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Abstract:

Main purpose of improvement in seismic capacity for existing plant facilities is not only ensuring the safety of
person working there at the time of the severe earthquake but also maintaining the function of plant facilities enabling
the quick restart of operation after the incident. Also it is required not to disturb the plant operation during the
reinforcement works. In this paper, the following examples are shown. (1) Liquefied natural gas (LNG) unloading
facility (supporting structure by steel framing): Structural steel framing reinforced by additional steel section against
seismic response based on Level 2 seismic motion. (2) City gas governor station (RC building): RC Framing
reinforced by additional outer structural steel framing to reduce the seismic load of RC framing. (3) Waste
incineration plant facility (RC building with structural steel framing for roofing and siding): Combined framing

reinforced by additional bearing wall and steel bracing to satisfy specified criteria for existing building.
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Table 2 Examples of seismic evaluation and seismic reinforcement project
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Fig. 2 Acceleration response spectra based on guideline
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Fig.3 Overall view of structural model including unloading arm
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Fig. 4 Maximum acceleration response of structural model
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Fig.5 Reinforce work of supporting structure for Knmu=0.55
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Fig.6 Building plan (Before reinforce work)
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Table 3 Results of site investigation and material test
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Table 4 Seismic capacity-proof index, Is

X Direction Y Direction
Structural Fl

type OOT | Before seismic | After seismic | Before seismic | After seismic
reinforcement | reinforcement | reinforcement | reinforcement

CGFL 1.82 1.80 2.01 1.99

SFL 0.57 0.60 1.03 1.02

RC 4FL 0.69 0.71 0.64 0.63

3FL 1.03 0.93 0.87 0.60

2FL 0.54 1.24 0.46 0.77

1FL 0.39 0.84 0.37 0.76

S CGFL 0.26 0.67 0.35 0.82

SFL 0.22 0.68 0.35 0.72

x5 MEMREROFRETMRILL, Qu/Qun (BAR:Qu/Qun>10)

Table 5 Horizontal load-carrying capacity ratio

X Direction Y Direction

Floor After seismic After seismic

reinforcement reinforcement
CGFL 1.34 1.14
SFL 1.15 1.21
4FL 1.07 1.06
3FL 1.97 1.08
2FL 1.25 1.60
1FL 1.84 1.60

JFE £ No. 31 (20134E1 H)



HRTF > MR D

THEERZ T ¢ MR

MR AR AT R O MR MEREfE IR E & R 4, AR O f7
A 112 R 5 IR T MIIRZICE VLTI, SREE Ll
EIERERR A  (RAZKCFI I ow b HigEZ 2V 7 L,
ATE DIEETERE © WEfR L 72,

5. BbYIc

AT, MEMROERY 72 2 BIED S OMGNE %
HUDIZRB T L7225, 2o OV E AEIN D O IR T
T oIz, BRSPS B L OB AGHEO R4
8 T E Y 7 ¢ BN ¢ O B @ #E S AR R T
Holzl¥IFEI FTHLR,

77 v PRI EEESCEEDORBE TH D, HHAK
DA, SRR I O NLE D 1 O H e EE R 0O 20 B
M F - Tw5, 5%, B3 2 MEERKOHER; -1z
Y FE LTI, HKBROLERE Y © o I BRI HET I
o T, HEMBREIEREL TWLFETH 5,

R, AR LICIEMR 7 ey = 2 F OEfE
HizoT3, HAMBZ V. =2« AR, HEH
AR, BT S5 - SR B £ LT,
CWEHOERYRLE T,

JFE $%R No. 31 (2013 4£ 1 H)

BE

D 2RE, R, SR, R T RER S - 4 & 5 BEEEX
AN EZHR L) Eod 7z &G fli 1. JFE £, 2010, no. 25, p. 60~ 65

2) T AR . T ARSI SR R L~y LI EEEGE
fifi. 1997.

3) BT AR . BT ARG E G R L ~ov 2 TR AR
fili. 2000.

4)  HAREEEGK S, Bk a > 2 ) — NGB O i W LE,
BHESk 2 > 2 ) — SRS OB HGHER - I‘Jﬁmé 2001.

5)  HAHEEER; S, TESUEIEEL O 72 8 O W78k 5 3E ) O =
LW B & OESIETEST - R, 1996.

[ NS

_wi
H

PR ]


http://www.jfe-steel.co.jp/research/giho/025/pdf/025-12.pdf
http://www.jfe-steel.co.jp/research/giho/025/pdf/025-12.pdf

