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Abstract

Emergency repair resources are the core element in the rapid restoration of bomb craters on air-
port pavements. The formalized and structured description of these resources, along with efficient
allocation for multi-crater and multi-process repairs, serves as the prerequisite and key to success-
ful pavement restoration. To address the challenges of multi-crater scenarios, multi-process work-
flows, and resource allocation in airport pavement repair, this paper proposes aresource allocation
model based on Polychromatic Set Theory for rapid multi-crater and multi-process repairs. The
study analyzes the repair process involving multiple craters and processes, clarifying the relation-
ships among craters, repair techniques, and resources. A two-layer polychromatic set model is es-
tablished: Layer I models the relationships between repair techniques, repair procedures, and re-
sources. Layer II captures the associations between multiple craters and repair processes, enabling
systematic resource allocation. A prototype system is developed and tested using a case study of
resource allocation at an airport, demonstrating the effectiveness and feasibility of the proposed
method.

Keywords

Multi-Crater Multi-Process, Emergency Repair Resources, Polychromatic Set Theory, Repair
Resource Allocation

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

WUAE TAE NS RO D REFRAL, T8 BRI 5 5 B2 DA A B 1] 56 J0E 18 52 LAOR R KL RS 1
HECRE . B3 T8 AR AE 5 DL/ B 20k F 7 (Minimum Operating Strip, MOS){E NIBE X K[ 1] [2], SRJEXT
82 RS B P9 ) T T SEEARAE . SR B SRR AR, B SRR B rIE R B T
ZEAMIFB]. BT 2N H— RIFEIR—E BT HAT B TP, FHEfE L7 b —&/4H0 B
TR 265 MEDTER. AEMIIERIRRN RS ThRbA fr = 5, HEim i ms H e e s TR m
IR o 22 8T 22 T 2508 T A AZ A Ml 8 52 D)2 6f B 2GS B 5 PN 1 2 AN BT AT 4048 T2 R ARAB SR 22 HE Je
HABIF AT AL, W SRBUR AL 1 2 35t 2 T 2 M /E M A STt 58, SEE DASR e f) e [ 5 i
M. 22 T 2B R R T H e sk N\ Rpu sl e E s n 2, J8iise
BYEIEE, RAVIE RIS, 202 T 2SR IRE B N2 B0 8 B M RT i 5,
s 2 32 T 2B IR 8% KT ERb. Stk 5 ARk, RZi#biz T 2BELiE
FEARAL I Fe Al o

Har, B W% SR IRECE AT 7 — R TAE[4]. BE5F TAER B, S5
P T MET 2 EES BT E TR RS E ik, v LU SRE B T . A5 6]
BT Petri T T B EUF AR R AR THIS AL & 10 B, %0770 0F URC B i S O RO i), vk
T80 5 FH o X1 B ) 58 [ 7170 FH S A 5 T [ o SR S5 R AR P B D PR 5 3 DR R EAT I B, M T DR I B
55T B G BN 515 BARBUEZE . BN EAE 1M 1 G BRI B, 25 YRR B
S} B YR B AR AT TR) 5200, ) FH Bk 4k 7K 22 (Max Inherit Optimization, MIO)3R fift z= i) & % Y L AL C B 1)

DOI: 10.12677/mo0s.2025.148568 298 e RSE TR


https://doi.org/10.12677/mos.2025.148568
http://creativecommons.org/licenses/by/4.0/

EHH %

Hoptl . fEBLEERE b, PRACRSF[O1FRH T Mt TXURMBI A B IR LA D AR, DART St ER 4
IR Z R PEPPUN R 2SR AR 22 F bR BEURC B )

OV T 7 B rp £ 3 Uk e 13 SRR B T T, A RO T e b B R B .
M BERETIRERITAAZRR. 2XHZHR A, B EHEEMMZHGTE T 2B RITHEA T LA
BB RHSTSHRBTZE. BT Z5REB I, RERBEZENZ)ZH 202 Rk, TIIEE TR
f b SEERIL, (FT BHREA ALl IR B, A2 32 T Z B BT B IR kit
5

2. EEEEFREEI RS

PUZE SRR b, #GTaT ORI 2 Ade e T 2R, M T2 2 AMeiE TRrRAmk:
FHE TR B ZAEAFA R B GFZER, Mt I, #1251 F. TF5ite
RN AL RN N2 ZRZRR. NTETESHRERITHZRAL, F2R U X RETENA
RESELT AR AT PPNl &Ik E S

WA HEAT e, BT S5 ST AN R SRR, A R SRR B G T A8 TS B35 AS [ 1Y
BBTE. B FRGTA RSB A BEAT 47, T DRSS ST ST AR A8 7T LIS AR B T2,
ATyt - B T2 Z PP . O], #YTIRINE 1 P, @7 E AR
RAUBGIC B T ZRBEI T, I - BB LT EREWE 2 Frr.

Table 1. Crater specification information
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Table 2. Crater-repair process configuration information
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Table 3. Example of repair process, procedure, and equipment configuration
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Figurel. Pavement emergency repair resource allocation model (Tier I Polychromatic Set Model)
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Figure 2. Crater repair locations
2. WIEBIANHER
Table 4. Crater repair specifications (Unit: meters)
F 4. BIERGUERENMN: m)
PR
bt S FRLIRA FAE O EX,Y
- E#/m JE 5 /m IR /m
1 BT i (50, 10) 4 2 1
2 i T (150, 35) 5 2 L5
3 SR T (330, 40) 7 4 2
4 5t T (445, 20) 45 33 2
5 b K (680, 10) 8.5 3 1.8
6 b K (880, 15) 8 5 1.8
7 it BRI (1240, 40) 16 3.5 35
Table 5. Emergency repair techniques and specifications
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Table 6. Repair resource allocation and time standards for craters (Unit: min)
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Figure 3. Pavement emergency repair resource allocation model using polychromatic sets. (a) Tier-I polychromatic set model
of emergency repair: process/procedure/equipment configuration; (b) Polychromatic set model for crater-repair process con-
figuration (Tier II Polychromatic Sets)
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Figure 4. Main system interface
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Figure 5. Multi-crater multi-process emergency repair resource allocation
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Figure 6. Optimization model for multi-crater/multi-process emergency repair resource allocation
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