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ABSTRACT

The government introduced the comprehensive evaluation bidding system with the goal of pursuing the best value and the global
standard in 2016. However, for the evaluation criteria on the construction evaluation reflected to the comprehensive evaluation bidding
system, the problems of the objectivity insufficiency, the inclusion of multiple subjective evaluation items, and the irrationality of the
weight for each evaluation item are continue to be presented. The central office group, the local government, the relevant industry, and
the expert group share recognition, but the solution is not derived. Hence, the major evaluation items to be improved were derived with
the characteristics analyzed to secure the objectivity of the construction evaluation. For the analysis method, the standard deviation and
the Fleiss Kappa analysis method were used by utilizing the characteristics that the construction evaluation criteria consist of all 4-point
measures (good, average, insufficient, and poor). According to the result, the 10 evaluation items of the total 25 construction evaluation
items were derived as the evaluation items to be improved. It was found in the analysis on the major characteristics of the derived
evaluation items that the qualitative evaluation criteria such as ‘Very Suitable’ and ‘Suitable’ were commonly included in the detailed
evaluation guidelines. Hence, as far as the future construction evaluation standards are concerned, the qualitative evaluation standards
are sublated, and the improvement should be made mainly for the quantitative evaluation criteria enabling the objectivity assurance.
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Data Collection and Correction

- Excluding evaluation for less than 5 and no less
than 6 evaluators

- Excluding evaluation before revising the
evaluation criteria

- Standardizing the evaluation point

Standard Deviation Analysis Fleiss Kappa Analysis

- Standard deviation occurrence
frequency analysis on each
evaluation item

- Accumulated standard deviation
analysis on each evaluation item

- Defining the Fleiss Kappa
value analysis criteria

- Analyzing the Fleiss Kappa
value for each evaluation item|

Derivation of Major
Evaluation Items

Derivation of Major
Evaluation Items

Derivation of the
Characteristics of Major
Evaluation Items

Conclusion

Fig. 1. Research Methodology



2. 0I2& )&

2.1 SEANER|
SRR
549712 3009]

o ke 2 A,
2o 47) ok o] FolA glom, 7t RoplA] e A4
) e AR Aol
Table 13} 0] FRHIIHIA WVl 2 AR A5
FEEA A AR 7FERRE 30-50

FTHo] 7P 2 %

= 40~5070|H o] F

315151
O O O

%= A3 71 ITKMOEF, 2016).

2.2 A=t

AERIRE N8 AR B S Aste] A
W) A0 A6, e

Al Addz AT wel Al

wr, o] ARe 7S

A4z A4st L Ze Y

kA, Aela] A, Ae)
PN

Ti(Park, 2016).

PEER

et -

HE, nF 4=

TAJ=]o] 9lom Table 29} ko] Rk W

AR 77} 7k Tl sk Slor] iRk WiRle olsich

A= 2016W35E] =7} B g de] sk 2.3 Fleiss Kappa
A opde] APdEAL Aeue SEAlS Uk S akls

g

R

Q)
d
° é

%x] == Cohen’s Kappa A
Fleiss Kappa SA|5kS
AFEE71e] H7iabs 3¢] ool & Fleiss KappaZA| &g

ZA UPFEol ulsl 7K rater) E0]

S &8

B st

| AEE JERE AER X S(agreement) S 5 5 QIth
A= B4 W 5 71uFs A% Kappa Statistic)2 77}
T4 AsY o A= HERE A5 2o 291 iRt
&, 321 olte] kAt

2 o)} 2

HEISS
Aol TR
:Q-.Q_

3 th(Fleiss, 1971; Berry and Mielke, 1988).

Fleiss2] 1y

A1

HZ= WES)

e 7t At

£ Scotte] 7 (Scott, 1955)2] 73S
Hol A= MR SH90s
7FA381H Fleiss Wge] k42 the Eq. ()T 2t}

k=] [eha]

Azl

Br1FE 2 W So] AsA] ItKMOLIT, 2017). _ PPy 1)
AR NES) B ARFCSN) W R vhe 1=F
Table 1. Evaluation Standards of the Comprehensive Evaluation Bidding System
Weight (%)
Review Area Review Item General Construction | Most Challenging
Work Construction Work
Construction Work Result (Construction Manpower) 20~30 20~30
Specialty Sales Amount Weight 0~20 0~20
Construction Work Assigned Engineer 20~30 20~30
Performance Capability Public Work Construction Evaluation Point 30~50 30~50
(40~50 Points) Capability Construction Capability for Each Size 0~20 0~20
Consortium Composition 1~5 1~5
Subtotal 100 100
Amount 100 100
Biddine A Unit Price Point Subtraction -
(15 ON";% P(r)?r?tl:)lt Suitability of Subcontracting Plan Point Subtraction Point Subtraction
Price Calculation Quantity - Point Subtraction
Construction Plan - Point Subtraction
Table 2. Example of the Composition of the Construction Evaluation Table
Evaluation Criteria Evaluation Grade
. S Point Distribution Good Average Insufficient Poor
Detailed Classification (x1.0) (<0.8) (x0.6) (x0.4)
2.2 Contract Construction Period 4 Construction Period |Scheduled Construction| No More than 1 % | More than 1 %
Observance Reduction Period Observance Delay Delay
3.1 Suitability . . . .
of the Site Manpower Assignment 3 Very Suitable Suitable Unsuitable Very Unsuitable
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Table 3. Example of Standard Deviation Calculation for Each Evaluation [tem

Site Evaluation Criteria Rater Standard Deviation
A B C D E
1. Assite |2.1 Suitability and timely submission of the process control plan| 1.6 1.6 1.6 1.6 1.6 0
2. Bsite |2.1 Suitability and timely submission of the process control plan| 2.0 2.0 2.0 2.0 2.0 0
3. Csite |2.1 Suitability and timely submission of the process control plan| 1.6 1.6 1.6 2.0 2.0 0.220
365. nsite (2.1 Suitability and timely submission of the process control plan| 2.0 2.0 2.0 2.0 2.0 0
1. Assite 3.1 Suitability of the site manpower assignment 1.8 1.8 1.8 1.8 1.8 0
2. Bsite 3.1 Suitability of the site manpower assignment 24 3.0 2.4 24 3.0 0.329
3. Csite 3.1 Suitability of the site manpower assignment 3.0 3.0 3.0 3.0 3.0 0
365. n site 3.1 Suitability of the site manpower assignment 24 24 24 3.0 24 0.268
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Fig. 2. Rate of Standard Deviation by Evaluation Criteria

Table 4. The Standard Deviation Occurrence Frequency and the Occurrence Rate for Each Evaluation Item

Evaluation Criteria

Number of Standard Deviation Occurrence

Occurrence Rate

1.1 Suitability and timely establishment of the quality control and test plans 236 65 %
1.2 Suitability of the quality manager and the quality test facility 152 42 %
1.3 Suitability of quality control 23 6%
2.1 Suitability and timely submission of the process control plan 242 66 %
2.2 Contract construction period observance 21 6%
3.1 Suitability of the site manpower assignment 150 41 %
3.2 Suitability and timely submission of the construction plan 154 42 %
3.3 Implementation of the construction plan for each detailed construction type 19 5%
3.4 Number of complaint occurrence cases 16 4%
3.5 Preparation fidelity and implementation of the detailed construction diagram 35 10 %
3.6 Suitability of the preview of the design drawing 220 60 %
4.1 Suitability of the subcontract 17 5%
4.2 Suitability of the subcontract management 16 4%
5.1 Suitability and timely submission of the safety management plan 214 59 %
5.2 Suitability of the safety management organization composition 166 45 %
5.3 Suitability of the safety management 31 8%
5.4 Accident rate of the corresponding site (%) 11 3%
6.1 Suitability of the implementation of the environment management plan 26 7%
6.2 Suitability of environment management 21 6%
7.1 Construction completion level 225 62 %
7.2 Drawing and specification observance rates of major construction type facilities 11 3%
7.3 Construction suspension and reconstruction 13 4%
8.1 The object damage and defect and the rescue safety action 147 40 %
8.2 Occurrence of critical construction site accidents 3 1%
9.1 Improvement of usability and maintainability through the preview of the design drawing 106 29 %
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Table 5. Accumulated Representative Standard Deviation Value for Each Evaluation Item

Evaluation Criteria Q1 median Q3 Maximum
2.1 Suitability and timely submission of the process control plan 56.923 121.895 189.259 244976
3.6 Suitability of the preview of the design drawing 57.646 122.622 183.674 244.013
7.1 Construction completion level 55.402 123.112 192.267 242.708
1.1 Suitability and timely establishment of the quality control and test plans 58.867 117.176 180.762 238.177
5.1 Suitability and timely submission of the safety management plan 49.656 106.177 160.507 219.972
5.2 Suitability of the safety management organization composition 42.792 88.559 127.982 171.066
3.2 Suitability and timely submission of the construction plan 37.004 80.580 126.347 162.284
3.1 Suitability of the site manpower assignment 33.335 81.411 120.023 152.755
1.2 Suitability of the quality manager and the quality test facility 35.908 85.343 118.970 152.305
9.1 Improvement of usability and maintainability through the preview of the design drawing| 35.924 61.544 101.064 144.445
8.1 The object damage and defect and the rescue safety action 26.160 70.027 111.392 143.723
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Table 6. Analysis of Kappa Value(k)

k Analysis
<0 poor agreement
0.000-0.200 slight agreement
0.201-0.400 fair agreement
0.401-0.600 moderate agreement
0.601-0.800 substantial agreement
0.801-1.000 almost perfect agreement

Table 7. Number of Items for Each Fleiss Kappa Value(k) Range

k Number of Items

<0 0
0.000-0.200 1
0.201-0.400 1
0.401-0.600 4
8

8

0.601-0.800
0.801-1.000

Table 8. Fleiss Kappa Value(k) of Each Evaluation Criteria
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Evaluation Criteria k
1.1 Suitability and timely establishment of the quality control and test plans 0.488
1.2 Suitability of the quality manager and the quality test facility 0.692
1.3 Suitability of quality control 0.896
2.1 Suitability and timely submission of the process control plan 0.446
2.2 Contract construction period observance 0.926
3.1 Suitability of the site manpower assignment 0.687
3.2 Suitability and timely submission of the construction plan 0.690
3.3 Implementation of the construction plan for each detailed construction type 0.738
3.4 Number of complaint occurrence cases 0.938
3.5 Preparation fidelity and implementation of the detailed construction diagram 0.927
3.6 Suitability of the preview of the design drawing 0.526
4.1 Suitability of the subcontract 0.934
4.2 Suitability of the subcontract management 0.776
5.1 Suitability and timely submission of the safety management plan 0.536
5.2 Suitability of the safety management organization composition 0.602
5.3 Suitability of the safety management 0.920
5.4 Accident rate of the corresponding site (%) 0.969
6.1 Suitability of the implementation of the environment management plan 0.953
6.2 Suitability of environment management 0.805
7.1 Construction completion level 0.315
7.2 Drawing and specification observance rates of major construction type facilities 0.676
7.3 Construction suspension and reconstruction 0.874
8.1 The object damage and defect and the rescue safety action 0.260
8.2 Occurrence of critical construction site accidents 0.814
9.1 Improvement of usability and maintainability through the preview of the design drawing 0.758
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Table 9. Rank of the Major Derivation Items for Each Analysis Method

Major improvement items using the standard deviation Major improvement items through the Fleiss Kappa Value(k)
Rank Occurrence
Evaluation Item Evaluation Item k
Rate
2.1 Suitability and timely submission of the process control plan 66 % |8.1 The object damage and defect and the rescue safety action| 0.260
2 | 1.1 Suitability and timely establishment of the quality control and test plans| 65 %  |7.1 Construction completion level 0.315
3 |7.1 Construction completion level 62 % |2.1 Suitability and timely submission of the process control plan | 0.446
1.1 Suitabili imel lish f th li 1
4 [3.6 Suitability of the preview of the design drawing 60 % Suitability and timely establishment of the quality control| ,  oq
and test plans
5 |5.1 Suitability and timely submission of the safety management plan| 59 %  |3.6 Suitability of the preview of the design drawing 0.526
Lo . - 5.1 Suitabili d timely submission of the saft
6 |5.2 Suitability of the safety management organization composition| 45 % uitability andtimely submission of the safety 0.536
management plan
.2 Suitability of the saft izati
7 |1.2 Suitability of the quality manager and the quality test facility 42 % > Su}tfﬂ.)] ity of the safety management organization 0.602
composition
. . . . 7.2 Drawi d ification ob: tes of maj
8 |3.2 Suitability and timely submission of the construction plan 42 % raw.lng an spe(':l. 1.c ation observance rafes of major 0.676
construction type facilities
9 [3.1 Suitability of the site manpower assignment 41%  |3.1 Suitability of the site manpower assignment 0.687
10 |8.1 The object damage and defect and the rescue safety action 40 % |3.2 Suitability and timely submission of the construction plan| 0.690
9.1 Improvement of usability and maintainability through the I . . -
11 9 . .
preview of the design drawing 29 % |1.2 Suitability of the quality manager and the quality test facility | 0.692
Table 10. Evaluation Criteria for Major Improvement Items
Evaluation Criteria Evaluation Grade
Good Average Poor
Detailed Classification Insufficient (x0.6
' (x1.0) (x0.8) . (06) (x0.4)
1.1 Suitabili d timel . . . . . .
u.l ability and time y. Submitted timely and very Submitted timely and Submitted late or one Unsubmitted or 2 or more
establishment of the quality control . . . .
suitable suitable supplementation supplementations
and test plans
1.2 Suitability of the quality manager . . .
. .- v tabl Suitabl Unsuitabl
and the quality test facility ~Yery surable S nsurtable
2.1 Suitability and timely submission| Submitted timely and very Submitted timely and Submitted late or 1st Unsubmitted or 2 or more
of the process control plan suitable suitable supplementation supplementations
.1 Suitability of the si . .
zssi:,grlrtlfr):t]ty of the site manpower Very suitable Suitable Unsuitable Very unsuitable
3.2 Suitability and timely submission| Submitted timely and very Submitted timely and Submitted late or 1st Unsubmitted or 2 or more
of the construction plan suitable suitable supplementation supplementations
.6 Suitability of th iew of th . .
zleésizlrl)lzzlv\]/zgo the preview of the Very suitable Suitable Insufficient Unimplemented
5.1 Suitability and timely submission| Submitted timely and very Submitted timely and Submitted late or 1st Unsubmitted or 2 or more
of the safety management plan suitable suitable supplementation supplementations
.2 Suitability of the saft i i
> Sqlta[?] 1ty ofthe sa ety management Very suitable Suitable Unsuitable Very unsuitable
organization composition
. . . . . Less than 80 % satisfied
7.1 Construction completion level 95 % or more satisfied 90 % or more satisfied 80 % or more satisfied ess than o satistie
8.1 The object damage and defect and | Few problems with the overall | Minor damages or defects of| Doing the precision safety |Implementing strengthening for
the rescue safety action major subsidiary materials | major subsidiary materials |check on the structural safety| securing the structural safety
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