1 658-660 N 31° 18", W 95° 35’

4  TS007  FTW (Wise) Wet-Cold SH114  EB-L1 582-584 N 33°02; W 97°25’

5  TS004  LRD(Dimmit)  Dry-Warm  FM 468  EB-L1 432-434 N 28°33’; W 99°30’

6  TSO05  CRP (Live Oak) Moderate US281  NB-L1 & SB-L1 620-622 N 28°27'59.0", W 98°10'50.7"

7 TS006  BwD Dry-Warm  SH6 NB-L1 386-384 N 32°13; W 98°57'W
(Comanche)

8 TS008  ODA (Midland) Dry-Warm FM 1787 All (EB & WB) 280 N 31°41’; W 102°07"

9 TS009 | RrD (Webb) Dry-Warm  US 83 NB (Outside) 696-698 N 27° 46’ 46.2”, W 099° 27’ 0.2”
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Traffic Stations & Hwy Sites...

Example PTT sites

District Climatic | Hwy Lane GPS Coordinates
(County) | Region Direction
1 TTI0O0001 ATL (Panola) Wet-Cold UsS 59 SB (Outside) 308-310 N 32°12'05.3" W 94° 20' 35.5"
2 TTI00051 AUS Moderate SH 304 SB 450-452 N 30° 06' 06.8" W 97° 21' 08.5"
(Bastrop)
3 TT100024 YKM(Lavaca) Wet-Warm SH 95 SB 522-524 N 29° 22'34.6" W 97° 09' 52.0"
4 TTI00002 FTW (Wise) Wet-Cold SH 114 EB (Outside) 582-584 N 33°02'12.1" W 97° 25' 34.5"
5 TTIO0005 LRD Dry-Warm Loop 480 SB & NB 570-567 N 28° 40' 58.9" W 100° 30' 10.5"
(Maverick) (Outside)
6 TTI0O0016 HOU(Harris) Wet-Warm FM 2100 NB & SB 456-454 N 29° 55'32.6" W 95° 04' 18.2"
7 TTIO0007 PAR(Lamar) Wet-Cold us 271 NB & SB 187-188 N 33° 51' 06.50" W 95° 30' 33.20"
8 TTI00019 SAT(Comal) Dry-Warm IH 35 SB (Outside) 190-189 N 29° 42' 34.8" W 98° 05' 23.8"
9 TTIO0009 WAC(Bell) Moderate IH 35 NB & SB 269-268 N 30° 58' 25.90" W 97° 30' 55.2"
(Frontage)
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Traffic Parameters
& Example Results

a) Excel data sheets
b) PPT slides
c) The T-DSS



Traffic Parameters Generated

(a) General Traffic Data | (b) Software/M-E Inputs |EEapeam-—-an

1) Volume counts (ADT, 1) FPS

ADTT, %Trucks, etc) 2) TxCRCP-ME (Concrete)
2) Vehicle speed 3) TxM-E
3) Vehicle classification 4) TxACOL

(VCD) 5) TxCrackPro

12. Multi-Trailor 6-Axle Trucks
& o, multiple irailors

4) Hourly & daily 6) M-E PDG

distributions 7) AASHTOWare T e e e ——a=a—-t
5) Growth rates (Gr) 8) PerRoad i DN 2 BNy p——
6) Vehicle weights (GVW)
7) Axle load distribution o
8) Overweight's & 60%

overloading statistics
9) ATHWLDs o
10) LEFs o
11) Etc

Vehicle Class Distribution

c1 c2 ca c4 cs c6 c7 ca €O C10 €11 €12 C13
10% siear v —lane ]l e—lane 2
| Hourly Truck Distribution 500 Daily Truck Distribution
8% ‘ 20000 L@
> 5 g w00
S 6% = 3o £
= = =
3 = >
@ 4% ‘g' 20 = 400
5 ES =
2 o
[a] . = 3 :_-;n 200
® g =
3 2% 00 z 4 g
2 i 1 =
2 v 2 2 2 = 2 =& 2l 2 2l =8
o | Times2 = =2 2 2 Z 25!'35 5 535 5 Mon Tue Wed Thu Fri sat Sun
ANMOVANNAV AN MDY A~ M DLW { g &4 £ 8 #@ 8 & £ &8 € 8 &
AHNNOTIWOONN®DO 33 wnoeuwomanousugy - s 22 o s Al Trucks  mOW Trucks
GVW (Kips) ——— Al Trucks OW Trucks
2}
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Example Traffic Results.

Permanent WIM - Volume & FPS inputs (Example Station W531)

FPS Parameter NB-L1 NB-L2 SB-L1 SB-L2 Comment
(Outside) | (Inside) | (Outside) | (Inside)

ADT-Beginning 6,113 2,699 6,213 2,656 ADT at the beginning of the
design period

ADT-END 20 Year 23,001 10,155 23,377 9,994 ADT at the end of the design
period (20 yrs)

18 kip ESALs

20 Years (millions) 39.08 5.49 40.11 5.76

Avg. vehicle speed ~65 ~65 ~65 ~65 Approach speed :flssumed to be

(mph) equal to operational speed

% Trucks in ADT 47% 13% 51% 14%

ATHWLD (kips) 14.3 11.8 12.3 12.7

%Tandem axles 55.5% 51.1% 57.9% 54.9%
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Example Traffic Results.

Permanent WIM —FPS inputs (Example Station W531)

rE:: Input Design Data @
[~ O e O O e e e T e

IBasic: Design Criteria : ITraffic: Data :
LENGTH OF ANALYSIS PERIOD, (Year) 20 | ADT, BEGINMING (vEH/DaAY) 6113 |
MIN TIME TO FIRST OVERLAY, (Year) 10 : ADT, END 20 %R (VEH/DAY) 23001 :
MIN TIME BETWEEN OVERLAYS, (Year) 8 : 18 kip ESAL 20YR (1 DIRY (millions) 39,08 :
DESIGMN COMFIDEMCE LEVEL 95.0% Cj | AYGAPP. SPEED TO OV ZOME (mph) 65 |
IMITIAL SERVICEABILITY INDEX 4.8 : AyGSFEED, OV, DIRECTION (rmph) 45, :
FINAL SERVICEABILITY INDEX 35 : AYG SPEED. NOMN-OY. DIRECTION (mph) 50. :
SERVICEABILITY INDEX AFTER OVERLAY 48 | PERCENT ADT/HR CONSTRUCTION (%) 60 |
DISTRICT TEMPERATURE CONSTANT {'F) 31 : PERCENT TRUCKS IN ADT (%) 47 :
INTEREST RATE (%) 70 e |

Program Controls

bAXFUNDS fS00YD, INIT COMNET 200.

MAX THICKNESS, INIT CONST 60.0 % g
MAX THICKNESS, ALL OVERLAYS 6.0 To Main Menu
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Example Traffic Results.

Permanent WIM —=TxCRCP-ME inputs (Example Station W531)

CRCP DESIGN PROGRAM BASED ON MECHANISTIC-EMPIRICAL PRINCIPLES

Developed under TXxDOT Research Project 0-5832
Version: TXCRCP-ME v07b

A. Project Identification D. Concrete Layer Information

District Thickness of Concrete Layer (in.)

County 28-Day Modulus of Rupture (psi) 570

Highway

csJ

Direction E. Support Layers Information

Station (Begin)

Station (End) Soil Classification System USCS
Soil Classification of Subgrade
Base Type CTB

B. Design Parameters Base Thickness (in.) 6
Modulus of Base Layer (ksi)

Design Life (year) 30

Number of Punchouts per Mile 10 | Composite K (psifin.) | 0 |

C. Design Traffic

Total Number of Lanes in One Direction
Total Design Traffic in One Direction (million ESALs)

Input  Temperature  Soil Classification | K-Table’n-positeK | S-Table | Stress | Analysis Result | Final Result = Time vs. Punchout

1
Concrete - Inputs (Based on Concrete Daily ESAL) | NB-L1 NB-L2 SB-L1 SB-L2 Comment
Design Life | 30 30 30 30 Years |
Annual Growth Rate 6.72 6.72 6.72 6.72 % |

Number of Lanes in one direction | 2 2 2 2
g 18 kip ESALs 30 Years (million) 221.53 26.20 168.20 14.99 | = Jexas A&M _

ﬁ;::m,n. A |nstitute

of Transponatan



Example Traffic Results..

Permanent WIM - Truck overweight & overloading statistics

m Most Overload Lane ADTT Daily OW Trucks (> 80 kips)

W523 (US 281) SB outside 1968 5.0%
W524 (IH 10) EB outside 3910 94 2.4%
W527 (SH 114) EB outside 1670 333 19.9
W531 (IH 35) NB outside 2400 144 6.0%
W541 (FM 3129)  NB outside 192 70 36.5%
W547 (IH 40) WB outside 2676 159 5.9%
Staions | tiage Overweight (Count of Dl Overwelght Axles)
Single (20 kips) Tandem (> 34 kips) Tridem (> 42 kips) Quad (> 50 kips)
W523 (US 281) 2.0% (14) 8.0% (200) 21.3% (3) 40.0% (1)
W524 (IH 10) 0.7% (41) 3.0% (171) 42.3% (11) 0.0%
W527 (SH 114) 1.0% (27) 33.0% (703) 90.5% (17) 58.3% (1)
W531 (IH 35) 0.8% (26) 7.9% (317) 20.0% (3) 34.8% (1)
W541 (FM 3129) 0.5% (1) 41.5% (149) 4.9% (1) 0.0%
W547 (IH 40) 1.3% (45) 12.0% (508) 91.8% (16) 0.0%
Tandem 8 — 53% 1.3 — 1.8 times (30-80%5)

= Texas A&M
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Example Traffic Results..

Transportation 16

Daily Truck Daily OW Truck (GVW=>80 Kkips) OW %
NB Qutside 2400 144 6.0%
NB Inside 369 19 5.1%
SB QOutside 3145 31 1.0%
SB Inside 363 18 5.0%
North Bound
L1 = OQutside Lane L2 = Inside Lane
Axle Type Daily Count | OW Axle Count | % OW Daily Count | OW Axle Count | % OW
Single 3209 25.6 0.8% 515 2.7 0.5%
Tandem 4019 317.4 7.9% 539 65.3 12.1%
Tridem 12 2.4 20.0% 1.4 0.3 21.4%
Quad 1.15 0.4 34.8% 0.15 0.05 33.3%
South Bound
L1 = Outside Lane L2 = Inside Lane
Axle Type Daily Count  OW Axle Count| % OW Daily Count| OW Axle Count| % OW
Single 3944 19.00 0.5% 478 2.5 0.5%
Tandem 5446 232.00 4.3% 583 63.8 10.9%
Tridem 13 4.9 37.7% 1.4 0.4 28.6%
Quad 1.4 0.6 42.9% 0.16 0.08 50.0%
E g

OW Criteria: Single >20 kips, Tandem > 34 kips, Tridem > 42 kips, Quad>50 kipS/‘-‘ Texas ASM

A |nstitute




Example Traffic Results...

Permanent WIM — GVW distribution (Example Station W531)

GVW Distribution =SB (L1) GVW Distribution - SB (L2)
SO000 100 A500 120%
A5000 | 4000 i
: O 100%
40000 A 3500 |
e Bie 3000 0%
3000 3500
25000 [0 B
2000
20000 |
— 4w 1500 AT f r 409
. 1000 RS HA
10000 30 : | 209
5000 500 L | : .‘|||
o | 5 % Qg = | ..‘. Ml ‘I Ll 0%
MY EUEEENE R R YR ES YR RRE2RRNBR2RSE88232R
GVW Distribution — NB (L1) GVW Distribution — NB (L2)
25000 1208 25000 120%
/F,_.— 100% 20000 I /_7 10060
547 _,-"" BOFE i Bing
1 ..a":‘ I 1lil 1
[0 B
05 LR
| 208 pL1
. -

) M- =] WS )
F 28243 = B |
R A =
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Example Traffic Results.....

Permanent WIM - Axle weight distribution (Example Station W531 , NB outside)

Ul
o
o

400

300

Number of Axles

200

100

2.0

15

1.0

Number of Axles

Single Axles

3 57 911131517192123252729313335373941

Axle Weight (kips)

Tridem Axles

Axle Weight (kips)

Number of Axles

Number of Axles

400

300

200

100

0.12

0.10

0.08

0.06

0.04

0.02

0.00

Tandem Axles

6 1014 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 82
Axle Weight (kips)

Quad Axles

12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102
Axle Weight (kips)

/‘-‘ _;l_'exas Af-tIV{ .
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Example Traffic Results.....

Permanent WIM - Overweight hourly distribution (Example Station W531)

Hourly OW Weekend- NB Hourly OW Weekdays-NB
200 200
fﬂ 160 % 160
= L=t
$ 120 2 120
kS 5]
E . lllll\-\-ll L
E = l
S 40 S 40 I_ lll l
z
Fe |11t 4 [T
1 23 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 1 23 45 6 7 & 91011121314 1516 17 18 19 20 21 22 23 24
Time of the day Time of the day
ENB-L1 mNB-L2 ENB-I.L1 mNB-L2
Hourly OW Weekend-SB Hourly OW Weekdays-SB
200 200
%3 160 % 160
= e
= 120 =120
s =
5 80 5 80
E E
i lluulm Mlu I m
0 1 23 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 0 1 23 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24
Time of the day Time of the day
mSB-L1 mSB-L2 mSB-L1 mSB-L2
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Example Traffic Results.....

Permanent WIM - Overweight daily distribution (Example Station W531)

NB-L1 SB-L1

250 50

% 200 % 40
2 =

2 150 = 30
B B
= =

_aé 100 _ué 20

Z 50 Z 10

0 0

Monday Tuesday Wednesday Thursday  Friday  Saturday  Sunday Monday  Tuesday Wednesday Thursday Friday  Saturday  Sunday
Axis Title Axis Title
NB-L2 SB-L2

35 40
30 "
] 2z

2 25 5 30
5 5
= 20 z

= = 20
= 15 [
2 2
= 10 =

=] = 10
4 Z

5
0 0
Monday Tuesday Wednesday Thursday  Friday  Saturday  Sunday Monday Tuesday Wednesday Thursday  Friday  Saturday  Sunday
Axis Title Axis Title
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Example Traffic Results......

Permanent WIM - Daily ATHWLD Distribution (Example Station W531)

ATHWLD-NB ATHWLD-SB

16.00 16.00

12.00 12.00
8.0 8.01
4.0 4.0

0.00

0.00
Monday  Tuesday Wednesday Thursday  Friday Saturday  Sunday Monday  Tuesday Wednesday Thursday  Friday Saturday ~ Sunday

ENB-L1(0) ®NBL2()

_ ATHWLD % Tandem Axles

Wheel Load (kip)
Wheel load (kip)

(=
(=]

®SB-L1(0) m™SB-L2(D)

NB-L1 (O) 14.34 kips 55.5%
NB-L2 (1) 11.78 Kips 51.1%
SB-L1 (0) 12.25 Kips 57.9%
SB-L2 (1) 12.74 Kips 54.9%

=¥ /.“,Iexas ASM.
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Example Traffic Results...

A ME traffic data collected using portable WIM
on US 83 NB (LRD) = RM 698-696

Volume Parameter FPS Input 20 Single Axles 20 Tandem Axles
ADT 1714 ADT-Beginning 3429 _ | . _ -
ADT-END 20 Year 6,193 815 ! 815 !
ADTT 495 18 kip ESALs 5 Lo 5 R
. 8.44 5 ! 2
Tk % 28.8% 20 Years (million) 21 : 3 10
Avg. vehicle speed 597 *E : *E
20-Yr 18-kip 8.44 (mph) 2 l a
e = 5 1 = 5
ESALs million g4Trucks in ADT 288% = I | ! k:
0 \I\.IIIIII\ T T T T T T TT \I\II.I.I\ 1T 0 I-I T \-II\ TrTTTTTTTTTT I.\ L
5 0% — . 3 8 13 18 23 6 16 26 36 46 56
%GVW Distribution Axle Weight (kips) Axle Weight (kips)
4.0% L~ . .
- 1 Limit (80 kips) 30 Tridem Axles 20 Quad Axles
£ |
§ 0% = g i g .
'g | E 20 : Limit E 15 : I(urgulz |
2 = t42-kips) L 50 kips
§ 20 5 o I !
[=} = T t
3 1% I 3 10 & :
é o 2 3 |
il 3 % |
0.0% TN T T 0 1
Hhﬂﬂn;;g@assm&g;ag%ﬂ rFrrrrrrrrrT T T T T T T T T T rrrrrrT il rrrrrrTTTTT TTTT T T T T T T T T T T T Tl
= =~ 12 27 42 57 72 87 12 27 42 57 72 87
GVW (kips) Axle Weight (kips) Axle Weight (kips)

=¥ /.“,Iexas ASM.
Tonse ransportation
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Example Traffic Data Results..

A ME traffic data collected using portable WIM
on US 83 NB (LRD) = RM 698-696

Daily Truck Distribution

Hourly Truck Distribution
40.0 800
£
L]
= 300 £ 600
S 3
> =)
= >
5 200 > 400
0 ‘'
I (] - 31
1]
& 100 gp 200 57
5 © 9% 99 99 84
Z g
0.0 0
O O O O O O O O O o o o .
Times2 2 @2 8 2 29 2 2 8 e 2 9 Mon Tue Wed Thu Fri Sat Sun
8 8 3 8§38 8 3 3 &5 3 R A
m All Trucks ® OW Trucks
e A|| Trucks e O\W Trucks

= Texas A&M
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Example Traffic Data Results...

County
Nearest RM

ADT

ADTT

Avg. Truck Speed

20-year ESAL

ATHWLDs

Class9 Front Axle Wt. COV
Daily GVW overweight

Daily Tandem Axle
Overweight

Webb

698 (0.8 miles to
North)

1877

610

59.4 mph
9.33 million
11.39

7.5 %

127 (24.8%)

230 (28.4%)

Location 2
Artesial

i

2344 )
911 @ (@) Encinal

Dimmit

654 (0.6 miles to
North)

58.7 mph
21.21 million
15.9 kips
13.4%

366 (40.2%)

Las Tiendas

Location

802 (52.5%)

/‘-‘ _;l_'exas A?tIV{ .
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Example Traffic Results.........

3.0% " " .
%GVW Distribution Single Axles Tandem Axles
: 25 16
. . . | -
® imit (80 kips) = I % I
<20% ‘ 9—5-20 " £ -
S S5 I § Limit
3 3 1 imit 24 (34 kips)
£ %10 ! (20 kips) 5
o | b ¥ -—
8 1.0% ' 3 a
2 v | 24
% é 5 | | | : é | JTITIT'ﬁ‘ﬁ‘V‘FH‘H'V‘F\
-
0 |I| T ||| ||| T |I|| ||||||| II:I. |||||||||||| 0 |'|'|'|I|I| TTTTTTTTTh
O i 3 8 13 18 23 28 6 16 26 36 46 56 66
Lo B o B o T o o L~ o . T = L s T S N o T o ) T o T o TR Y o IR o I
A B B Axle Weight (kips) Axle Weight (kips)
GVW (kips)
Tridem Axles Quad Axles
25 30
Axle Type Daily Count T2 : gu
c H H = 1 . .
Steering Axles 438 S s  Limit § . Limit
o 2 I (42 kips) 3 1 (50 kips)
Non-steering Single Axles 250 £ L0 ! 5. \
. z 7
Single Axles 688 é g
5 6
Tandem Axles 609 I |I |
. 0 IIII IIIIIIIIIIII e e e 0|||||||||||||
Tridem Axles 63 2 7 &2 5T T8 2 7 &2 5T ! 8 1w
Quad Axles 3 Axle Weight (kips) Axle Weight (kips)

Transportation

lg' US 83 NB, RM 678-680 (Webb County, LRD): https://goo.gl/udrétl /_“Te"as"&"”
Dapariman Al |nstitute



Example Traffic Results.........

30% o Overweight Distribution s Single Axles 5 Tandem Axles
g g 2
R $10 S10
é 1.0% ‘EO.S g 5
: 3 3
> 0.0% ALLLLLLELL |||| |||I|I|I|I|I|I|I|I|I|.|.| S T PR D é 0.0 0
% % A 35 583 0N g4 123 2021222324.252.6272829 34 38 42 4B 50 54 58 62 66
swwikps) " Axle Weight (kips) Axle Weight (kips)
27.6% Overloaded Trucks 1.6% Overloaded Trucks Daily 28.4% Overloaded Trucks Daily
Daily (GVW 2 80 kips) (Single Axle Weight 220 kips) (Tandem Axle Weight >34 kips)
Over-Weight summary Daily Overweight Count (% of Total) Maximum Overweight Recorded
GVW Overweight (= 80 kips) 121 (27.6%) 123 kips (54% Overweight)
Single Axles (> 20 kips) 14 (2.0%) 29 kips (45% Overweight)
Tandem Axles (= 34 kips) 159 (26.1%) 66 kips (94% Overweight)
Tridem Axles (= 42 kips) 11 (17.0%) 57 kips (36% Overweight)
Quad Axles (= 50 kips) 0.5 (16.2%) 54 kips (8% Overweight)

Transportation

J;::r;,n. Al |siitute
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Example Traffic Results..........

Hourly Truck Distribution Daily Truck Distribution
40 1000

o
g 30 s [ aily Trucks E 800 m All Trucks
o s Daily OW Trucks —g
= S 600 B OW Trucks
=
T 2 =
] a 400
I a
& 10 &
& = 200 39120 fhog 1236 N
7] > 55
0 0
2 8 8 8 8 8 8 8 8 8 8 8 Mon  Tue Wed  Thu Fri Sat Sun
S o ¥ ©8 @ & AN F © @ S 9«
[ (== o o =] ~— - ~— — — [ (o]
Time of the Day

= 3:00 PM to 9:00 PM (15:00 — 21:00 hrs) is most critical in terms of overloaded truck operation (GVW > 80
kips), i.e., most overloaded trucks occurred between 3:00 PM & 9:00 PM .

= Monday & Friday has more recorded overweight trucks than the other days of the week — that is most
overloaded trucks occurred on Monday & Friday

Transportation

lg' US 83 NB, RM 678-680 (Webb County, LRD): https://goo.gl/udrétl /_“Te"as"&"”
Bepannant Al |nstitute



Example Results............

2.0% - ——y
" " % Overweight Distribution
 15%
c
2
-
=]
2 10%
&
Q
)]
S 05%
ﬁ | | 14
0-0% LR LR LI LI LI LI 1 IIII|I|I|I|III|IIIIIIII?IIII
AN N ~d DM~ A N Mm
00O MOO0 00 ddNNNMM
L B I I I s B O B
GVW (kips)

40.2% Overloaded Trucks Daily
(GVW 2= 80 kips)

Single Axles

!_\.
(9, ]

—
(=]

o
wn

Axle Distribution (26)
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Over-Weight summary

Daily Overweight Count (% of Total) Maximum Overweight Recorded

GVW Overweight (= 80 kips)
Single Axles (= 20 kips)
Tandem Axles (= 34 kips)
Tridem Axles (= 42 kips)
Quad Axles (= 50 kips)

366 (40.2%)
74 (6.7%)
802 (52.5%)
14 (60.7%)
4 (65.8%)

140 kips (75% Overweight)
32 kips (78% Overweight)
66 kips (94% Overweight)
93 kips (120% Overweight)

102 kips (104% Overweight)

US 83 NB, RM 654-652 (Dimmit County, LRD)
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Example Traffic Results..............

a GVW & axle load distribution — SH 7, Bryan

25 16
e N — Single Axles-SH 7 WB Tandem Axles-SH 7 WB
- 1
4% 20 1
- I 12 | I
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. | , ulllllll, 2, Ll
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5.0% . 25 . 16
GVW -SH 7EB I Limit Single Axles-SH 7 EB Tandem Axlegsr$H 7 EB
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é 1 3 1 ?12
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= E 1 E
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Traffic Data Accuracy
& System Comparisons



System & Traffic Data Comparison.

Permanent WIM — ADT Comparison with TPP

WS523 (US 281)

W524 (IH 10)

W527 (SH 114)

W531 (IH 35)

W541 (FM 3129)

W547 (IH 40)

PHR

ELP

FTW

LRD

ATL

AMA

TTI
14, 527

24, 445

15, 260

17, 681

1,121

11, 976

TPP
14, 403

25, 027

15, 869

17, 685

1, 150

12, 187

Transportation

/‘-‘ Texas A&M

A |nstitute



System & Traffic Data Comparison..

Portable WIM — ADT comparison with permanent WIM, TPP website, & PTT

Portable Permanent | Nearest Site (s) on
WIM (TTI) WIM (TTI) TPP Website (TTI

TS001 us 83 4 687 5130 4619
TS002 SH7 BRY 2 692 - 2518 2525
TS003 SH7 BRY 2 050 - 1913 2118
TS007 SH 114 (EB-L1) FTW 4511 4 802 4873 4230
(Jul2016)

TS005 us 281 CRP 10 310 - 10 239

TS006 SH 6 BWD 2118 - 2 085

TS004 FM 468 LRD 1976 - 1757

TS008 FM 1787 ODA 2521 - 2552

TS009 US 83 LRD 3520 - 3769 3506

g Station/sites for TTl portable & TP&P website are not exactly the same

/ }-exaspAoft’v{
Tones l’aﬂs 8 lOn
s Al |nstitute



System & Traffic Data Comparison...

Portable WIM - Validation with permanent WIM (SH 114, EB outside lane, Jul2016)

WIM Type Permanent WIM Portable WIM

Site ID#

Unit#

ADT (EB outside lane)
%Trucks (EB outside lane)
ADTT (EB outside lane)
18-kip ESALs

Comment

Data analyzed by

W527
LW-527
4 802
32.9%
1572
39.4 million

VP (TTI)

TS0007 TTI00002

TRS-3 PTT-1
4511 4230
39.8% 29.2%
1561 1235

38.7 million 35.3 million

ESALs estimated using
Haung Book
KK (TTI) Lubinda (TTI)
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System & Traffic Data Comparison....

50%

=
3
=S

30%

20%

Volume Distribution (%)

._.
3
=

2
&

Vehicle Class Distribution

s Prieimatic Tube e Portable WIM

Cl €2 C3 C4 C5 Ce C7 Cs8 (€9 cC10 C11 C12 C13

FHWA Vehicle Classifications

Volume Pneumatic Tube: Portable WIM
ADT 1753 1760
ADTT 624 657
Truck % 35.6% 37.4%
20-Yr 18-kip ESALs  8.89 million 8.31 million
Speed Pneumatic Tube: Portable WIM
Max (All) 108.5 114.0
Max (Truck) 98.5 97.0

Avg (All) 61.7 60.2

Avg (Truck) 58.7 59.1
Speed limit 60 60

Transportation

US 83 NB, RM 678-680 (Webb County, LRD): https://goo.gl/udrétl /“‘Te"as"&""
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=3lKmbmH4ExUL0M&tbnid=KJmW-W_yeBCogM:&ved=0CAUQjRw&url=http://onlinemanuals.txdot.gov/txdotmanuals/tri/vehicle_classification_using_fhwa_13category_scheme.htm&ei=J8d8U8LPNomVqAb41oH4Dg&bvm=bv.67229260,d.b2k&psig=AFQjCNFetFuaJ6lQD6dQ6zW-q674pP5OLQ&ust=1400772773282221

System & Traffic Data Comparison.....

FPS Inputs Pneumatic Tube Portable WIM Comment

ADT (both direction) at the beginning

ADT-Beginning 3506 3520 of the design period

ADT (both direction) at the end of the

ADT-END 20 Year 6332 6 357 design period (20 yrs)

18 kip ESALs 20 Years

(million) 6.89 8.31

Avg. vehicle speed (mph) 61.7 60.2 Approac_h speed assumed to be equal
to operational speed

% Trucks in ADT 35.6% 37.4%

Transportation

ﬁ;::r;,n. Al |siitute

Trarsporatan
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System & Traffic Data Comparison......

FPS Parameter Pneumatic Tube [Portable WIM Comment

ADT-Beginning 4619 4 687 ADT (both direction) at the beginning of the design period
ADT-END 20 Year 8343 8 466 ADT (both direction) at the end of the design period (20 yrs)
18 kip ESALs 20 Years (million) 17.85 21.21

Avg. vehicle speed (mph) 61.7 60.2 Approach speed assumed to be equal to operational speed
% Trucks in ADT 38.3% 38.9%

US 83 NB | LRD, Webb County | (Between FM 133 and FM 2688)
RM 654 & 652 | GPS: N 28°21'37.5" W 099° 37' 55.9"

:https://www.google.com/maps/place/28%C2%B021'37.5%22N+99%C2%B037'55.9%22W/@28.3603951,-
99.63379,16.5z/data=14m5!3m4!11s0x0:0x0!8m213d28.36042814d-99.632204

= Texas A&M
g /‘ Transportation

[;::r;.n._ Al |nstitute



The MS Access
M-E Traffic Data Storage
System(The T-DSS)



The MS Access M-

E Traffic Database

The Prototype T-DSS (MS Access)

Home Create External Data

O

Prakoso, Adrianus

=8| Saeen(Switchboa rd)\"-._

Custom © « N
Search. yel
Screen & |~
,@ Screen(Switchboard)
Traffic Velume & Classification &

JE1 Table01_Traffic Volume, ESALs, & Vehicle Speed Data
S Table02_ADT, ADTT, & Vehicle Classification Data

,E Table03_Traffic Volume Distribution [Daily & Hourly)
FPS & TxM-E Traffic Input Data
W Table04_FPS Input Data

=
=

S Table05a_TxME Input Data [Levell - General)

,E Table0O5b_TxME Input Data(levell1-ClassDistribution ...

TxDOT Project 0-6940

,E TableQ5c_TxME Input Data (Level2-Basic Data)

,E Table06_TxACOL & TxCrackPro Input Data

,E TableO7a_M-E PD'G Input Data [Levell)

,E TableO7b_AASHTOWare PYVMNT Input Diata (Level 1)
Traffic Weights 8 Overloading Data
Table08_Traffic Weight Data

~
=

Table0%a_Owverloading Overweight Data Statistics_...

Table0%b_0Cwverloading Owverweight Data Statistics_...

Table09c_ Overweight Distribution [GVW and Axles)...

Table0%9d_ Overweight Distribution (GVW and Axles)...

Project Managers:

Traffic Volume/ESALs
==l | FPs Traffic Input Data
=5 | TxME Traffic Input Data-Levell
Texas
Department TxME Traffic Input Data-Level2
of Transportation

Traffic Weight/Overloading Data

==

Sonya Badgley, Hua Chen, and Enad Mahmoud

e

Table09e_ Overweight Distribution (Daily and Hourl...

Table09f_ Cverweight Distribution [Daily and Howurl...

al Table10_Load Equivalent Factors [LEFs)

Pl/Research Supervisar:

/ e tion
Lubinds F.Walubita "l institute

Sensitivity & Error Analysis S

A5 Table11_WIM Sensitivity & Error-Accuracy Analysis D...
Supplementary Data S
A2l Table12_FHWA Vehicle Classification System

|
EEH Tahlaid iacatinn of Tavac Darmanant WIRA Statinne

Form View

Tablel13_FHWA Weight Classification

|| Record:

L] 1of1 Ll Mo Filter | |Search

Mum Lock L=
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=1
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Data Analysis Macros,
Clustering Algorithms, &
Demonstration Examples



Macros, Clustering, & Demo Examples
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Summary,
Recommendations, & Way
Forward



Summary & Key Findings

1)

2)

3)

4)

Portable WIM = cost-effective & practical supplement for
site-specific traffic data collection (volume counts, speed,
VCD, & vehicle weight measurements)

Pneumatic tube counters = cheap & quick supplement for
traffic volume counts, vehicle speed, & VCD data only; ideal in
situations where vehicle weight data is not critical.

Macros & algorithms = able to compute & generate M-E traffic
iInputs for both flexible & concrete PVMNTSs

Clustering algorithms = ideal & rapid methodology for
estimating M-E traffic data inputs

T-DSS = convenient & readily accessible MS Access storage
platform for M-E traffic data access

/‘-‘ _;l_'exas AftIV{ .
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Recommendations & Way Forward
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i i i i i
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Project continuation or implementation:

a) More traffic data collection & continued population of the T-DSS for
improved Clustering prediction accuracy

b) Continued improvements & enhancements of the Cluttering algorithms

Prediction Analysis Mow Generate the Traffic Data fram the Buttons Balow
Rank Wik Station Highwa farcantage Maten CEC S OoCOC
3[wsss E|us-ss 26.2% FRS Inpur TRCRER TxhAE I
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Comments & Discussions
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