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Synopsis :

The Realtime Construction Control System was developed by Kawasaki Steel Corp. to
safely carry out the construction of a huge foundation for No.6 blast furnace at
Kawasaki's Chiba Works. The outline of the RCC System was reported in Vol.9 No.3/4 of
"Kawasaki Steel Technical Report" (1977, in Japanese). After the successful
construction of the blast furnace foundation, this system was improved in terms of
expansion of its functions, improvement in precision and reduction of computation time,
and has been applied to various civil engineering works not only inside Kawasaki but
also outside of the company and has obtained excellent results. Major items of

improvement in this system and an excellent example of its application are discusses.
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and Its application to Excavation Work
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Synopsis:

The Realtime Construction Control System was developed by
Kawasaki Steel Corp. to safely carry out the construction of a
huge foundation for No. 6 blast furnace at Kawasaki’s Chiba
Works. The outline of the RCC System was reported in Vol. 9
No. 3,74 of “Kawasaki Steel Technical Report™ {1977, in Japa-
nese)d.

After the successful construction of the blast furnace founda-
tion, this system was improved in terms of expansion of its func-
tions, improvement in precision and reduction of computation
time, and has been applied to various civil engineering works not
only inside Kawasaki but also outside of the company and has
obtained excellent results. Major items of improvement in this

system and an excellent example of its application are discussed.
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Fig.1 A model for structural analysis
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Table 1T Orthogonal table L36(3'%) and sum of residual squares, S

o cll 2 3 4 5 5 7 8 g 10 1 12 13 5
1 1 1 1 1 1 1 ; 1 1 1 1 1 1 51
2 2 2 2 2 2 2 2 2 2 2 2 2 1 s2
3 3 3 3 3 3 3 3 3 3 3 3 3 1 3
4 1 1 1 1 2 2 2 2 3 3 3 3 1 S4
5 2 P 2 2 3 3 3 3 1 1 1 1 1 ss
6 3 3 3 3 1 1 1 1 2 2 3 2 1 S6
7 1 1 2 3 1 2 3 3 1 2 2 3 1 57
8 2 2 3 1 2 3 1 1 2 3 3 1 1 S8
9 3 3 1 2 3 1 2 2 3 1 1 2 1 s9
10 i 1 3 2 1 3 2 3 2 1 3 2 1 510
1 2 2 1 3 2 1 3 1 3 2 1 3 1 511
12 3 3 2 1 3 2 1 2 1 3 2 1 1 s12
13 1 2 3 1 3 2 1 3 3 2 1 2 2 513
14 2 3 1 2 1 3 2 1 1 3 2 3 2 S14
15 3 1 2 3 2 1 3 P 2 ] 3 1 2 | s
16 1 2 3 2 1 1 3 2 3 3 2 1 2 516
17 2 3 1 3 2 2 1 3 1 1 3 2 2 s17
18 3 1 2 1 3 3 2 1 2 2 1 3 2 518
19 1 2 1 3 3 3 1 2 2 1 2 3 2 519
20 2 3 2 1 1 1 2 3 3 2 3 1 2 S 20
P 3 1 3 2 2 2 3 1 1 3 1 2 2 st
22 1 2 P 3 3 1 2 1 1 3 3 2 2 522
2 2 3 3 1 1 2 3 2 2 1 1 3 2 523
24 3 1 1 2 2 3 1 3 3 2 2 1 2 524
25 1 3 2 1 2 3 3 1 3 1 2 2 3 §25
2% 2 1 3 2 3 1 1 2 1 2 3 3 3 S 2%
27 3 2 1 3 1 2 2 3 2 3 1 1 3 527
28 1 3 2 2 2 1 1 3 2 3 1 3 3 528
29 2 1 3 3 3 2 2 1 3 1 2 1 3 s20
30 3 2 1 1 1 3 3 2 1 2 3 2 3 $30
31 1 3 3 3 2 3 2 2 1 2 1 1 3 $31
32 2 1 1 1 3 1 3 3 2 3 2 2 3 532
13 3 2 2 2 1 2 1 1 3 1 3 3 3 $33
3¢ 1 3 1 2 3 2 3 1 2 2 3 1 3 s34
35 2 1 2 3 1 3 1 2 3 3 1 2 3 535
36 3 2 3 1 2 1 2 3 1 1 2 3 3 5 36

5 =2"(&)? : Sum of residual squares

0

g, T Residual = Caleulated value - Measured value
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Table 2 New level determination criteria

New level
Pattern Type of varraiion Significant condition ——— —_— —
«t» 1 T 2 3
‘ 1) There is no significant difference between 3 levels. ‘ 1 T 2 [ 3
J &' There is no significant difference between the 1st . . 5
5
\ level and the 2nd level.
b 3 There is a significant difference hetween the ]st 0.5 . | L5
I level and the 2ud level. - [ )
2] 1.5 (23
(Note) ’

g [ Regardless of any sigrificant difference. 1 2 3
I l

(U There is na significant difference hetween the 3

levels,

(2 There is no significant difference between the Ist

3 level and the Znd level.
\/ @ There is a significant difference between the 1st
level and the 2nd leyel.

|
|
| /
Ts#mwMMmﬂwmmMmuﬁlﬁzﬁa
|
|

12 3 . ‘J' 4#»
© There is no significant difference between (he 3 [ )

il

1]z 3
levels, I
@ There is no sigmificant diffevence hetween the 2nd 5 25 2
5 level and the 3rd level. / ’ '
" \/‘ 3 There is a significant difference hetween the 2nd [ s [ 2 25
level and the 3rd level. I
1 2 3 ‘ Jl
T _f__iﬁi_ér_ N I
@) There is no significant difference between the 3 . 5 4
levels, |
I (2 There is no significant difference between the 2nd 9 [ 2 J P
’ 5 tevel and the 3rd jevel. I ' |
@ There is a significant difference between the 2nd
" ‘ level and the 3rd level ' ‘ 2.5 3 J 3.5
ere an. e ord level L2 (75 | (3
1 2 3 Note]
__Lg____ig__

——

(Nate! Ior the Ist time, the level value shown in ! ) is used.
For the 2nd time onward also, when the new level value exceeds,

the setting range, the level value shown in | Vis adopted,
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