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Development of the Road Construction Complaint Classification Model
based on a Pre-trained Language Model and its Application Strategy
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Abstract

Recently, construction risk management is increasingly using Al and natural language processing to analyze
unstructured texts. While previous studies focused on internal risks like accidents, research on external risks such as
civil complaints has been limited. This paper proposes a method to classify and analyze complaint data from road
construction projects using a language model. Topic modeling on civil complaint documents derived classification
criteria, creating a dataset of over 30,000 records. The classification model, developed with the KoELECTRA model,
achieved an accuracy 0.94, precision 0.93, recall 0.94, and Fl-score of 0.93. For practical application, 37,926
complaint documents from five Regional Offices of Construction Management were classified by type, and key issues
were analyzed.
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T 1. HAMSAF 2lA3 B2| 20FNLP 7| HIAE BN o Al
Table 1. Research on text analysis based on NLP in the field of construction risk management

Risk
Research case management Text type Purpose of text analysis
area
S, J. Lim2e0) [ Journal paper Deriving .the rolg of sgfety and health management for
construction project clients
H. Y. Kim et al.(2021) Construction accident | Classification of accident types in construction accident
[3] case report cases
Safety Disaster damage case | Information retrieval on disaster damage in infrastructure
Y. Kim et al.2022) [4] g g
report facilities
J LU et 42023 [5] Safer standards & | Extraction of objects and relations related to construction
accident reports safety
P Jafari et al.2021) [6] Contract documents Extraction of reportmg requirements and time/cost prediction
for each requirement
T. Ko et al.(2021) [7] Contract Design change Recognition of design change information
documents
H. Lee et al.(2023) [8] Bidding guide Classification of contract clauses
D. Zhang et al.(2022) [9] Quality report Recognition and classification of quality control texts
K. Jeon et al.(2024) [10] Qualiy Bwldmg defeotl Classification of building defect complaint information
complaint information
S. Baek et al.2021) [11] lssUe News articles Analysis of conflict factors in public construction projects
J. Baik et al.(2023) [12] News articles Analysis of issues in the overseas construction market
J. Park et al.2023) [13] | Schedule Construp t.lon and Classification of schedule delay risks based on WBS
supervision log
5. H. Eom et al(2023) Site Construction project Derivation of risk types at construction sites
[14] documents
T. Chang et al(2020) CN”. Complaint data. of Derivation of user inconvenience factors related to facilities
[15] complaint safety report
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(Preceding Research) Cc ion Complaint Classificati Road Ci ion Complaint Classification LDA-Derived Civil Ce laints Topics in Road Constructi
Level 2 Level 3 Classification (level1) Classi (level2) Class Topic Key Keywords (Frequency Order) Derived Topic
Insufficient promotion Compliance with Legal
il - e - ‘| - A | Attention, Work, Night, Holiday, Duty, Rest, etc. P X W o
Lack of construction sign installation Regulations (Work)
1. Insufficient promotion of construction 1. Personal Information, In—area, Compliance, N
. . B L Integrity
Lack of public sections Lack of public X . Integrity, Violation, etc.
relations and p— o of " slations and Lack of public relations and exclusion
{ —_ ¢ { XCIU i
° Insufficient promo‘llon of construction ° quidance for construction ¢ Investment, Private Sector, Economy, Growth, Promotion
guidance for periods guidance for Opening, Communication, etc.
construction Lack of guidance and promotion on construction
. Leakage, Personal Information, Personal .
construction progress D . . . Personal Information
— 5 Information Protection Act, Disadvantage, etc.
Insufficient promotion of detours T N R A
Dust — Dust
2 Noise — Noise
) Vibration — Vibration Noise, Soundproof Wall, Blasting, Damage, Human/Material
Human and - — . - E .
. Ground subsidence and building cracks Cracks, Dust, Fine Dust, etc. Damage
Material Damage .
caused by excavation work — 2 Building/Facility
T .
eakage caused by water and sewage | Human and Matedial — 1 . - — - _
xpropriation Decision, Facts, Expropriation, .
Damage Land/Lot — F prop . prop! Land Compensation
______ Compensation, Land Register, etc.
. . Fishing, Plum Trees, Fish Farm, Greenhouse, Private Property
Agriculture/Business - G
etc. Damage
Other Human and Material
Damage
Environmental Pollution
Air pollution Environmental Pollution
-
3. Water pollution 3.
Environmental Pollution caused by construction vehicles Environmental
Damage Lack of buffer green space Damage
- - Other Environmental Damage
Lowering and depletion of groundwater -
levels F PPN N PP
Flooding due to inadequate drainage plans Drainage, Culvert, Waterway, Earth and Sand, .
9 - g - 0ep T Flooding / Sediment Runoff ~ H 9 v Drainage Damage
Soil runoff due to rainfall — B ) Change, Damage, etc.
Insufficient Traffic Safe Roundabout, Improvement, Paving, Traffic Traffic Safe
Insufficient Traffic Safety Facilities - . ty - P . 9 ) v
4, 4. Facilities K Island, Safety Sign, etc. (Pedestrian)
Safety Damage Inadequate safety measures Safety Damage Insufficient Road Safety Entry, Soundproof Wall, Village, Elementary .
- . - J . Road Safety (Village)
Lack of temporary walkways L Facites | School, Sidewalk, etc.
Risk of tem facility collapse durin,
porary faciity colp; a . Other Safety Hazards
rainfall .
Traffic congestion caused by construction
during commute times
g - - Traffic/Vehicle Inconvenience X . . . .
Inconvenience due to vehicle detours K Vehicle, Intersection, Entry, Main Road, Traffic/Vehicle Passage.
Temporary route changes 5 - Crosswalk, Passage, etc. Pedestrian
5. Inconvenience Inconvenience due to stockpiling of . . .
o . . nd Inconvenience of Pedestrian Inconvenience
of Living construction materials .
" Living
Poor surface water drainage
Infringement of daylight rights . -
- - - Other Inconvenience of Living
Invasion of privacy
Sales decrease for business owners
Incorporation, Area, Compensation, Location, Land Compensation
Road Occupancy - L -
6. Expropriation, Repurchase, etc. and Road Occupancy
Permission/lllegality legalty M Subcontract, Corruption, Payment Delay, Payment Delay,
S Resolution, Contract, etc Subcontract
N Increase, Change, Waste, Materials, Rebar, Material/ Construction
Transportation, etc. Method Change
7. etc. etc. - B o
Internet, Permit, Payment, Fee, Certificate, )
o " Permit, Payment
etc.

a2 2 B ol ET B4 ZNS vys T2 ANBA oY RE 2R JIF

RIR=]

Fig. 2. Classification criteria for types of civil complaints in road construction based on topic analysis of field data
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38 ARASHE ojRd 7k £ 2 AdF3A 919 78 BF 2d o 9 88
B APl E B2 A4 U 48 BR B uFASEY By FYss s)z0E 4 e
Rl &% HolHAS TEI] Y8 AMAgRE 2 ARs 2AET 1 A% 19 53 25y
Azgle] S2E F2 T 201535 20219704 7 Sy HoJEAlE F 30,439707F SEEHITHE 2).
4 5 AR HT ASA EE 2
F71% 2 dlE WY FE 39 21630 E 2. 8t doleM 7% Aot
A3ttt o]  HAE njaS tatow TR H Table 2. Results of building a training data set
2E 2% 9 B3 T AAsIT & 37967 9 Road construction Data count
§ o laint classification | Labeled | Augmentation/Augmented
Z HolHAL S1E compl
- ﬂ_ ] i’f < SRS i (Level2) dataset ratio dataset
A AH dHeolHA F 882871 E td o2 AHA Lack of public relations
ek oEHold EL o]fste 19 29 EE and guidance for 123 8.1 1,000
AEA N 48 ERY FERE VR0 o SOrSeon
o) 225l T A5 1 8t do]ElAl Dust 165 6.9 1,145
Bs9y, 1 : 9,52337 cIge s Noise 867 25 2,181
Z3IATH ™ 3). 759 g dolHAE AAl A Vibration 86 95 819
#o] By wa} B8 fo|go]r] ujie Building/facility 152 7.0 1,058
FejzaE dolel Al5e Aolvk EAHAT. ol _Landlol | 1072 | 25 | 297
‘ . oo o = . Agriculture/business 464 41 1,918
Eﬂ?ﬂ, ﬂ%/zl'%t%?sﬂ E‘\lj = v}—\-T: 2,0997H~’] Eﬂ Other human and 187 40 Lo
olgAlo] FEHH W EEHE I FF FYx material damage ' ’
= 72+ 7770, 86709 HlolElAlo] FE=H T Environmental pollution| 111 7.7 858
Cther (;envwonmental 129 67 86
id Civil Complaint Sentence Complaint Type - amage_
N B B e B Floodiglsedment | 4o, |44 1,944
1 caused by vehicle noise adjacent to Noise I’Ur’lOff
the open road .. X
H 2 ?eeergg;?rt];?;s;rchaseofitemson Land/Lot Insufficient .t.rlaffIC Safety 340 39 1,335
o 3 Request for compensation for crop Agriculture/ facilities
i Insufficient road safety
[~ 4 Zr:igtﬁ]edtocumngandsoilfullingo.f Sedll:r:?ggtmlgu/noﬂ faC”itieS 539 39 2,121
5 ?;33i?ﬁ%é'lﬁﬂiﬁ?ﬁ?fﬂﬂgﬁg IsicientTroffi Other sgfety hazards 188 5.1 %62
Labeling of Civil Complaint 6 Ac<:|der_1t0ﬁuseddl5\|/pr?!Ludingd Igrﬂlci:nt'lﬁgad .Traﬁlc/ve.hlde 2099 10 2099
Types Using Annotetion Tool | T soeton | e inconvenience ’ ’
7 | was demolished and has not been ;:gfr:ig ?;ﬁlz PedeStrian
reinstalledyet -+ . ) 684 25 1 ’71 1
inconvenience
2y 3 2xsl w4 olg] ofAl Other inconvenience of 414 40 1650
. . o living
Fig. 3. Example of built training data Road occupancy 77 96 736
. lllegality 113 79 895
7 Rd] s s HeElAe FHEE etc. 889 25 2,229
78 A3 HolEAlL T=31= Ao 3l o Total 9583 | (Around) 32| 30,439
ol EX¥< dfiatr] 9 dHolH 4 7Y F
. StA S| S| StA
RD(Random Deletion), RS(Random Swap) ¥21S & 33 AdetE 0123 Jleh 20| Mo[ShE
g3t g dolEAS S35 RD A2 & X ds gt
Aol ddele] wolg Aalsks Belolw, RS B4
& Yole) ¥ wole] YAF uipE Raog, a7 B oaTiE 2 4434 09 49 BF
= dolEAld A8 A Bdo] s AT =& Jpdslr] s & 29 24 HolHE &
QWIS WASH=H Aol uh22]. # Aol &) KoELECTRA-Base-vd =2[23]¢] #Holdks5<S
AE 20 WY 59 2R F dolevh g we  Adsdn,
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ELECTRA(Efficiently Learning an Encoder that
Classifies Token Replacements Accurately)= 7]
MLM(Masked Language Model) *4]& 7]4dste] o
TE dojrd Shgo A3 ARSE W A
’J ZH(Generator) % ZH2KDiscriminator) TF3E &
&3t i H Tolo 94X <loje dolE A
Astal ol I, AZCE HE = YHORE T
< 718 3t}24]. KoELECTRA(Korean ELECTRA)
d2 ELECTRA 25 7|fFO.2 72, 9)7]9|Ho},

ZEo] BEA2s])Y AE, B T ulFE =9
H2EE 353 dao] AbddE OJOJUH‘OIE}

A4 A% Sfolsiriey 2L w23

24 A s dolEAle) 10%E ol&zs}oq % 3
o] Moo 1B E BAS AAFYL ® 49 7
o] &% stolmeulE HAge] Ao Ho]
2 238 AHo|gH53lgn) Holdksds A4 g
HolElle] 80%E AHgaiith S wale 4
dolefel tisf 2 91 739 ASgke =T 5,
AZEW: 4 T FEROE Wksta Ay
FEUS e Y PR BRI

F# 3. Grid searcholl &%t sto|mi2io|E He
Table 3. Hyperparameters range applied to grid search

3 2tk 2d A Hrlde =
A AMERE R S A dlolEIAY] 20%

[e)
%7t A3, doly 74 <5 dHolHAS
<25 KoELECTRA EHE& RE ASRHA

o
0.93 ode] ¢t d5& B 9).

5 g 2E ds

Table 5. Performance of the trained model

Performance metrics Performance value
Accuracy 0.936
Weighted avg. precision 0.938
Weighted avg. recall 0.936
Weighted avg. F1-Score 0.936
Macro avg. precision 0.930
Macro avg. recall 0.936
Macro avg. F1-score 0932

E 6 3% 2H0 3oy M5

Table 6. Performance of the trained model

Class-wise performance
metrics

Precision | Recall |F1-Score

Lack of public relations and
guidance for construction 058 0% 098

Classes (Complaint
classification)

Hyperparameters Range of values Dust 08 0/8 079
YRerp: 9 Noise 0% | 08 | 088
learning_rate 1e-b, 2e-5, 3e-5, 4e-5, 5e-5, —

baich size 8 16 2 Vibration 0.73 0.84 0.78
= ! Building/facility 097 097 097
dropout_rate 0.1, 02, 0.3, 04 05
Pep— 78,910 11, 12 Land/lot 0.9 0.98 097
_E0 Agriculture/business 097 095 096
4 29 3152 A3 sjoHTiiol MH Otver futen and materel | og7 | 0% | 0%
Table 4. Hyperparameters settings for model training Environmental poliution 0.87 0.99 0.93
Hyperparameters Setting value Other environmental
yperp: ! g damage 0.94 093 094
batch size 8 - ,
max_position._embeddings 510 Floodl.n.g/sed|m§nt runoff 097 0.99 098
embedding size 768 nsufficent raflc salely | og6 | 0% | 0%
hidden_size 768 —
= Insufficient road safel
dropout_rate 02 fadilties v 0% | 097 | 0%
optimizer AdamW Other safety hazards 093 | 0% | 0%
leaming_rate 265 Traffic/vehicle
epochs 11 inconvenience 0.4 086 03
Pedestrian inconvenience 0.94 0.96 0.95
oz 28 pdo I~ 7} oy BEFgoew Other inconvenience of 09 094 0P
013} AjLo) QHE_Q 2 oloma Ax _%]7]_ A o living : . .
oo = T oA e Road occupancy 097 0.99 098
dd AEAEE S8t AFs= Aol s llegality 0% | 0% | 0%
[8]. ¥ dAFolAe AgE, AU, AHE, Fl-Score efc. 02 | 0% | 094
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