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The Nile Bridge (Jinja) Project: Background

* Built across the River Nile, located at Jinja
to:

* Reduce traffic at the eastern part of
Uganda

* Ease road safety issues

* Create areliable and faster connection to
other parts of the country

* The 5th largest bridge in Africa: 525m
long and 22.9m wide

* The bridge was built to last for 120 years

* Serves as a tourist attraction ' . \
* \ PN
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°* Economic importance: \%/
* Uganda is a landlocked country, :

so the bridge serves as the major B

import and export route through / J
the coast of Kenya (Port e
Mombasa precisely)
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Overloaded Vehicles

* Commercial vehicle traffic at the bridge includes a high volum f heavy
trucks transporting goods

* Axle overloading has rip

ole effect on premature pavement damage

[~
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* Monitors heavy vehicles which cause
greater damage to roads (damage
increases exponentially by weight)[1]

* Integration with a Virtual Weigh 120

Station (VWS) system allows law L
enforcement to identify overweight Ay
vehicles and target them for i3
enforcement | 9

* Quantifies the traffic 3 ]
count, classification and weights that S ———

10% INCREASE IN WEIGHT = 45% INCREASE IN DAMAGE B 50 =

the roadway is experiencing

1 Yiu, Yuen. 2020. "How Much Damage Do Heavy Trucks Do to Our Roads?" (online). Inside Science. 2020-10-12. https://www.insidescience.org/news/how-much-damage-do-heavy-trucks-do-our-roads
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Adding WIM to the Project

* WIM enforcement was not part of the original contract

* WIM was recommended and included through a supplementary budget to

protect the bridge structure and pavement from damage due to vehicle
overload

* WIM systems were determined to be needed at both approaches to the
bridge to protect the investment

* IRD was approached to recommend a solution that will meet that objective

* Through extensive consultation and discussions, we determined that a Virtual
WIM system designh would be most appropriate

* The recommendation was reviewed and approved by the chief project
engineer and consultant

L&
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High Speed Virtual WIM Enforcement: SITE LA

Each Side Includes:

« ASTM Type IlI / COST 323
A[5] WIM accuracy

 Triple threshold Kistler
Lineas® Quartz sensors

 Virtual Weigh Station
(VWS) — web-based
software

* VI2ZM™ data reporting

« IMMS™ maintenance
management system

» Portable scales (SAWIII
15C) with static weighing
software for use by
UNRA’'s Mobile
enforcement Team

« Off-scale detection
functionality
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e Side View Cameras
,---- ANPR Cameras

- Inductive Loops

h----#-lr-—\

- \Wa

LIneas®.
VWIM

Ol 1110 <=
Ol i i1l <=

vy

WIM Sensors

iSINC® Electronics

Lineas Quartz WIM Sensors by Kistler.
Lineas is a trademark owned by Kistler.
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VWS - Live Vehicle DISPLAY
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WIM Results

WIM Compliance

f.' .: o Axle Separat:on Left we.zn
{cm) (kg)

tall
@ 1 0o 2922
256 2,802
3 137 3,680
4 624 3,610
5 133 3,561
6 135 4,565

Vehicle Class Axle Length {cm Speed (kph)  GVW (kg) Max GVW (kg)
59776 8 6 1,584 39 43,971 50,000
Max GVW (%) License Plate Number
88

000kg) 24.4 13.0 6.6

A overweight

Right '.‘.'efht Total WQ(EO-_: Allowable .‘Jg(eh: Weight Violation Group Type
(g) g 9)
3,662 6,584 8,000 single
2,684 5,486 9,000 s
andaem
3,797 7,477 9,000
tridem axle
4,354 7,964 8,000 vialation
: tridem axle
tridem axle
3,838 8,403 8,000 violation

Group Weight Group Allowable Weight

(kg) {kg)
6,584 8,000
12,963 18,000
24,426 24,000

2020-04-29 01:34:59 PM EAT
LANE 1 - DRIVE
Njeru EB

®-

INTEAMATIDONAL AOAD OYMAMICS IHNC.

Copyright © 2020 by International Road Dynamics Inc.
www.irdinc.com

&) QUARTE

RHILL

TEAM MENEER



Portable Scales Enforcement

* IRD SAW Il Scales is being used for weighing by mobile enforcement teams
who can issue overweight citations
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VI?M™ Reports: Vehicle Volume/Class

2an
VI'M ., i Dashboard  Users v  Sites v  Reports \»  Schedules \»  Vehicle Search 2
Vehicle Volume Show  Sequential Days From:  2019-09-02 To:  2019-09-04
Site: Jinja Bridge WB Lane(s)y  W-DCOLDRV x Class(es): 9% 71X 2x 3 x 4x Run
W_DCOL_PAS x W_12.DRV X §X BX 7Tx 8x 9x
W_13_DRV x W_23 DRV X 10x M1 x 12x 13 x
W 12 PAS x W_13 PAS x W% HES
W_23 PAS x
Volume
3500 Total Vehicles
122,356
2500
5000 Legend
® Mon 02-09-19 == Tue 03-09-19
1500 Wed 04-09-19
1000
500

5 6 8 9 10 A 12 13 14 15 16 17 18 19 20 21 22 23 24

Hours Interval” 1 Hour

www.irdinc.com
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Weight Violation by Hour
Site Jinja Bridge EB Class Oto 15 Date 2020-Mar-01 to 2020-Mar-16
Lanes FE_12_DRV, E_12_PAS E_13_DRV, E_13_PAS, E_23 DRV, E_23_PAS, E_DCOL_DRY, E_DCOL_PAS
Hour | Ewor  Weight  Weignt NoWewnt o Weint o weignt SCOU singleade  TSL rademade  OEC o S0 MECCE SRR e W
Vehicles Vehicles Vehicles Violation Violation Violation Violation Violation Violation Violation
0-1 2,345 724 1,821 1,204 417 25.72% 74 304 52 83 o o 0 o 817
1-2 2,981 BOE 2,085 1,608 387 1B.56% &1 243 78 01 ] o o 0 0 a7
2-3 5,465 1,550 3915 3,534 381 2.73% 3 214 55 110 o o o ] 0 L)
34 8,082 2,300 6773 B.424 348 5.15% 42 238 48 78 ] o o ] 0 340
4.5 17,758 3046 13,810 13,440 aro 2 68% 53 278 74 a1 o o o ] 0 afo
56 18,247 3813 14,334 14,050 284 1.98% &1 132 75 106 ] o o ] 0 284
6-7 15,223 3,150 12,073 11,805 268 2.27% 76 185 47 48 o o o ] 0 268
78 14,172 2,308 11,383 11,560 204 2.48% 83 188 52 85 ] o o 0 0 204
89 14,142 2 Fi56 11,438 11,126 360 3.13% &7 171 &7 114 o ] o 0 0 380
9-10 14,358 2,648 11,708 11,428 280 2.30% 3@ 118 50 115 4 o o 0 o 280
10-11 13,238 2850 10,379 10,083 288 2.78% 80 137 B0 83 o o o o 0 288
1112 14,120 3414 10,708 10,303 403 3.76% 88 171 106 126 4 o o ] 0 403
1213 13,878 3436 10,438 10,117 321 3.08% 83 183 Ba 74 4 o o o 0 3
1314 14,098 3.828 11,169 10,775 and 3.53% Fi| 196 8o 13z ] o o ] 0 o4
1415 15,295 3784 11,531 11,144 387 3.38% a7 M B0 a4 o ] o ] o a7
1516 15,118 4248 10,868 10.471 3a7 3.65% a4 150 108 146 ] o o 0 0 o7
1617 14,480 4,005 10,475 10,082 383 3.75% BS 178 Be 124 o ] o 0 0 383
1718 11,812 3.265 B.347 7,800 447 5.368% 104 185 144 139 ] o o 0 0 247
1819 0,473 2627 6,896 6,300 456 6.56% 56 240 124 152 o o o 0 o 258
19-20 8,463 2270 6,184 5631 553 B.94% 152 ) 17 104 ] o o 0 0 553
20-21 6,383 1,751 4,832 4,106 436 2.41% 118 280 B3 a2 o o o ] 0 238
2122 5,585 1,642 3,843 3424 518 13.18% 128 385 B7 a2 ] o o 0 0 518
22-23 3,445 266 2,478 1,880 480 18.77% 104 388 Bid &1 o o o ] 0 a0
2324 2,404 686 1,808 1,362 448 24 87% 105 208 28 26 ] o o ] 0 248
Total 262,349 62,876 199,473 190,155 5,318 4.67% 1,904 5433 1,890 2,368 12 0 [ ] [} 9,318
Percent Vehicles with Wamings 24.0%
R
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Weight Violation by Class

Site

Jinja Bridge EB

Class Oto 15

Lanes E_12_DRV,E_12_PAS, E_13_DRv, E_13_PAS, E_23_DRV, E_23_PAS, E_DCOL_DRV. E_DCOL_PAS

Total Mon-

Invalid

Good

Steering o le Axle

Tandem

Guadrem

Date

Axle Axle Group Axle Group

Axle Unit

2020-Mar-01 to 2020-Mar-16

Class Error Weight Weight ”;:‘I:'t?:: w:::f:: \rim::lfi Axe TS Axle T"?u"::-llaﬂtlij::l: Axle  Balance Individual Combination Individual ‘h'inlftiﬂn
Vehicles Vehicles Vehicles Violation Violation Viclation Violation Violation Violation Violation
i} i} L1 0 i 0 0.00% i 0 il ] I il ] 0 il W]
1 181,792 19,833 161,859 161,523 58 0.02% T 31 i 1] 1] i 1] o ] 35
2 4,120 5448 2A672 18,493 5179 21.88% o83 5,162 il ] I il ] 0 il 5179
3 & 594 & 109 1,485 B4R B3T 42.00% 2498 ] 374 1] 1] i 1] o ] BaT
4 1,342 T48 504 BB 28 38.05% T4 ] 168 46 ] ] 1] o ] 238
5 4 92 4 825 &7 a7 0 0.00% i 1]} il ] (1] il ] b il i
3 27 B51 178 158 18 10.E3% 14 4 4 B ] ] 1] o ] 18
T Q2492 5,303 1989 3,708 T84 T.12% 187 05 18 137 1] i 1] o ] 284
a 16,690 0 348 7351 4 537 2814 35 8% 276 | 1.241 21487 | il ] 0 il 2814
9 14 14 ] ] L1} 0.00% ] 1]} i 1] 1] i 1] o ] 1]
10 101 100 1 1 0 0.00% i | il ] | il ] 0 il i
11 133 121 12 12 0 0.00% i 1]} il ] (1] il ] b il i
12 E15 542 73 36 37 B0 EE% 25 23 a7 ] | il ] 0 il ar
13 9 B30 161 Td &7 04 040 50 | &0 ] 12 il ] b il a7y
14 10,137 10,104 13 33 0 0.00% i 0 il ] I il ] 0 il W]
15 i 0 0 i 0 0.00% i 1} il ] (1] il ] k] i W]
Total 262,345 62,878 199,473 190,155 818 48T% 1,904 5,439 1,800 2,508 12 [i] 1] ] [i] 9. 318
Parcen! Vahicles with Warnings 4.0

INTEAMATIDONAL AOAD OYMAMICS IHNC.
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3 Jinga Bridge
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1 Hosts DOWN 4 Hosts UP MoNITORING FEATURES HOST AND SERVICE CHECES
1 CRITICAL 1 CRITICAL 1
I _ 1 Hosts Disabled 1 Services Disabled 22l e
I O UNENOWN I 40K &ll Hosts Enabled All Services Enabled
I -

All Hosts Enabled all Services Enabled
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Positive Outcomes

* Effective, accurate enforcement
operation

* Real-time traffic monitoring - viewable
. . e ] ngﬁ!.‘_i'_“gsag?=-«v--*iu|
anywhere via internet Ll e i

I | g
-

* Protects bridge and road infrastructure
* Measures bridge weight loading

* Generates data and reports for planning
purposes

S -

* Alternative to fixed weigh stations:

* Economical — lower CAPEX/OPEX compared
with traditional weigh stations
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Project Partners/Team
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THANK YOU

Brendan Ezeanowi

International Road Dynamics Inc.
Brendan.Ezeanowi@irdinc.com

306-653-6600
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