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Impulsive component

i, is the total mass

m, is the convective mass

my; is the impulsive mass

h is the depth of fluid

h,., is the height of convective mass

h; is the height of impulsive mass

k., 1s the stiffness of the convective mass spring
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& KIESSI-3D EX

Soil-Structure Interaction Analysis Tool developed by Korean researchers under KINS sponsorship (1993)

KIESSI program utilizes finite elements (FE) for modeling structure & near-field soil medium, and dynamic infinite
elements (IE) for horizontally layered half-space.

General Static/Dynamic problems in time & frequency domains

General SSI problem in frequency domain

VERIFICATION REPOR!

KIESSI-3D KIESSI-3D
A TER PROGRAM FOR U RA
A COMPUTER PROGRAM FOR SOIL-STRUCTURE INTERACTION ANALYSIS A Con 1ON ANA 3D FINITE AND I LE| QL
USING 3D FINITE AND INFINITE ELEMENTS TECHNIQUES
INIQUES
VERIFICATION REPORT VER. 4.0 THEORETICAL MANUAL VERSION 1.1 — Rev.1
UsEs NUAL FORMAT) - Rev.2
: E-P-CE-2057-1.1-SVVR
(No. : E-P-CE-205 SVVR-04) (N.: E-P-CE-2057-11-SUM-02 (No. : E-P-CE-2057-1.1-STM-01)

June 2023 June 2023
< 7"—_‘E_|_k| < OIEA-I n:|k|
KIESSI-3D ot
3y KIESSI-3D DEVELOPMENT T
C.B. YUN (DirecToR), C.G. Se0, JM. KiMm AND K'Y. CHUNG (Deve RS)

CB. YUN (DRECTOR), C.G. SEO, M. KiM AND K.Y. CHUNG (DEVELOPERS)
DEPARTMENT OF CIVIL ENGINEERING, CHONNAM NATIONAL UNIVERSITY,
RepusLic OF KoREA

Department of Civil Engineering, Chonnam National University,

Republic of Korea

* ASME NQA-1 2008, 2009a 7|4t & 2 ! HEZF (KESCOM: KNF iCODE X}&)
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FLOOR RESPONSE SPECTRA OF REACTOR PROTECT BUILDING
iSMR_RPB
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FLOOR RESPONSE SPECTRA OF REACTOR PROTECT BUILDING

PROJECT : TDG28
CALC. NO. : C-C0-00001
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PEAK WIDENED ON EACH SIDE BY 15%
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FLOOR RESPONSE SPECTRA OF REACTOR PROTECT BUILDING
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FLOOR RESPONSE SPECTRA OF REACTOR PROTECT BUILDING
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ISRS) — Enveloped & Widened FRS of 56 SSE cases
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FLOOR RESPONSE SPECTRA OF REACTOR PROTECT BUILDING
iSMR_RPB

Frequency (Hz)

E
=

o pm

PROJECT : TDG28
CALC. NO. : C-C0-00001

SAFETY-RELATED
PEAK WIDENED ON EACH SIDE BY 15%
DAMPING : 1% 2% 3% 4% 5% 7% 10%

Acceleration (g)

Period (sec)

Node ENVELOPED
Direction E-W

Spectra No. GL+13_7m-EW
Elevation 13.7m
Location RPB WALL

GL+13.7m)

€5KEPCO

FLOOR RESPONSE SPECTRA OF REACTOR PROTECT BUILDING
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FLOOR RESPONSE SPECTRA OF REACTOR PROTECT BUILDING SAFETY-RELATED
PEAK WIDENED ON EACH SIDE BY 15%

iSMR_RPB

Acceleration (g)

PROJECT : TDG28
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(&) ICEPCO PROJECT : TDG28
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FLOOR RESPONSE SPECTRA OF REACTOR PROTECT BUILDING
iSMR_CB
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(2%d7| =61 vs SSI 8l A])

PROJECT : TDG28
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FLOOR RESPONSE SPECTRA OF REACTOR PROTECT BUILDING
iSMR_CB

Frequency (Hz)
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PROJECT : TDG28
CALC. NO. : C-C0-00001

SAFETY-RELATED
PEAK WIDENED ON EACH SIDE BY 15%
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» SMART100 vs i-SMR

Acceleration |g]

ol
01 1 n 100
Frequency [He)
Building Reactor Containment and Auxiliary Bullding Spectra No.  RCA-LT-0L-EW-55E
Location  Reactor Containment Area Level 7 Elevation  24.0M
Direction East-West Damping 2,345 7 10%

< SMART100 SSI s|A >

(&) ICEPCO PROJECT : TDG28
€zc CALC. NO. : C-C0-00001
FLOOR RESPONSE SPECTRA OF REACTOR PROTECT BUILDING SAFETY-RELATED
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HEIDA| (Seismic Isolation Design)




m HEIGA At - APR1400

» Seismic Isolated APR1400 (2011~2016)

Iepio 2 # 44 A & &

Korea Electric Power Industry Code

ST =&

General Structural Provisions

STC HIAAH

Seismic Isolation System

20174 F=

:

4
B

2z
AO
£
rie o
o

Board of KEPIC
Structural T/C

@‘Hﬂﬁ"lﬂﬂ
KOREA GLECTAIC RSSOCIATION
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» Emergency Response Base Building at 5-NPP sites (2020 ~)

-

Z]]
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ALY =727 A - peskR (1)

> PGSFR (2016 ~ 2022)

* Fuel Waste Reactor
» Seismic Isolated Reinforced Concrete Structure

TOC €L 35.0M
L
Wy ONTROL_ROOM
SE | | CHASE SUPPL corR E
N TR
ONTROL corr || R COMUTER
RM Pacy
PIPE HVAC
CHASE | [CHASE
remore || || ELecmRica
Tal SHUTDOWN coRR NETRATION
RN
ECTRICA CONTROLLED AREA
CORR NORNAL EXHAUST
g e
1PE
HASE
PLANI
R CHILLER RM CORR D
EEEC 1 EEE T T 5 e
i P
ot ” ot
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» Background
 Seismic Demand: SSE 0.3g, OBE 0.1g

* Nuclear containment shell & NSSS should be maintained against seismic loads greater than 0.2g

» Bearing type
* LRB (Lead Rubber Bearing) — 300ea

Stud Bolt jl
T T T T Anchor Plate(Top)

Socket —>

Flange Plate(Top)

End Plate Inner Rubber

Lead Core
Cover Rubber

Flange Plate Inner Steel Plate

(Bottom) (Insert Plate)
Anchor Plate .I. | 1 1 .l
(Bottom)
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ANSYS
R15.0

JUN 28 2017
15:19:53

» Structural Information
 Total Weight : 300,500 tonf
« Maximum Dimension : 121m x 81m x 74m (BxDxH)
* NI :RCB+AB+FB
» Base Isolation System

JUN 29 2017

08:28:40

» Model Information

Used Program : ANSYS APDL 15.07
Total Number of Nodes : 102,026
Total Number of Elements : 197,025
Used Elements : Solid185 & Shell181
Non-linear Link : Combin40

-32-
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> Direct Method (DM) using Conventional Package

* Need to model both Soil and Structure

* Used Finite Element Model & Implicit Direct Integral Method

* Define Absorbing Boundary & Soil Column Element for Far Field

Distant soil Nonlinear structure
domain edge
moving as
free field Basement
and piles
N
0
/ Z
.r
!
)
J
P
7
{
|
/
s
7
(
\
Soil FE mesh —= I 16-50267-13
%‘— 1 I—E
Horizontal input C

force response history

near-field

soil don&i.n

—

J Outcrop input
F(t)y=p-V-A-u(t)
| Transmitting
boundary

- Control point : Bottom of Soil

pV, : tangential dir.

free-field

soil column

- Artificial Absorbing Boundary : Viscous Damper between Bedrock and Outcrop
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ANSYS
ELEMENTS R15.0]

AUG 3 2017
10:18:30

R2

» SSI Model Information
« Structure located on Ground Surface
Total Number of Nodes : 330,000
Total Number of Elements : 400,000
Shear Wave Velocity : 2400 m/s (8000 ft/s, Hard Rock Site )
Real Site Profile : NOT defined
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> Interested Points
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> Widened Floor Response Spectra (2%, 3%, 4%, 5%, 7%, 10% and 15%)

FLOOR RESPONSE SPECTRA OF PGSFR
BASE ISOLATED PGSFR

100

PROJECT : TRGOE
SAFETY-RELATED
DAMPING : 25 3% 4% 5% 7% 10% 15%

Frequency (Hz)

Acceleration (g

100

0oL oot
0oL [ % 1 1w
Period (sec)
Spectra No. S5WRPRS SDT#1-X
Mode 1208519 Elevation -11.15m
Direction E-W Lecation MNS55 -11.1

EW-Dir.

FLOOR RESPONSE SPECTRA OF PG5FR
BASE ISOLATED PGSFR

100
100

PROJECT : TRGODE
SAFETY-RELATED
DAMPING : 2% 3% 4% 5% 7% 10% 15%

Frequency [Hz)

10

Acceleration (g

ot

100

Node 120519
Direction M-S

Period [sec)
Spactra No. SWRPRS SDTHL-Y

Elevation -11.15m
Location MS55 -111

NS-Dir.

FLOOR RESPONSE SPECTRA OF PGSFR
BASE ISOLATED PGSFR

100

Frequency |Hz)

PROJECT : TRGOE
SAFETY-RELATED
DAMPING © 2% 3% 4% 5% 7% 10% 15%

10

Acceleration (g

100

HNode 128519
Direction V-T

Period [sec)

VT-Dir.

Spectra No. SWRPRS SDT#1-Z
Elevation -11.15m
Location MNE5S -111
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Q&A

AFghL| Ct

F

!



	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16
	슬라이드 17
	슬라이드 18
	슬라이드 19
	슬라이드 20
	슬라이드 21
	슬라이드 22
	슬라이드 23
	슬라이드 24
	슬라이드 25
	슬라이드 26
	슬라이드 27
	슬라이드 28
	슬라이드 29
	슬라이드 30
	슬라이드 31
	슬라이드 32
	슬라이드 33
	슬라이드 34
	슬라이드 35
	슬라이드 36
	슬라이드 37

