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Abstract

The objective of this research is to study the time contingency of the project in case of lag
time from the risk event of the activities in the tunnel construction project by the method of drilling
and blasting. This research applied the Adaptive Neuro-Fuzzy Inference Systems (ANFIS) with the
Critical Path Method (CPM) in order to be used as a tool for predicting the probability of risk event,
based on 5 experts of the Nam Theun 1 Hydropower Construction Project to predict the probability
of risk events by considering the factors which cause risk in various cases. Furthermore, the input
data in the ANFIS system would be divided into three data sets: A, B, and C. Each set would be
divided into two parts which were used for learning and testing. Then, the most accurate data set
was chosen by considering the Root Mean Square Error (RMSE). The results showed that data set B
had the smallest RMSE which was appropriate to use. When applied to the real construction project,
the results showed that the duration of the general CPM method was 122 days. The duration of
combined risk planning with ANFIS was 172 days and the actual construction duration was 175 days.
When the results are compared, the planning duration with ANFIS is close to the actual construction
duration. Therefore, this method can be effectively applied to the tunnel construction by the

method of drilling and blasting.

Keywords: Tunnel Construction, Adaptive Neuro-Fuzzy Inference Systems (ANFIS),

Critical Path Method (CPM)
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A15199 7 ATIRdRUANUNLERIYATRYA A, B uag C

Data Set
A B C
Test scenario No.1 Data scenario 1 4 8
Expert (prob) 1.00 0.80 0.55
ANFIS (prob) 0.92 0.84 0.55
APE (%) 8.00 5.00 0.00
Test scenario No.2 Data scenario 10 13 17
Expert (prob) 0.90 0.85 0.55
ANFIS (prob) 0.92 0.84 0.55
APE (%) 2.22 1.18 0.00
Test scenario No.3 Data scenario 19 22 26
Expert (prob) 0.95 0.80 0.60
ANFIS (prob) 0.92 0.84 0.55
APE (%) 3.16 5.00 8.33
Test scenario No.4 Data scenario 28 31 35
Expert (prob) 1.00 0.90 0.60
ANFIS (prob) 0.92 0.84 0.55
APE (%) 8.00 6.67 8.33
Test scenario No.5 Data scenario 37 40 a4
Expert (prob) 1.00 0.85 0.50
ANFIS (prob) 0.92 0.84 0.55
APE (%) 8.00 1.18 10.00
RMSE 0.0640 0.0374 0.0387
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