-3 2
5511 0 319 10) A 5% %
2025 fli 11 A URBAN ROADS BRIDGES & FLOOD CONTROL %’ijﬂ%l

DOI:10.16799/j.cnki.csdqyth.250694

ol B S v v S A 4 2L A N 290 B Y
2e GH AL

TR
[ RN AR 3 (R D) A BRAA W], Tl 200433 ]

W OE: WBGAMYITE TP, A AR EE W TR ENNA, FafAE AR BLT, RECKTRIR
P ARSI . DA I (AT B —U v 28 B8 eie p T RE S 35 5t BF 5 58 I s 17 L AR Be R AP it T % 2
TGy UHTR 5 B IR B - 2 T A T AR S Y R R o 765 B 4 3 T Ao 1A A 2 HEORG o DG L T BT SR,
SR8 BA B3 125 51 300 5 S B T TG 4% i T 5 8 S i TR Sh A PR ECHL D, 2 3 ek A TU AR B 5 S0
O3 A TR AL TR A AE T R B R I - PR IR - R RS A A A Y A A A A R )
A (LCC) BB | R GE i Al B £ K A= HE 5 TF & “RICR - pUAR 7 XU H B AL B, A s e R [R) % 9 1Y)
MR E IR, B R ST YA IR IR R R S B A R RN 65% 1R T =
82% , N R 25% FE 46 2 1% , MOABEAR 17.2% , 447 WA b7 HE R B 4.5% , [R) A6 0 B 7 5 12 R S 5 7 4%
JEIRFR o TR R it T 1045 8 PR T R R B AT g T B A — S 1 SR

KW WA A A R B 2B R4 s S A TR ; LCC AR 5 0 7 )it T

FESZES . U418;TU997 XHEfFRERD: A XEHS: 1009-7716(2025)11-0274-04

Research on Equipment Lifecycle Management and Economic

Optimization in Asphalt Construction of Municipal Roads

GUAN Zhendong
[Shanghai Highway and Bridge (Group) Co., Ltd., Shanghai 200433, China]

Abstract: In municipal road asphalt construction, equipment management efficiency directly affects project quality and
cost. The traditional model emphasizes technology over economy, leading to waste of resources and loss of control over
costs. Taking the Jianshe Highway (Tuancheng Highway - Beiyan Highway) Reconstruction and Expansion Project as
the background, and aiming at the complex scenarios of wide pavement and multi-bid-stage synchronous construction, a
dual-dimensional collaborative system of "logistics support - economic control" is innovated and built. In the logistics
dimension, the road design parameters are precisely matched through equipment selection, and the seamless construction
of wide pavements is achieved by adopting the tiered paving process. A dynamic allocation mechanism based on
construction simulation is built to significantly reduce the number of redundant equipment. A hierarchical maintenance
system is implemented to strengthen the preventive maintenance and to form a closed-loop management of "daily
monitoring - regular maintenance - special overhaul". A life cycle cost (LCC) accounting model is introduced in the
economic dimension to systematically quantify the long-term input-output ratio of the equipment. An "efficiency-cost"
dual-objective optimization algorithm is developed to generate the optimal equipment combination schemes suitable for
different road widths. Through the three-link deep coordination of planning selection, dynamic scheduling and
maintenance control, the equipment utilization rate has been increased from 65% to 82%, the idle rate has been reduced
from 25% to 7%, the total cost has been reduced by 17.2%, and the maintenance cost proportion has been reduced by
4.5%. At the same time, the compaction and smoothness of the asphalt surface layer have been ensured to meet the
standards. This system provides some new ideas for the pain points of the construction equipment management industry,
which emphasizes technology over economy.

Keywords: equipment lifecycle management; economic optimization; dynamic allocation; LCC cost model; asphalt
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