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Synopsis :

A recent trend toward the enlargement and diversification of construction works has
posed a serious problem of an increasing gap between theory and actual results, for
instance, designing and execution and of a foundation. As a countermeasure to this
problem, a new system was developed especially for the construction of a large-scale
foundation of No. 6 blast furnace at Chiba Works. This new system has given a wider
applicability to the existing method of "construction control through in situ
measurement", together with higher efficiency and accuracy than ever. In this system,
data from several measuring devices set on the structure and in the poor soil adjacent to
retaining walls are fed into a large capacity computer through automatic recorders and
paper tapes, so that the stress in the structure and an interaction between earth
pressure and soil reaction can be calculated for any forthcoming stage of excavation
using the fed data. Measured data and calculated predictions are ready for output in the
form of plotted figures according to a requirement at any time. Repeated cycles of

prediction, excavation and measurement assure a characteristically high accuracy of



prediction in this system. An outline of this system is introduced briefly in this report,

together with a summary of its history.
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Synopsis:

A recent trend toward the enlargement and diversification of construction works has posed a serious problem of an

increasing gap between theory and actual results, lor instance, designing and execution of a loundation. As a counter-
measure to this problem, a new system was developed sspecially for the construction of a large-scale foundation of No.
6 blast furnace at Chiba Works., This new system has given a wider applicability to the existing method of "construc-
tion control through in situ measurement”, together with higher efficiency and accuracy than ever, In this system, data
from several measuring devices set on the structure and in the poor scil adiacent to retaining walls are fed into a
large capacity computer through automatic recorders and paper tapes, so that the stress in the structure and an interaction
between sarth pressure and soil reaction can be calculated lor any forthcoming stage of excavation using the fed data.
Measured data and caleulated predictions are ready for output in the form of plotted figures according o a requirement
at any time. Repeated cycles of prediction, excavation and measurement assure a characteristically high accuracy of pre-

diction in this system. An outline of this system is introeduced briefly in this report, together with a summary of its history.
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Plan and cross section of Chiba No. 6 BF foundation
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Fig. 2 Typical designs of blast furnace foundations
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Fig. 6 Soil stabilization performance
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Fig. 9 Construction control using RCC system
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Table 2 Allowable stress for structural steels
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Input data
file
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Fig. 13 Main calculation flow chart in RCC system
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Table 4 Types of charts obtainable using X-Y plotter

Types Data measured Values calculated Remarks
(1} Date i (1) Lateral displacement To find behavior of structure and
\(2) Lateral displacement of ‘ predicted from yesterday | the supporting underground from an
A ! steel pipe piles and ‘(2) Latera] displacement overall viewpoint
| underground using ‘ predicted for tomorrow
inclinometer }
. {1} Date {1) Lateral displacement, To inter-relate structure calculation
‘(2) Lateral displacement of angle of deftection, and ' and field measurements. Based an
‘ steel pipe piles and stress predicted from processed data, prediction is made
‘ underground using yesterday for the next excavation, assuming
inclinometer {2) The same items as in (1) the present condition is in balance
B :(3) Stress in steel pipe above modified for today
and piles using strain using measured data of
C gauges | either displacement or
I {4) Earth pressure stress
'(5) Pore water pressure {3) The same items as in {1}
{6) Stress in temporary above predicted for
supports tomorrow
. (4) Soil reaction
! (5) Earth pressure
S T S S S
(1) Date To show soil movements as a time-
‘(2) Lateral dispiacement of series change obtained by combining
D underground using lateral displacement and settlement
inclinometer
‘ {3} Settlement
i (1) Date To plot the stress at each point as a
E |(2) Stress in steel pipe i time-series change
| piles using strain gauges !
"(1) Date To show processed results of data
F (2} Other values measured : " from inclinometer not shown in A and
. using inclinometer ‘ B type figures
i . R S e
| (1) Date [ Lateral displacement, ! To show predicted values at the final
G ‘ angle of deflection, and ‘ excavation stage corresponding to B
and stress predicted for | and C type figures
H w final excavation stage :

1(2) Soil reaction
{3) Earth pressure
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Fig. 14 Examples of computer-plotted diagrams
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