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ABSTRACT

Schedule delays present a major risk factor, as they can adversely affect construction projects, such as through increasing construction
costs, claims from a client, and/or a decrease in construction quality due to trims to stages to catch up on lost time. Risk management
has been conducted according to the importance and priority of schedule delay risk, but quantification of risk on the depth of schedule
delay tends to be inadequate due to limitations in data collection. Therefore, this research used the BERT (Bidirectional Encoder
Representations from Transformers) language model to convert the contents of aconstruction log, which comprised unstructured data,
into WBS (Work Breakdown Structure)-based structured data, and to form a model of classification and quantification of risk. A
process was applied to eight highway construction sites, and 75 cases of rain schedule delay risk were obtained from 8 out of 39 detailed
work kinds. Through a K-S test, a significant probability distribution was derived for fourkinds of work, and the risk impact was
compared. The process presented in this study can be used to derive various schedule delay risks in construction projects and to quantify
their depth.
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Fig. 1. Flow Chart Showing the Research Process
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Fig. 2. Transformer Procedures for the BERT Algorithm
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Table 1. Predictive Performance by Hyperparameter of Ko-BERT

Parameter Value
Max length 64
Batch size 64
Epochs 15
Learning rate SE-05
Optimizer AdamW
Accuracy for activity 1 0.80
Accuracy for activity 2 0.71

Table 2. Work Breakdown Structure (WBS) of Earthwork for Fine-
Tuning of Ko-BERT

WBS
Construction .. .. ..
Kind Facility Activity 1 Activity 2
il, Reaping, Bl
Soil cut Soil capIng, ast
Interchange/ Soil cut, etc.
Junction . Subsoil, Subgrade
Soil fill o ’
(IC/IC) ot Soil fill, etc.
Earthwork o Slope protection
Main line Soft ground improvement
) Earth work, Earth retaining wall
Side/ etc. Concrete retaining wall
Access road Retaining wall, etc.
Earth work, etc.
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Table 3. Supervisor Comments for Determining Schedule Delay by Rain

Type Comment
Improvement waterway and work waiting
Work waiting
Improvement/ .
Inspection Access road improvement

Pe 'Workplace inspection/ Field inspection / Field safety check
Field cleaning

Job

cancellation Work waiting / canceling

Pre-inspection of the vulnerability
Field inspection
Disaster training

Preparing

Table 4. Data of Schedule Delay Risk by Month

Month Risk occurrence | Delay day | Working day |Risk probability
(RO, n) (DD, day) | (WD, day) (P, %)
2 9 14 220 4.1
3 12 12 180 6.7
4 7 272 2.6
5 4 4 404 1
6 5 7 461 1.1
7 4 10 571 0.7
8 4 4 194 2.1
9 12 14 637 1.9
10 10 17 794 1.3
11 8 13 271 3
Total 75 104 - -
14 18
Delay d
- i Delay day 16
'5 —e—Risk occurrence 14
£ 10 =
=) 12 2
o 3
S 8 B
8 o
S 4 ° &
Z 4

0 I I 0

Feb. Mar. Apr. May Jun Jul. Aug. Sep. Oct. Nov.
Month

Fig. 4. Number of Risks and Delay Days by Month
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Table 5. Data of Schedule Delay Risk by Work Breakdown Structure (WBS) in Earthwork

WBS Risk occurrence Delay day Working day Risk probability
Facility Activity 1 Activity 2 (RO, n) (DD, day) (WD, day) (P, %)
Soil cut Soil cut, etc. 30 42 451 6.7
IC/IC Subgrade 8 11 56 14.3
Soil fill
Subsoil 3 3 52 5.8
Earth work, etc. Earth work, etc. 105 6.7
Main line Blast 6 9 283 2.1
Soil cut
Soil cut, etc. 13 20 356 3.7
Soil cut Soil cut, etc. 5 6 81 6.2
Side /Access road
Soil fill Soil fill, etc. 3 5 10 30
Total 75 104 - -
Table 6. Probability Distribution of Schedule Delay Risk
Risk ili . L .
Work breakdown structure (WBS) s (pProDl;a)bl ity Sample size | Distribution P-value Mean Std. Maximum
, /0
Soil cut Soil cut, etc. 6.7 30 norm 3.8E-4 1.4 0.72 4
IC/IC Subgrade 14.3 8 t 0.106 1.38 0.52 2
Soil fill
Subsoil 5.8 3 uniform - 1 0 1
Earth work, etc.| Earth work, etc. 6.7 7 norm 0.030 1.14 0.38 2
Main line Blast 2.1 6 norm 0.400 1.5 0.55 2
Soil cut
Soil cut, etc. 3.7 13 norm 0.034 1.54 0.78 3
Side/ Soil cut Soil cut, etc. 6.2 5 norm 0.124 1.2 0.45 2
Access road Soil fill Soil fill, etc. 30 3 chi-square 0.762 1.67 0.58 2
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