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Application of Two Response Spectrum Analysis Methods
from RG1.92 for Steel Frame

Xu Shenghong, Liu Shenghua, Peng Xiaoping, Yang Shifeng
Shanghai Nuclear Engineering Research and Design Institute, Shanghai, 200233, China

Abstract In order to consider mass lose of frequency part of reaction response analysis,

RG1.92(2006)separate nuclear power plant structure, systems, and components (SSCs) into two
parts, which are referred to as the “periodic” response and the “rigid” response. Modes of steel
frames in the containment vessel distribute in the periodic response region and rigid response
region. A response spectrum analysis on a steel frame inside the containment is performed based on
Gupta +Missing Mass and Lindley-Yow +ZPA to study the difference of the two methods. The
software GTStrudl is used to perform the spectrum analysis based on the two methods above and to
find a better way to complete the calculation of Steel frames in containment vessel.
Key words RG1.92, Steel frame, Response spectrum analysis

1 RG1.92
RG1.92 1976 (
NRC
RG1.92 2006
GTStrudl RG1.92 2006 2l
Gupta +Missing Mass Lindley-Yow
n 7PA RG1.92 2006 2

2014-12-22 2015-06-23
1983—



16

Vol.36. No.5. 2015
6
RG1.92 2006 _ lin(fi/ /1) 1
o lin(fy/ f)
R.=0R, 2
R, =y1-0R, 3
RG1.92 2006 P—
3 1 AD Ry = Zny-RpiRpj 4
EG DE =l =l
Ry = eri + Ry 5
i=1
R =R} +R 6
R i Q;
er i Rpi
Rvi Missing Mass
Rp[ er

1
Fig. 1 Subsection of Response Spectrum

A G

ZPA Jf7pA

1 FG
Gupta Lindley-Yow
NRC
CQC
RG1.92 2006
Missing Mass ZPA

Gupta +Missing Mass
Lindley-Yow + ZPA 2
A B M

Gupta +Missing Mass Gupta

i 1 2 S

Gupta
Missing Mass 2

R
Lindley-Yow  + ZPA

Lindley-Yow

7
CQC 9
10 ZPA
11
Rpi = Ri(Sal- /Sal-) 7
Sy =yS.—aka 5,20 8
Ry = EiRpiRy 9
i=l j=1
Ry = Ryiiczpar 10
R =RI+R 11
Sa i azpa
RstaticZPAl ZPA
2
2.1
GTStrudl
X Y Z
2
2.2

RGl1.61



RG1.92 17
ZPA
GTStrudl
Gupta 3.2
Lindley-Yow 2
RG1.92 2006 2
3
2

10%
Gupta  +Missing

Mass 1

1 RG1.92
2 Table 1 Result Difference of Two Response

Fig.2 Finite Element of Steel Frame Module

3 Y

Fig. 3 Floor Reaction Spectral of Y Direction

Gupta

10
1 3
2
10
CQC
Missing Mass

Lindley-Yow
CQC

33 Hz
JzpA

33

Spectrum Analysis Methods
FX FY FzZ MX MY MZ
1.44% | 1.23% | 8.76% | 0.88% | 9.21% | 3.93%

FX FY FZ X Y z MX MY MZ X
Y z
4
RG1.92 2006
A B
2
2
B Sai ZPA
azpA
A
B

[1]1U.S. Nuclear Regulatory Commission. Combining Modal
Responses and Spatial Components in Seismic Response
Analysis[S]. 1976

[2] U.S. Nuclear Regulatory Commission. Combining Modal
Responses and Spatial Components in Seismic Response
Analysis[S]. 2006



