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Synopsis :

A Structural analysis system (KBSD System) for construction and relining of blast
furnaces was established in order to save input data generating, judge speedily results
of structural analysis and use effectively structural analysis program NASTRAN.
Characteristics of this system are as follows: (1) The system is constituted by
sub-systems for generating input data, judging strength of framed structure member
and deciding shell thickness of blast furnaces. (2) Structural analysis data is
systematically stored in data-file. (3) Standard calculation sheet is made by computer
output journal. (4) As this system is interactive, it is an efficient system with immediate
correspondence. The system reduced about 70% of time conventionally required for

structural analysis.
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Structural Analysis System for Construction and
Relining of Blast Furnace
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Fig. 1 Design flow of blast furnace
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Fig. 3 Cross section of framed structure member
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GEOMETRIC TABLE LIST

16
GROUP NAME H-TYPE | GEOMETRY NO. | 80 ’

GEOMETRIC SHAPE | TYPE H | PROPERTY NO. | 1 27
a0
38T
R

STRESS CALCULATION

POINT : D~@ 34
32
30F

COORDINATES.Y {M)
[

TOTAL PRESSURE
TRANSFERED TO.SHELL

20 &
181
161
141
TABLE OF GEOMETRIC PROPERTY .
NAME NUMERICAL VALUFE DIMENSION
AS 45_600000E+ 01 CM =2 10
AWY 18000000 + 01 CM e 2 81
AWZ 23.300000E + 01 CM =+ 2 6
Al 16 .400000E + 02 CM o »+ 4 4t A
Iy 28 600000k +03 O x4 oL
1z 10, 000000K + 03 CM = — N L
T 0 2 4 6 8 10
COORDINATES. X.(M)
) ‘I'H..«'\S;f‘ FURNACE PROFILIE]
AS [ Cross sectional area
AWY [ Effective sectional area against y-divection shear
AWZ . Effective  sectional avea against z-direction shear Fig.6 An example of blast furnace prefile
AJ ! Effective polar moment of inertia of area and shell pressure drawing by plotter

IY . Second mument of inertia around y-axis

1Z . Second moment of inertia around zaxis

Fig.1 An example of geometric property list of framed member

fuput data

+ Blast furnace profile data
- Specilic gravity

- Basle infurnace pressure
-+ Characteristics of stock

:

!

Load caleulation by

infurnace pressure

Caleulation of stock

furnace own weight load

Caleulation of hlast

|

: !

' :

Calculat

pressure and vertical load

iva of total shetl Calculation of

short-term load

[ ]

Output data

+ Drawing of blast [urnace profile
» Distribution of shell pressure

and furnace body load

FFig. 5
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Flow of furnace body load calculation sub-systam



H gl I
SRR K -

Lfgte B BEGEEI S 27 4

197

[rput data

apparatus

» Basic load data of deck and

- Member group of each equipment

Distribution of deck Distribution Calculation of member
load of apparatus load own weight
Generating of Generating of
long-term load short-term load
Output data
« Result of lead distribution
+ Own weight of member
+ Short-term load
- [.oad totalization of each
equipment
Fig.7 Flow of structural frame load calculation sub-system
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Axis stress of shell
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Structural
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- Shaft bracket
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-
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...~ Dust-catcher

supporting frame

Fig. % Model for framed structure analysis

Fig. 11

Model far stress analysis of furnace top shell
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Fig. 10

Maodel for shell stress analvsis

Input data

- Dosition of caleulation point
+ Appointment of allowable stress
and stress concentration factor

- Shell material properties

Processing of input data

{Caleulation of | shell thickness)

Ligament stress
caleulation

Stress concentration

calculation

Shearing stress
calculation

Buckling stress

caleulation

Quiput data

« Shell thickness of each

caleulation puint

Fig.

12 Flow of shell thickness caleulation

sub-system

Haop
Siress
of shell
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] ______________________________________________________________________________________________________________

Fig. 13

Table 1 Lffect of

KBS system on working hour reduction in case of 2 000 m?

An example of shell thickness caleulation list

class blast furnace

e ot o edation Canventional stracteral analysis T KBSD system
o {Proportion of working hour*{l: ) {Proportion i‘w_m'king hour*(2%51)
Furnace budy loaid calculation 21 2
Structural frame load cateulation 1l 1l
“Generating of framed structure “
input data and maximum stress 33 16
selection of member
Shell thickness caleulation 5 h 1
_TW _ Lol _ — 100 30
* Total working hour for conventional structural analysis is assumed as 100%
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