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Analysis on Offset Factors of Learning Curve Effect and Estimation of Labor
Productivity in High-rise Projects

Lee, Bogyeong', Park, Moonseo®, Lee, Hyun-Soo', Kim, Hyunsoo', Moon, MyungGi'
"Department of Architecture and Architectural Engineering, Seoul National University

Abstract: Focusing on repetitive works of construction, many research have been conducted about application of the learning
curve effect. However, it is still controversial, especially on the high-rise project, since the productivity improvement from the
learning curve effects are hard to prove. In the previous research, applicability of the learning curve was mainly derived
from the labor productivity data. Although the research were based on the real data, they merely concentrated on the simple
conclusion that the labor productivity had improved or not, instead of the process interpretation. Therefore, the purpose of
this research is to analyze the influence factors of the learning curve effect in highrise projects and elucidate the offset
factors of the effect. Based on these factors, a model for estimating the labor productivity containing the concept of process
learning is suggested. Through our research, traditional learning curve theory could be compensated and re-established with
having more appropriateness for high-rise projects.
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Fig. 1. Learning Curve and Straight Line Model
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Table 1. Example: Labor Productivity Data of Constructing
Non—bearing Wall in Highrise Project

Standard -

Quantity Work Work Additional Duration No. of

Floor Hours Work Workers

(m3) " Hours per H " (day) (man)
day (h) LS a
2 963 432 8 0 18 3
20 963 384 0 16 3
21 1221 727 8 7 18 5
26 963 384 8 0 16 3
43 858 512 8 0 16 3
47 858 432 8 0 18 3
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Table 2. Results of Data Conversion

Equivalent | Cumulative
Cycle Work Average Work
Aleer No.[X] Hours Hours[Y] Ln Y Ln X
(h/m3) (h/m3)

2 1 0.449 0.449 -0.8016 0
20 19 039 0420 -0.8681 29444
21 20 0590 0428 -0.8481 29957
26 25 039 0.445 -0.80% 32189
43 2 0597 0425 -0.8550 37377
47 46 0878 0453 -0.7917 38286
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Table 3. Assumptions for Operation and Passengers of Hoist

Classification Assumptions
Passengers always board at the ground floor and get off at their
destinations.
Operation Hoists can stop at every floor.
It takes 8~10 seconds to open and close the door.
It takes 4~8 seconds to load and unload each workers.
Passengers Each Workers uses it four times a day.
(Once in the moming and afternoon, Twice at the lunch)
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4. Case-Study
4.1 AE|EZMOl 72
Table 4. Outline of Case Project

Classification Contents
Project Name Rebuilding the Haewoondae AID APT (H-Company)
Location Haewoondae-Gu, Busan
Use Residential/Commercial
Height 128,1m (45Floor)

Variation of Plan
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Fig. 10. Comparison the Learning Curve Effect with the Actual
Labor Productivity
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Table 5. Labor Productivity Data of Constructing Non—bearing Wall TR D9 Zfe] v =T 41 443(‘?'@ ®)1— HE
in Case Project Zo7 zZKo] Wit 4552 FHPANEZO T ZxZQ]
2L 712]
. Standard | Additional . No. of e 7R
Quantity Work Duration
Floor 3 Work Hours Work Workers
(m?) | Hours (h) per day (h) | Hours (h) (day) (man)
Table 6. Results of Estimating the Learning Index of each Sections
2 | e 480 8 0 15 4 ) ]
in Case Project
20 662 416 8 0 13 4
Section Floor s C_hange Learning Index
21 | 8806 952 8 0 17 7 Ratio
2 | 72158 768 8 0 16 6 ® 4 ~44 0.1 -0.0330
23 662 416 8 0 13 4 0) 23~40 03 -0.0446
@ 21~2 - -
0 & B 8 5 12 4 o 1~20 - -0.0657
41 5958 600 8 0 15 5
44 | 5958 520 8 0 13 5 2
45 4634 600 8 0 15 5 15
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Fig. 11. Results applied the 1% Modification
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Table 7. Hoist of the Case Project

Classification Contents
Type Twin
Model ALIMAK 650
Capacity 2200kg
Cooe Sre 15m X 46m X 23m
Contract Speed 65m/min
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Fig. 12. Workers’ Transit Time of Case Project
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Fig. 13. Results applied the 2nd Modification
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