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A Study on the Defects of Exposed Concrete Finishing Work Using AHP

Choi, Seongmi', Song, Yeongwoong', Lee, Kiseok', Yoo, Seonghoon', Choi, Yoonki*
"Department of Architectural Engineering, Soongsil University

Abstract : The exposed concrete has been widely used in building construction, Therefore, many researches are presented
to secure a proper construction quality of exposed concrete, Low quality and management absence, however, still
remained in construction fields, Thus, many studies have been conducted to improve the quality, but defects still
occur in the exposed concrete finishing work, In this study, the causes of defects were analyzed by process in order to
prevent the generation of defects and to enhance the need for integrated management to secure quality. In addition, a
case study and AHP analysis have derived the importance of defects occurring in the exposed concrete finishing work,
The study concluded that the occurrence of the exposed concrete finishing work needs to be managed throughout the
process, not the management limited by one process, according to the causes of the existing defects, and integrated
management is required to prevent defects and improve quality of exposed concrete finishing work,

Keywords : Exposed Concrete Finishing Work, Exposed Concrete Defects, AHP Method
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Table 1. Requirements of exposed concrete finishing work
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Division Definition Influence factor Checking point
—using materials
representation —mix design and manufacturing method

the same texture and
color in the same side

Uniformity of color

—mold and form oils
—placement methods
—condition of concrete during curing

—use materials from the same company

minimization cracks

Crack Control . .
in the curing process.

plumbing fixture
—control joint

—drying shrinkage of concrete
—compacted and curing

—shape and size of member

—gale and scorching heat

—drying shrinkage around fenestra and

—use of high quality aggregate
—reduction of unit water content
—use expansive ingredient and shrinkage reducing agent

—slump value

minimization chargin .
ging —size of aggregate

and material separation

Concrete filled and
material segregation

—placement methods

—prescribed slump observance

—use retarder and highly efficient AE water reducing agent
—use small aggregate

—mix design considering laitance and bleeding

resistibility defects for quality —bar spacing and cover thickness —Increased S/A
—considering cover thickness and placing speed
) —lower the W/C
) —carbonation of concrete :
. resistance to external . } —air content securement
Durability —corroded reinforcing bars by salt

environment
damage

—increased cover thickness
—use water repellent
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Cones
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| Preparationof Contract Document |
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Phase | Shop Drawing |
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| Prevention of Pollution |
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| Repair Defective Surface |

Construction |
Phase

Maintenance
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Fig. 1. Construction process of exposed concrete
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Table 2. Defect by process of exposed concrete

Defect Chun Jung Kim Jung Shin
Jong Won | Jae Soo Bo Hyun Jinll Kwang Ho
Defective Defective
Desi form joint form joint | Segregation | viertical angle | Faulty com
esin Faulty com | Drainage of | Rock pocket error surrounding
surrounding comer Sand patterns
Vertical angle .
Sand patterns o~ g Segregation ‘ t
. egregation
Procurement | Segregation Crack Buging | Rock pocket s i gtt
Rock pocket Color o and pattems | > PA1ETS
Sand patiems differences | Cold joint S p. !
p‘ ‘ Defective form| B9 Rock pocket
Cold joint ) joint Cold joint
Crack Segregation Crack Vertical angle
Water leak Rock pocket Qrack fac eror
Construction Bulgng | Drainage of Fauly com | - 614 jot
Color cormner surrounding Crack
differences | Faulycom | ok Color
surrounding differences Color
Faulty com differences
surrounding
Vertical angle Color Loss of comer
Ve eror Lossof differences | Waterleak | Water leak
ANIeNANCe | Eforescence |~ @' ™| Efflorescence | Effiorescence | Contamination
Contamination Contamination|Gontamination




Table 3. Cause of exposed concrete defects

Cause of Process
Defect
Design | Procurement | Construction | Maintenance
Separation of aggregate O [ ] [ ]
Rock pocket O [ [ ]
Sand patterns O [ [ ]
Vertical angle error [ O O
Bulging O [ ]
Cold joint @) [ [ ]
Defective form joint [ ] O [ ]
Crack @) [ [ ]
Drainage of corner [
Loss of corner @) [
Water leak O [ @) [
Faulty corn surrounding [} @] [
Color differences O [ [
Efflorescence O [ ]
Contamination @) [

TR 2 A RAES

A17171 HoH %IH %7} A3E 3 a1, 20008
0] F 167]] =1o] %ﬂ At B2 AdHE EEA
P E npgha AlFEZRAA] gEE EAEH (Table

et

Table 4. Preceding research analysis

A Important Field of Research
Author Design | Procurement | Construction | Maintenance
Kim Bo Hyun (2006) [ ) [}
Kwon Il Jin (2008) [ ] [ )
Shin Kwang Ho (2005) [ ] ([ ]
Lim Nam Ki (2005) [ J
Lee Eo Jin (2012) (] ([ ]
Lee Jung Kyu (2009) [ [ J
Jung Jin Il (2007) [ [ ]
Kim Sang Hyun (2014) [ J
Yang Ha Young (2014) ([ ] [ ]
Park Joon Hee (2015) [ ]
Jung Jae Soo (2012) (]
Park Un—yong (2015) [} [
Pee Jae Il (2013) [ J ®
Baek Chang Kyu (2012) [
Yoo Won Chang (2007) [ ]
Chun Jong Won (2006) [ ] (]
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Table 5. Analysis target area of exposed concrete defects

Completion . . ’ -
date Site Site outline Finish types
Chunggok Site : Seoul Gwarng|nfgu
i Gross floor area : 4,245m*
00.07 catholic . )
Floors : 2 stories below and 5
church
above the ground
Korea Site : Seoul Seongbuk—gu
06.11 National Gross floor area : 56,357 m*
: University Floors : 2 stories below and 5
of Arts above the ground
Site : Seoul Gangnam—gu
08. Urban hive Gross floor area : 56,357 m*

Floors : 4 stories below and
17 above the ground

Site : Seoul Dongjac—gu
Gross floor area : 166,21 m’
Floors : 2 stories below and 5

Student union
1212 of Soongsil

University above the ground
Amorepacific Site : Seoul Yongsan—gu
17.07 company Gross floor area : 188,75m*
: building in Floors : 7 stories below and
Yongsan 22 above the ground
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Table 6. Analysis of exposed concrete defects

Chunggok N};?igﬁal Student union Argg{:]ep:gnc

Defect | catholic |, %0 | Urban hive | of Soongsil | “CPETY
church niversity of University uilding in

Arts Yongsan

Separation
of aggregate

Rock
pocket

Sand
patterns

Vertical
angle error

Bulging

Cold joint

Defective
form joint

Crack

Drainage of |
corner

Loss of
cormer

Water leak

Faulty corn
surrounding |

Color |-
differences

Efflorescence

Contamination
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Level 1. Structured problem hierarchy

h 4
Level 2. Compare AHP input data througt
comparison of double standards

Y

Level 3. Relative weight estimation

NO Verify inconsistency

(CR=0.1)

Level 4. Select the optimal choice by
synthesizing the relative weights of each
hierachy

Fig. 2. Decision stage of AHP method
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Table 7. Outline of interview

Classification Outline of interview

Derivation of priority of defects about each exposed

Purpose
concrete process
Period 2018.9.10. ~ 2018. 9. 21
workers who have experience with exposed concrete
Survey target

project

Composition of architect—4 people,

respondents occupation construction Industry—16people,
CMer—7people
" under 5 years—8 people,
Composition of career over 5 years but under 10 years—10 people,

respondents

over 10 years—9 people

Survey method Interview through direct visit and E—mail

return rate : 67.5%

Return rate (total 40 copies, only 27 copies return)
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LEVELO

Derivation of priority of defects about each
exposed concrete process

Procurement Construction Maintenance
Design Phase
LEVEL1 g Phase Phase Phase
Vertical angle Crack Separation of Loss of corner
ETor ageregate
Defective form
L Water leak Rock pocket Efflorescence
Joint
Drainage of Color differences Sand patterns Contamination
corner
LEVEL 2
Bulging
Cold joint
Faulty carn
surrounding

Fig. 3. The hierarchical structure diagram of the exposed concrete process problem
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Table 8. Importance and priority in stage of exposed concrete

process
Stage Importance Priority
Design Phase 0.27 2
Procurement Phase 0.15 4
Construction Phase 0.42 1
Maintenance Phase 0.16 3
Sum 1 -
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Table 9. Importance of problems and priorities in design phase

Stage Items Importance Priority
Vertical angle error 0.502 1
Design . .
Phase Defective form joint 0.305
Drainage of corner 0.193 3
Sum - 1 —
(W) 2geA
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Table 10. Importance of problems and priorities in procurement phase

Stage ltems Importance Priority
Crack 0.393 1
Procurement Water leak 0.342 2
Phase
Color differences 0.265 3
Sum - 1 -
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Table 11. Importance of problems and priorities in construction phase

Stage Items Importance Priority
Separation of aggregate 0.233 1
Rock pocket 0.108 4
Sand patterns 0.059 6
Bulging 0.156 3
Cold joint 0.232 2
Faulty corn surrounding 0.068 5
Sum - 1 -
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Table 12. Importance of problems and priorities in maintenance phase

Stage Items Importance Priority
Loss of corner 0.261 3
Maintenance Efflorescence 0.306 2
Phase
Contamination 0.433 1
Sum - 1 -
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Table 13. Problems in stage of exposed concrete process

Stage ltems Importance | Priority
Design Phase Vertical angle error 0.179 1
Construction Phase Separation of aggregate 0.115 2
Construction Phase Cold joint 0.103 3
Construction Phase Bulging 0.078 4
Maintenance Phase Contamination 0.075 5
Maintenance Phase Efflorescence 0.067 6
Design Phase Defective form joint 0.064 7
Procurement Phase Crack 0.064 8
Construction Phase Rock pocket 0.053 9
Procurement Phase Water leak 0.052 10
Construction Phase | Faulty corn surrounding 0.042 1A
Procurement Phase Color differences 0.033 12
Construction Phase Sand patterns 0.028 13
Design Phase Drainage of corner 0.025 14
Maintenance Phase Loss of corner 0.022 15
Sum - 1 -
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