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NISSEK! RYQOYU ENGNEERING AND CONSTRUCTION CO., LTD.
MECHANICAL DESIGN GROUP

1. Regulation and Standard of Earthquake-resistant
(1) Regulation
- The High Pressure Gas Safety Law
- The Fire Fighting Law
 The Architectural Standard Law
(2) Company Standard
- Design Standard ‘Earthguake-resistant Design’
Standard A, Standard B

2. Design Flow Chart (The High Pressure Gas Safety Law)

SPECIFICATION (LOAD, STRUCTURE)
i

N

CONSEQUENCE CLASSIFICATION

!

REGION FACTOR, GEOLCGY FACTOR

l

SEISMIC FORCE CALCULATION

!

RESPCNSE ANALASYS 3METHODS; STATIC, MODIFIED, MODE

)

STRESS CALCULATRION

3,

(CALCULATED STRESS = ALLOWABLE STRESS)




3. Design Process
3.1 Seismic Force

- Level 1 Seismic Intensity :  high frequency (week)
+ Level 2 Seismic intensity ©  directly, french (strong)

Design Horizonta! Seismic Facton

Design Vertical Seismic Factor

(1) Seismic Intensity Factor (u )

KH:O-150UkB13283
KV:O.O75ukB1BQBs

Level 1 Seismic Intensity 1 ,=1.0
Level 2 Seismic Intensity 1= 2.0
(2) Censeguence Classification (8 ;)

See Attachment Fig.1

(3) Region Factor (8,)
See Attachment Fig.2

(4) Geology Factor (8,)
Typel (bedrock, hard gravel)
Type2 (gravel, hard clay)
Type3 (except Typel,2,4)
Type4 (corrosive soil, mud)

3.2 Response Analysis

B,=14
B,=20
B,=20

B,=20

There are three response analysis methods.

We usuaily calculate seismic force on each parts of equipment

by using computer.
(1) Static Seismic Method
(2) Modified Seismic Method
(3) Mode Analysis Method



3.3 Stress Calculation

(1) Load
seismic force, internal pressure, equipment weight, contents,
etc. (excluding wind force)

(2) Stress Calculation
Calculating stress on each parts of equipment under the
severest condition. (tensile stress, bending stress,
compressive stress, shear stress)

(3) Allowable Siress for Earthquaxe-resistant

Stress Allowable Stress for Earthquake-resistant
Tensile S
Bending S

Compressive |Sor S’ (either smaliler)
Shear 0.65

S: Allowable Stress of the Material
(either smaller 60% of tensile strength or 90% of yield strength)

3.4 Evaluation of Earthquake-resistant Performance

Check as follows for each items
Calculated Stress = Allowable Stress for Earthquake-
resistant — GOOD

NG — Change the. specification — reexamination
(until obtaining GOOD result)
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