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Condition Plot
Bl o e o . :
T 589.61 68.36 g7.22 864 65.94 iss_ag iasgg 235.29 55495
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2017 2013 2019 2020 2021 2022 2023 2024 2025 2026
Year
Y5 LONVOA 3 ums a3 99 (g2 ke b Slakad PCT Kl comy Jse
$3Y5 LOVOA 5 5dous 454 (5995 b ol (6,108 wlo jw a3 s § g A Jyi
Sumof | FoP Qc=zp Q>=2
Plan Year (S;umFof S(tiog Preventative | 3 2 E |E2&23 |ES&E8 Total
ap Tunde Funded €52 (E%Sc B8 g
03/21/2017 | $14,329.92 $29,777.00 $0.00 $0.00 $0.00 $ 44,106.92
03/21/2018 | $8,377.46 $37,276.91 $0.00 $0.00 $0.00 $ 45,654.36
03/21/2019 |  $9,236.90 $36,410.31 $0.00 $0.00 $0.00 $ 45,647.21
03/21/2020 | $10,184.52 $ 34,988.94 $0.00 $0.00 $0.00 $45,173.46
03/21/2021 | $11,229.23 $33,630.38 $0.00 $0.00 $0.00 $ 44,859.61
03/21/2022 | $12,381.03 $33,199.10 $0.00 $0.00 $0.00 $45,580.13
03/21/2023 | $13,650.90 $30,407.86 $0.00 $0.00 $0.00 $ 44,058.76
03/21/2024 | $15,051.03 $29,634.78 $0.00 $0.00 $0.00 $ 44,685.82
03/21/2025 | $16,594.58 $28,476.25 $0.00 $0.00 $0.00 $ 45,070.82
03/21/2026 | $18,296.32 $26,641.72 $0.00 $0.00 $0.00 $ 44,938.04
Total Funded M&R. Plot
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Y3 L0V 5 umms 459 (g g0 ks b it (65106 sla Cdlad (gl ol el dza g N0 gl
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Plan Year E S E=8 £ S8 ESa&E8 EEg& 8 Unfunded

£2 gEs gEs §85%s | B25%¢

=2 a Z = =% =%

o T o

(=7
03/21/2017 | $0.00 | $568,030.08 | $5,970,092.14 | $1,246,809.89 | $4,837,319.88 | $12,622,251.98
03/21/2018 | $0.00 | $160,591.58 | $6,567,101.35 | $1,374,293.56 | $5439,40645 | $13,541,392.95
03/21/2019 | $0.00 | $203,444.11 | $9,663,567.13 | $1,514,805.81 | $6,095931.45 | §17,477,748.49
03/21/2020 | $0.00 | $247,907.74 | $11,369,507.31 | $1,669,686.91 | $6,809,830.61 | $20,096,932.56
03/21/2021 | $0.00 | $293,539.34 | $12,506,458.04 | $1,840,385.97 | $7,580,849.07 | $22,221,232.42
03/21/2022 | $0.00 | $339,277.99 | $13,757,103.84 | $2,028,527.90 | $8,418,037.63 | $24,542,947.36
03/21/2023 | $0.00 | $387,581.24 | $15,132,814.22 | $2,235,89435 | $9,333,55439 | $27,089,844.20
03/21/2024 | $0.00 | $435,110.14 | $16,646,095.65 | $2,464,462.49 | $10,331,475.82 | $29,877,144.10
03/21/2025 | $0.00 | $486,405.43 | $18310,705.21 | $2,716,370.38 | $11,421,862.01 | $32,935343.03
03/21/2026 | $0.00 | $542,543.28 | $20,141,775.73 | $2,994,015.10 | $12,618,695.25 | $36,297,029.36
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M&R distribution for the first year of repair

Stap gap

%

Maintenance Policy | Number of Section | Percent
Do Nothing 19 %68
Stop gap 2 %7
Preventive 7 %15
Major Bellow Critical 0 %0
Major Above Critical 0 %l
TOTAL 28 al00
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Total Funded M&R Plot

253 245 253

Funded

2017 2018 2019 2020

257 251 256 268

2021 2022 2023 2024 2025 2026
Year

oY YW EVY 5guou a5 (s b b ol (6,108 wle ju a5 9 oo MY IS

Y3 YUV EVY 5 guome a5 9 (59 sl b ol (6,108 e s a3 9 gyooms NN g

= =
Sum of Sum of fay EQ‘:% EQ%%
Plan Year | Stop Gap | Preventative g2 S8 2= :‘: g 2= ; g Total
Funded Funded 222 |BEgs | 2EFS
3 s
03/21/2017 | $4,776.64 | $199,269.03 $51,516.05 $0.00 $0.00 $255,561.72
03/21/2018 | $2,741.71 $ 64,546.80 $ 185,434.88 $0.00 $0.00 $252,723.39
03/21/2019 | $2,968.02 $76,633.58 $ 165,055.61 $0.00 $0.00 $244,657.21
03/21/2020 | $3,213.01 $ 88,622.34 $160,787.52 $0.00 $0.00 $252,622.87
03/21/2021 | $3,478.19 $ 96,649.54 $0.00 $0.00 $157,368.80 | $257,496.53
03/21/2022 | $3,765.23 $108,391.21 $ 138,765.62 $0.00 $0.00 $250,922.06
03/21/2023 | $4,075.93 $ 119,469.05 $116,920.90 $0.00 $0.00 $240,465.88
03/21/2024 | $4,412.27 | $131,225.47 $120,634.30 $0.00 $0.00 $256,272.05
03/21/2025 | $4,776.32 | $143,334.56 $109,646.73 $0.00 $0.00 $257,757.61
03/21/2026 | $5,170.37 | $156,446.62 $63,517.37 $0.00 $0.00 $225,134.36
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GJY:V-‘\JV\' S9dowe A g ‘5_,.1)\:..‘\.354.:5 o.:ﬂu a9 t_,a."u AY JS.Z

oY YWV EVY syoms 4o gy (550,5k b 0l i ama gy g gamme VY g

-g g o = = =

=5 =:2¢ 20¢ =Q0gg? | 28z2¢
Plan Year E,, % 5 § E 5 §. E 5 g %L:. E 5 g. S % E Unfunded

22 g™ g== g=77= | gETTS

(=7
03/21/2017 | $0.00 $0.00 $1,938,514.63 | $415,603.30 | $1,612,439.96 | $3,966,557.89
03/21/2018 | $0.00 $0.00 $1,908,160.92 | $449,768.80 | $1,779,885.98 | $4,137,815.70
03/21/2019 | $0.00 $0.00 $2,679,706.10 | $486,740.91 | $1,956,314.18 | $5,122,761.18
03/21/2020 | $ 0.00 $0.00 $2,966,618.92 | $526,752.98 | $2,143,429.47 | $5,636,801.36
03/21/2021 | $0.00 $0.00 $3,103,707.60 | $570,048.68 | $2,183,562.35 | $5,857,318.63
03/21/2022 | $0.00 $0.00 $3,261,732.22 | $616,900.44 | $2,381,322.50 | $6,259,955.16
03/21/2023 | $0.00 $0.00 $3,678,214.57 | $667,600.18 | $2,583,979.08 | $6,929,793.82
03/21/2024 | $0.00 $0.00 $4,094,358.27 | $722,467.72 | $2,811,207.43 | $7,628,033.42
03/21/2025 | $0.00 $0.00 $4,548,509.82 | $781,837.13 | $3,055,304.08 | $8,385,651.03
03/21/2026 | $ 0.00 $0.00 $5,033,165.67 | $846,081.82 | $3,316,503.01 | $9,195,750.50
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M&R distribution for the first vear of repair

Maintenance Policy | Number of Section | Percent
Do Nothing 1 %4
Stop gap 2 %7
Preventive 25 %89
Major Bellow Critical 0 %0
Major Above Critical 0 %0

TOTAL 28 %100
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03/21/2017 $174,023.51 $4,218,032.19 $1,246,809.89 | $4,837,319.88 | $10,476,185.46 | $ 174,023.51
03/21/2018 $31,935.74 $0.00 $0.00 $0.00 $31,935.74 $31,935.74
03/21/2019 $ 60,564.23 $ 43,328.26 $0.00 $0.00 $103,892.49 $ 60,564.23
03/21/2020 $114,543.32 $0.00 $0.00 $0.00 $114,543.32 $114,543.32
03/21/2021 $170,356.33 $0.00 $0.00 $0.00 $170,356.33 $170,356.33
03/21/2022 $243,545.58 | $14,956,303.88 $0.00 $0.00 $15,199,849.47 | $243,545.58
03/21/2023 $206,161.20 $0.00 $0.00 $0.00 $206,161.20 $206,161.20
03/21/2024 $294,909.83 $ 69,780.60 $0.00 $0.00 $ 364,690.43 $ 294,909.83
03/21/2025 $387,172.39 $0.00 $0.00 $0.00 $ 387,172.39 $ 387,172.39
03/21/2026 $ 478,716.19 $0.00 $0.00 $0.00 $478,716.19 $478,716.19
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03/21/2017 | $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
03/21/2018 | $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
03/21/2019 | $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
03/21/2020 | $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
03/21/2021 | $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
03/21/2022 | $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
03/21/2023 | $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
03/21/2024 | $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
03/21/2025 | $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
03/21/2026 | $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

B [SER e WP ORI R SPS 4
ol il 53 48 el 0T Sy gadse ol Lles S
3y dalgm 3B g3lag, C“’-J’»"\’“V‘:““‘:““Lfn‘“ @Lu b
soesls Jhig | aE S 5 en slasls oS
O Sl icmbe a5 glaslles wdsea sl L

Al 85> PCIL ax s

M&R distribution for the first year of repair
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Maintenance Policy | Number of Section | Percent
Do Nothing 0 %
Stop gap 0 %l
Preventive 13 %d6
Majot Bellow Critical 3 %11
Major Above Critical 12 %43
TOTAL 28 %100
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03/21/2017 $4,776.64 $ 199,269.03 $533,334.13 $0.00 $0.00 $ 737,379.80
03/21/2018 $2,741.71 $61,349.33 $ 546,351.18 $0.00 $ 122,758.77 $ 733,201.00
03/21/2019 $2,968.02 $ 66,398.08 $ 528,475.88 $0.00 $ 122,523.37 $720,365.35
03/21/2020 $3,076.97 $61,282.21 $0.00 $25,663.18 $637,090.45 $727,112.81
03/21/2021 $2,612.14 $62,933.11 $177,760.39 $42,003.03 $392,225.85 $ 677,534.52
03/21/2022 $2.821.11 $ 63,544.92 $33,785.95 $0.00 $410,677.42 $510,829.41
03/21/2023 $ 3,046.80 $76,576.46 $ 657,134.41 $0.00 $0.00 $ 736,757.67
03/21/2024 $ 3,290.54 $ 89,196.50 $ 643,274.25 $0.00 $0.00 $ 735,761.29
03/21/2025 $ 3,553.79 $ 106,859.09 $ 620,774.63 $0.00 $0.00 $731,187.50
03/21/2026 $ 3,838.09 $122,909.71 $ 550,829.95 $0.00 $0.00 $677,577.75
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03/21/2017 $0.00 $0.00 $ 1,456,696.55 | $415,603.30 | $1,612,439.96 $ 3,484,739.81
03/21/2018 $0.00 $0.00 $947,306.69 $449,768.80 | $1,649,338.94 $3,046,414.44
03/21/2019 $0.00 $0.00 $1,278,563.26 | $486,740.91 | $ 1,694,200.25 $ 3,459,504 .41
03/21/2020 $0.00 $0.00 $965,034.51 $501,089.79 | $1,217,566.39 $2,683,690.69
03/21/2021 $0.00 $0.00 $ 864,476.88 $500,267.88 $931,057.01 $2,295,801.76
03/21/2022 $0.00 $0.00 $933,635.03 $541,470.72 $601,423.38 $2,076,529.13
03/21/2023 $0.00 $0.00 $1,300,257.82 | $586,064.31 $ 653,835.99 $2,540,158.13
03/21/2024 $0.00 $0.00 $1,663,783.22 | $634,331.26 $710,798.31 $3,008,912.79
03/21/2025 $0.00 $0.00 $2,146,499.18 | $686,566.04 $762,634.41 $ 3,595,699.64
03/21/2026 $0.00 $0.00 $2,467,715.88 | $743,098.63 $ 829,060.35 $ 4,039,874.85
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M&R distribution for the first year of repair
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ABSTRCT

Urban pavements in transit-heavy cities frequently suffer from rapid deterioration caused by
heavy traffic loads and constrained financial resources. To address this, the implementation of
data-driven Pavement Management Systems (PMS) is essential for efficient maintenance
planning and optimal resource allocation. This study evaluates the effectiveness of MicroPaver
software in managing the urban road network of Astara, Iran a critical transit hub characterized
by significant port activities, customs facilities, and high volumes of heavy vehicle traffic.
Researchers defined sample units across the network and conducted field surveys to calculate
the Pavement Condition Index (PCI). Using a performance model based on a critical PCI of
55 and an average daily traffic volume of approximately 4,600 vehicles, the study simulated
the network’s condition over a 10-year period under four distinct management scenarios.
The findings highlight the risks of inaction: in the absence of a structured maintenance program,
the network’s average PCI declined from 71.58 to 64.86. Furthermore, scenarios constrained
by limited budgets resulted in widespread neglected sections and accelerated pavement
deterioration. Conversely, increasing budget allocations and prioritizing preventive
maintenance strategies proved highly effective in controlling distress and preserving network
serviceability. In conclusion, the study demonstrates that leveraging data-based PMS, coupled
with a focus on preventive maintenance, is a vital strategy for improving infrastructure
performance. This approach not only mitigates long-term deterioration but also enables
the optimization of limited municipal funds in high-traffic urban environments.
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