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A Study on the Development of the Computer Aided Analysis and
Design System of the Piping Networks of Industrial Plants

Chong Yul Yoo, Chang Koon Choi, Chong Won Lee and Jae Wha Oh

Abstract

A new computer system for the stress analysis and design of piping network has been devlo-

ped in this study. For the stress analysis, the system utilizes the finite element technique in

which the frontal technique is used as the equation solver. The element library of the system
has (1) Pipe Element (2) Beam Element, (3) Hanger Element and (4) Spring Element which

should be sufficient to model the entire piping system including flexible supports, joints,

piping rack and hangers. Based on the element stresses, code check has been performed and

the safety factor for each element is calculated.
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2.1. Modeling
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1) Pipe Element

2) Beam Element

3) Hanger Element

4) Spring Element

Pipe Element &= System 9 #.{:/%¢ Element &4
% (Straight Pipe) ¥ %% (Curved Pipe) Element
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2.2. Element Stiffness Matrix o} H{b
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PDy , 100000.757) M4
it + = =Sa

(11a)
(Metric Units)

PDy | 0.75{ My
o1 0151 M <s;, (11b)

(English Units)
o] 7 4]

P=QRE, psig(KPa Gage)
D=9 A%, in(mm)
t,="ERES] 5o, in(mm)

M=EE 9 Je} FHEELR 97 299 E, in-Ib
(mm-N)

Z=BiFi (R, in®(mm?)
T=HEFIMBBLRINQ. 757 & 4 1 2} Aok &)
Si=HRENRA A= ZEREENAD KAHHY &
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PD, + 1000(0. 75 ) M,
4, Z
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(122)
(Metric Units)

LDy | 0.751My | 0.76 1 Mp < g5, (19p)
PR

4t, zZ
(English Units)
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2. Program Organization
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« Pipe Network Analysis Program

» Reads input data ond generates missing informa-
tions

« Caleulates  stiffuness matrix of Hanger, DBeam,
Spring and Pipe Elements and writes on tape with
element informations.

- Prints out neccssary informaelions.

« Reads nodal load tuputs and writes on tape.

« Reads stiffness maivix, element informations and

nodal loads from tape.
The elimination pracess by the Frontal Solution
Technigie.

« Back-substitution process.
Nodal displacements are obtained.

s Flement by element stress calculations.

« Code check (ANSI-power piping code) and calcula-
tion of safety facior

» Prints out the element stresses and safety fact-
ors.
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19774 121

— 265 — RN IR Fek F4 R



MET - BB - FET - REE

4. Computer Programming
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