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Work process improvement of anchor bolt installation in concrete columns
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Abstract

This research aims to improve J-type Anchor bolt installation in the column structure process. Determining the impact
of the joining process on those Anchor bolts and column bases, the work was concerned with the Overall Equipment
Effectiveness (OEE) data. Three major process indicators corresponded to the scale of OEE ; Availability, Performance,
and Quality rate. The use of jig and fixture has been a well-established approach to control the column base within the
standard position. All of the control points have been measured on the 3D axis, as 2D in the support plane and the
vertical level of the column base. Consequently, the problem of downtime loss due to the adjustment of column base
position was decreased. Complete one job installation of a column with 36 CM’ cross-section and 20m of the height,
took an averaged-cycle time of 22 minutes. Also, the before and after improvement of the process were compared
resulting to an increase in the rate of the first right job by 45 percent. Availability increased by 4%, Performance
increased by 5%, Quality rate increased by 4%. resulting in an overall equipment effectiveness increase of 11%,

and the Process Capability Index (CP) was increased from 1.14 to 2.22 leading to suitable operating costs.
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Work process improvement of anchor bolt installation in concrete columns

ngmﬁmimaﬁwluﬂ'ﬁ%’uLLiamylué'hmﬁmﬁaaﬁnn
AaanuLeuLiiasanauieutu Sedasiinimiit
LLﬁ"lmLLaﬁ%‘msﬁmemﬂmL‘ﬁ'aﬂ%'uﬂ;ons:mums
msvnaufitAadedomedd liesduwnsdasanilals
AaBMIAGIBAIARNLAAN nIandamandaanidniy
Iﬂiaai’wangul,l,ﬁ'aﬁwn’m%amﬁﬂﬂaiuaaun%mﬁnﬁ'u
wanUaenuadsnsfinanunresesdtidsiTaunnses
wasanmeawniailsadnilslunounsa (Hatiansuds
1 9:lnnuaanaLnaon ﬁy'a@hl,mmLLa:s:ﬁum’mg\maa
A1 RANHANA® %dﬁﬂﬁﬁ@waﬂimuﬁuqmmwmaaa’m
fadalnIaanaNmuIN TIUATWAaRMITINI AN
msv‘hmuﬁﬁmmU;amﬂ%my“ﬁu'umau NAINIVINNUED
witsgnniinsineuldiaannnituuuée (Wi Tigg
aninasulia uazilalnws SeaLBaTw ,2563) Sadwufinnwes
mu‘i?a‘ﬂLﬁaﬂ%’uﬂgom:u’mmsl,l,a:"ﬁy'umaumiﬁﬁmmﬁa
RuUseEnsawamsdnilsluneunia %&a:’ﬁwﬁ%’uﬂgo
uilalwdosvosiuaeumsrinmu namsiems Tagl
FINANITNUADAUNINDBINUARIN NI TS

6 ada

aUnsntuazisn1sdnm
L 4 s e .

mMIneaadaTiteanuuuiieAnmiTmliuly
ATLUINAITFNG waznianl sz anTawlaysiueednig
Maudaasaanisluaaunia Hinauniaisurinnnsiay
nanadAungualatvFUaiuInTadaunInglau
N.¢.2564 %uqﬂmﬂﬁuﬁmammaaaﬁﬂmﬁﬁq@ﬁm
YBILADUNUENIUN.7.2564 WUz nInaaadaantdn 2
nga udaznguiidiainimanas 133 et lagazldds
Touauiuuiiey 2 dezmsfatganwan 20 Ensam

. ed o - L X,

ANIHNUIIN qﬂnirumunm‘L%’LumiﬂﬂmmauLLm
Ju 2 ndu ngwfitecldadnsaifilslunsfaasadnidslu
aaunauuuiFendadanulasiaframanluayu lay
ldinafianaBenunuinih Salddujodnu 3 au ¢
Figure 1

Figure 1 The setting anchor bolts use the electric welding cabinet. (before improving the work process.)
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Figure 2 Anchor bolts setting use jig.
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Table1  Time measurement of process before improvement

Process. Time. (min)
A1 = Prepare anchor bolts. 5
B1 = Measure distance. 10
C1 = Welding anchor bolt. 20
D1 = Edit distance. 5
E1 = Phase check. 4

Total time. 44
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Table 2  Time measurement of process after improvement.
Process. Time. (min)
A2 = Prepare anchor bolts. 5
B2 = Assemble jig and fixture. 7
C2 = Phase check. 7
D2 = Anchor bolt setting. 3
Total time. 22
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Table 3  Working period data

Work process improvement of anchor bolt installation in concrete columns

Working period.

Experimental results. Before improving process.(min)

After improving process.(min) Schedule time.(min)

Time/piece 4419 22.35 50
Total time 6,010 3,040 6,800
Lead time/ piece 6.10 4.1 15
Table 4  Results of the samples test before and after the process improvement.

Samples test before and after the process improvement.

Sample group.

Complete piece.

Number of samples.

Before improving process.

125 pc 133 pc

After improving the process.

130 pc 133 pc

OEE=AxP xQ (4)

_AIMIYINT (ANBKY) - LIaTisanay
LIRINTIYINNTY (AULN)

A ()

(LAMINNUTTI X NWIUTUNUAREA L)
P = A o (6)
NATINNAN AT I I¥nN 0

Q- (UAKNEA - uTLFE) @
NUNRES

Table 5

* ANEAG A = 8ATINMINY
P = dagEninmwniivinan
Q = AANQUAN

mﬂ‘*ﬁayamimaaqﬁvlﬁmﬂ Table 3 waz Table
4 ﬁaﬁwwgn']suﬂawa"lﬁ@h A P Q waz OEE 3nngun1y
@) (5) (6) uaz (7) IANAMINARBILFAINAG Table 5

The overall equipment effectiveness of experimental result

Experimental results.

Before improving process.

After improving process.

A 87% 91%
P 91% 96%
Q 93% 97%
OEE 73% 84%

a a 1 Q
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