_;I.'I'{lLE OF THE I NVENTION A 3-D structure design system a metho
designing 3-D structure and i | um,readable by a c ut er iy’ ——
havi ng a program al | ow ng thgmHJ§eagQ:f§<€gét e th(inggdeogw ecor ded T
t herei n BACKGROUND OF THE | NVENTION 1. Field of the | i é0lrhe present

I nvention relates to a concrete-made 3-D structure design system conpri sing

a floor, a wall and a ceili MITLE ORIHE INVENER)NMNi ng the 3-D structure,
and a recordi ng nedi um which is readable by a conputer and has a program

recor ded t)&%ﬂﬁiéﬂrm{xfé‘d@éigﬂ‘é@stbﬁ? aGRBINITDr HEsigiihEs-P dthectuws bad-a More
particularly, the invention felates to a 3-D structure design systemor the
i ke whic . [ in@ﬂ% whi ch

al | ows thgr%%? ?@é gg‘?glatd%rﬂ%v&}ﬂgg&}alhg@%ltl%ﬁaﬁgrﬁlr@tgﬁl?qtﬁﬁe S 1ralrl]égture to be
obtained b @ﬁﬁ! | - {ructure grasped as a cubic
obj ect fro%l'ﬁ. eeggégg%céfé?ﬁﬁ?ﬁ%@&n(gra g(gecdlga I'Ag quantities cal culation. 2.
Description of the Prior Art Conventionally, in the design of a
concrete-made 3-D structure, a designer inputs a basic design drawing into

a two di nension CAD sys cture client and
prepares detail ed des?gg@mm&ﬂigﬁﬁmj{Wﬁﬁbﬁth a request of the
structure cl '_e& fa&plf ed t.hrough two-

1. ﬂ&ef of the Invention

The present invention relates to a concrete-made 3-D structure

t design system comprising a floor, a wall and a ceiling, a method for
designing the 3-D structure, and a recording medium which is readable by a
compﬁtér and has a program recorded therein which allows the computer to
execute the method. More particularly, the invention relates to a 3-D
structure design system or the like which remarkably shortens the structure
period of design and which allows the accurate design drawings and the
quantity of the structure to be obtained by designing the concrete-made 3-D

structure grasped as a cubic object from the very beginning and associating

quantities calculation.
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N 2. Description of the Prior Art
Conventionally, in the design of a concrete-made 3-D structure, a
designer inputs a basic design drawing into a two dimension CAD system
upon the request of a structure client and prepares detailed design drawings
on the structure with a request of the structure client applied through two-
dimension CAD system and manual work, and each kind of quantities
calculation is read and prepared from the drawings which have been

prepared. Furthermore,in the case where the design is to be changed, after



di mensi on CAD system and manual work, and each kind of quantities
calculation is read and prepared fromthe draw ngs whi ch have been
prepared. Furthernore, in the case where the design is to be changed, after
the informati on on the ground surface which has been prepared with the 2- D
CAD systemis changed, each kind of quantities calculation is perforned

agai n. Con Ly, the draw ng.preparedq. the 2-D CAD gystem i
produced, Ztﬁg lﬂgn@tg‘ﬁlé%’ﬁ ke ﬁ“\/%loﬂgg SJrece gﬂﬁ%ﬁ%g@.@m&mgéﬁgﬁggﬁe 3-
transcri be separate sheet o aper, so that the summ ng-up cal cul ation
i s perfor n&&m\ﬁﬁfém 15&%@858&@‘3{‘3&%885 quapgtiayealculakion 1§|ﬂe§§’§“@ ase in
which the digital data of the 2-D CAD draw ngg' are not reflected upon the
quantiti es aB3%ul Q?iil%ﬂqusﬁﬂmﬁwﬁkﬁﬁﬁw Brenaeddy thadrP{r4B systemis caD
drawi ngs are not the sane with the quantities calculation. In nmany cases,
i naccur at e ryodueed; and rnathematicabraluss mee zead pithpaman’swyes atide resul t t hat
there arises a problemthat a considerable tinme is required for checking
t he val ues taanscribedon: 4 sepavatersheethbipaperiso that thesimmingmpt dedcudatienwher e a
change is nade in the design through a consultation with the structure
client, thaspedobireed. a case in which a large-scale correction work is
required
However, according to such a method, there arises a case in which
the digital data of the 2-D CAD drawings are not reflected upon the
N quantities calculation and mathematical values indicated in the CAD

drawings are not the same with the quantities calculation. In many cases,

inaccurate quantities calculation forms are prepared with the result that

there arises a problem that a considerable time is required for checking the

values and correcting wrong values. In particular, in the case where a

change is made in the design through a consultation with the structure

client, there arises a case in which a large-scale correction work is required

such as the correction of the CAD drawings, and the re-calculation of

quantity values. This will lead to an increase in the design cost, a delay in

hgd the design period, and dissatisfaction with the result of the quantities

calculation and as a result, confidence from the client will be lost.
Furthermore, considerable experience and expertise are required for the
check of the normal structure design. There is also a problem that a lot of
time and labor are required to prepare products free from exrors to be
delivered to clients.

SUMMARY OF THE INVENTION

Therefore, an object of the present invention is to provide a 3-D
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such as the correction of the CAD drawi ngs, and the re-cal cul ati on of

quantity values. This will lead to an i.ncrease in the design cost, a del ay
in the design-period, and dissatisfaction with the result of the quantities
calculation and as a result, confidence fromthe client will be |ost.

Furthernore, considerable experience and expertise are required for the
e and | Shor e alesl WitHh 2xRCs hifhod DR In HISEN 3, PREREMAE, 7" ©
present | nolnETSR T Brag AR b8 sty AV URtpl RO LRI & 1 &
of o basi P HECryRt e A8 BB Vil EERSEE BT by R R gner Bl ong
ik e oSt i, Sl " ™
Che. st uct GBI Pl Thesuanitins collatonss ALBmcdgRoRned ke fERt 5. and an

attenpt can be_nade to prevent errors in the )
completion of the design of the structure, files can be shared with other

design departments, and an attempt can be made to prevent errors in the
design thereof.

In an invention according to claims 1 and 4, the above object is
attained by providing a 3-D structure design system and a method therefor,
the system comprising:

data input means for inputting structure data with respect to the
whole body of a concrete-made 3-D structure; and

3-D structural data search means for searching data on a portion
between members and data on a connection between members on the basis
of the input data on the concrete-made structure, checking an interference

portion between members, aligning members through the check of the result

of rivaling between members, automatically adjusting the overlapping of
members and searching the input data on members as data conforming to
the concrete-made structure;

body quantities search means for calculating each of the quantities
of concrete, forms, and timbering of the concrete-made structure; and

result display means for displaying and outputting a search result of
each means such as a sum total sheet or the like.

Furthermore, in the invention according to claims 2 and 5, the above



design thereof. In an invention according to clains 1 and 4, the above
object is attained by providing a 3-D structure design system and a net hod
therefor, the systemconprising: data input nmeans for inputting structure
data with respect to the whol e body of a concrete-made 3-D structure; and
3-D structural data search neans for searching data on a portion between

b . : he |
data on + ndbfhE StaleiI R e A0 AR B e Rty hedf AT a0, P
bet ween ne erzw’%%‘rgg%tgg nmenber.s through the check of the result of

rivaling betit L COMYAPEcal |y adj usting the overl appi ng of
menbers and sear chi t he.i nput .data on nmhers, as data conformng to the
concr et e- made stf’ﬁ"ctgg?’%‘g‘ Wﬂﬁ&%ﬁﬂeégs '%Eﬁtmagé’ﬁﬂ BB ng each
of the quantities of concrete, forns, and tinberin f_the congcrete-nade
structure; qé'ﬁi\‘tYéélEﬁ@n Bﬁﬁﬁﬁ}dh‘%ﬁa%m atienpaglenf adxlled pprmel ng a search
result of each nmeans such as a sumtotal sheet or the like. Furthernore, in

t he i nvent isunfage ovithie hife for autamaticallycaloglating thehawantity of drilled
ground and the quantity of the residual buried ground at the portion buried

underground at the time of constructing a concrete-made structure by using
data on the concrete-made structure; and
) earth-work quantities search means for searching
the quantity of drilled ground by displaying in a 3-D manner the drilled
surface from data obtained with the earth-work drawing input means,
decomposing the drilled surface into a square pole, a square cone, a triangle
cone and circle cone, and a truncated cone to calculate volumes thereof, and
searching the quantity of drilled ground, the quantity of the residual ground
and the quantity of the buried ground by searching the volume of the
concrete-made structure which comes under the ground surface on the basis
of the external configuration of the concrete-made structure searched in
claim 1 and the input data.

Furthermore, in the invention according to claims 3 and 6, the above
object of the invention is attained by providing a 3-D structure design
system and a method therefor, the system comprising:

reinforcement data input means for inputting the number of
reinforcements and a method of arrangement thereof peculiarly required for
each member in the concrete-made structure input in claim 1; and

reinforcement quantities search means for searching the shape of



object is attained by providing a 3-D structure design system and a net hod
therefor, the system conprising: earth-work draw ng input neans for

i nputting data such as ground quality data and data such as the inclination
angle of a drilled normal surface or the |like for automatically cal cul ating
the quantity of drilled ground and the quantity of the residual buried

Qoncr et o- maianERebiglh e St i heBehbotd BeShubelE  Uct ure: “and

G ound by TEREFPREN SO BE I MERDSth {70 <L AFPLUEoFEBHn dat & obt ai ned
with the earth-work draw ng i nputf neans, deco Si t he Il led surface
into a squaﬁ‘ér%e@%enél%én%‘g@ng@ﬁg?mﬁo?ﬁh%ﬂgwénnép‘g%%gﬂ%%‘? gé‘?"é”ﬁﬁﬁé’, »and a
truncated cone to cah};uhg el}:'vtglmurres t hereof, and sea&gﬂt}itgg the quantity of
drill ed grolHeRarVREAPGRAIIE NS theebase%oﬂbmsegrvéumu fe quantity of the
buri ed ground by searching the volune of the concrete-nmade structure which

comes under reinforgementidata; anddusther galculading tte diametar andshe suntbegof at i on

of the concrete-made structure searched in claim1l and the input data.
Fur t her nor ereinforcementssequired far tor dincgeteanadastracBiranandthd weighttefe obj ect
of the invention is attained by providing a 3-D structure design
the whole reinforcement.
A recording medium according to claim 7 is such that an operation is
Lo realized with a computer by rendering a program readable by machine by
recording the method claimed in claims 4 through 6 in the program which is
to be executed by the computer.
In this manner, the present invention has an advantage in that a 3-
D structure design system, a method therefor as well as a recording medium
which is readable by a computer and has a program recorded therein which
allows the computer to execute the method are provided, the above system
enabling the realization of the design of the concrete-made structure and the
quantities calculation in a short time accurately and simply without
~ experience and knowledge on a speciality on the reflection of the input data,

the flexible handling of the change in the design, and a remarkable

alleviation of a burden when designing the concrete-made structure.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 11is a block view for explaining a structure of a 3-D structure
design system according to the present invention.

Fig. 2 is a model view for explaining a schematic structure of the 3-

=y



system and a nethod therefor, the system conprising: reinforcenment data
input neans for inputting the nunber of reinforcenents and a nethod of
arrangenent thereof peculiarly required for each nmenber in the
concrete-made structure input in claiml; and reinforcenment quantities
search means for searching the shape of 4 rei nforcenent, the | ength of

member s o seehe At Sanh R B BRSO ToRIBiEhe basi s of the
the sear ch r esul Fi RoeP oL ABH D8 oGP SRER AP VS Ll at i ng The
di aneter and thge nunber of reinforcenents required for the concrete-nmde
structure, aSARoKGING tqeneambadinens Wgﬁﬁr?sépﬁflbY@éW@nt . A recording nedi um
according to claim?7 is such that an operation is realized with a conputer
by rendering a pFégrémamadelpiewisf elememtsin the 3-breractuge desdgnsystem.cl ai ned
inclaims 4 through 6 in the programwhich is to be executed by the
comput er. | n thi Figrdrasan exlanatien siew shomangiaobasiashape efdvblockge in that a
> Fig. 6 is an explanation view showing a members tree.
Fig. 71s a flowchart for the generation of a design file.
Fig. 8 is an estimating flowchart.
Y, Fig. 9 is a flowchart for the arrangement of a reinforcement.
Fig. 10 is an output drawing of a design file which is prepared by
using a 3-D structure design system according to the present invention.
DESCRIPTION OF THE PREFERRED EMBODIMENT
A 3-D structure design system according to the present invention
and a method therefor will be explained on the basis of the drawings
hereinafter.
As shown in Fig. 2, the 3-D structure design system basically
comprises a processing unit (computer) 1 attached with a central processing
S unit, and memories such as a RAM (Random Access Memory) constituting
an internal memory and a ROM (Read Only Memory), an additional disk 2
comprising a hard disk, a photo-electro-magnetic disk or the like, an input
device 3 comprising a keyboard or the like, a display device 4 such as a colox
display device or the like comprising a CRT (Cathode Ray Tube) and an LCD
(Liquid Crystal Display), and an output device 5 comprising a printer, a

plotter or the like.

The above additional disk 2 memorizes each kind of program and



D structure design system a nethod therefor as well as a recording medi um
which is readabl e by a conputer and has a program recorded therein which
all ows the conputer to execute the nmethod are provided, the above system
enabling the realization of the design of the concrete-nade structure and
the quantities calculation in a short time accurately and sinply w thout

experi ence o | t of the input
dﬁ[ a, the ﬁtigxglg E@g&ﬂ%ﬁg %hg? ?@ﬁ%&lh gge&ﬂ:hi1 EE{ ?Igls magd l%g}fbma lrJ remar Iéglblzle:
eviatio ni n

BESCR P %&%@%&2@@%@“&%&% 293%% ﬁa@e o St%p et -

t t struct Si m accor di ng e present
isn\r/g(r:tt :J(r)ﬁ %_ﬁagseaé% *BW%F ateﬁrlﬁgeaer%m AWIRE r uct ure of
the 3- 5 . D structure des n system acgordi ng to the present i nventi on.
Fig. 3 is WPutaneans Fa‘FtbrW M tde Saseééét rigdrforeement daga dnpat di ng to
one enbodi nent of .t present invention. Fig. 4 Is a nodel view of elenents

in the 3- DUSARBAELR r‘&@%ﬁ‘{irﬁ"@}@ﬂ&ﬁtseﬂﬂb mgangand se&q@ha:namlrtdmsplaew showi ng a

basi ¢ shape of a bl ock.
Iomeans or the like.

For example, as a program which allows the processing unit 1 to

serve as a 3-D structural data designing means, a program of the 3-D

s structural data search means is memorized for not only searching the 3-D
data of the structure and recognizing connection data between blocks, but
also automatically judging an interfered portion of blocks through the result
of rivaling between blocks, and adjusting the length and the width of the
members.

Besides, as a program which allows the processing unit 1 to serve as
a 3-D structure data recognition means, a program of the body quantities
search means is memorized for determining specifications peculiar to all the
concrete structures searched by the program, a volume and a stn'face area of

“’/  each member and a volume of a space partitioned with the members on the
basis of other members data.

Furthermore, the above additional disk 2 memorizes a structure of
the whole concrete-made structure and the result of the members quantities
calculation, and such each kind of program and data are recorded on a
recording medium such as, for example, a FD (Floppy Disk), a CD-ROM
(Compact Disk Read Only Memory) or the ltke, so that the program and the

data are read into the additional disk 2 via a reading device. Furthermore,

-1
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Fig. 6 is an explanation view showing a menbers tree. Fi g. 7is a flowhart
for the generation of a design file. Fig. 8 is an estimating flowchart.

Fig. 9 is a flowhart for the arrangenent of a reinforcement. Fig. 10 is an
output drawing of a design file which is prepared by using a 3-D structure
desi gn system according to the present invention. DESCRI PTION OF THE

PREFERRED ODI MENT A,3-D . structure design .system.according to the present
i nventi on pé"%f’h%’ﬂ gh%ﬁéf’ao‘?a qmespl"e%@ inithe dddiiansd dids? byof t he
drawi ngs heteipafter. As shown in Fig ,. the 3-D structure design system
basi calgl y %B“‘éutﬁ@t(*e@é’gh@n@md{ a(taérﬁmttbe}abqvmmwemcm& h a central
processing unit, and menories such as a RAM (Random Access Menory)

constituting an Therrtheipreeessing wmit 1harenMuirsiad cdanplyvimpthy . an addi ti onal

disk 2 conmprising a hard di sk, a photo-electro-nagnetic disk or the like,

an i nput detuctural datgpof ﬁlemgnarelte;amdersirtmturmm th&basia ofitlephroprai@vi ce 4
such as a color display device or the |like conprising a CRT (Cathode Ray

Tube) and andldaba femerizedinytieadddiicmlalisk 2pnatonintivallpehl (eMie eRch
conprising a printer, a plotter or the like. The above addi tional disk 2
menori zes eofithe dmemtlﬁ!és off @BcHte, F0fm and timbering, and obtaining the result
conforming to the quantities on the design drawings.
Furthermore, the processing unit 1 has a function of recognizing the

2 size of each member and the relationship between members on the basis of
each data of the concrete-made structure input via the input device 3, and
searching the constituent elements of the whole concrete-made structure,
and a contact surface between members. Specifically, the processing unit 1
recognizes the coordinates of each member of the concrete-made structure,
and searches an area of a portion that contacts other members.

Furthermore, the processing unit 1 has earth-work drawing input
means for inputting ground quality data, the relationship between the
concrete-made structure and a ground level, and earth-work data such as
inclination of a drilled surface as well as earth-work quantities search
means for searching the quantity of drilled ground on the basis of input
earth-work data, and searching the volume quantity which is buried
underground in the structure from data on the above concrete-made
structure and data on the ground level. Here, the searched quantity of
ground is handled as the quantity of residual ground, and the processing
unit 1 also has a function of determining the quantity of the buried ground.

Furthermore, the processing unit 1 has reinforcement data input
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each kind of data required for processing each program the program

all owing the processing unit 1 to serve as data input means, 3- D structural
data search neans, body quantities search neans, earth-work draw ng input
nmeans, earth-work quantities search means, reinforcenment data input neans,
rei nforcenent quantities search nmeans and search result display means or

the Iike. .as_a nrogram which allows the processing unit 1 to
serve as alﬁgé]b;é}q;{ﬁéﬁﬁtrl%éI%ﬁge%é%m%e%‘#ﬁg ,pe(éul&z]? d?“;_ gr > D h
structural ;data search, means i s nepor.ized for not only searchin e 3-
data of thtélesctopﬁ‘ﬁﬁ'%a%ﬁwgb‘%mazﬁ%n@gﬁ#@@FF@&%%&‘?1[%?( 't " <) (r:]ktsh but

I t tical.ly judging an interfered portion o ocks roug e
?ei& ? uo? n‘?‘f%ﬁfﬁ‘%@é@ﬁé@%ﬂﬁ&%@f@ﬁﬁ thaejlergthnthe sharee e humhert he wi dt h
of the nenbers. Besides, as a_programwhich allows the processing unit 1 to
serve as aa‘!}{ %‘%Wﬂ&l,’ttt?f shejpeinforecrnemt an the basis of the ippug reimfaicement body

quantities search nmeans is nenorized for determ ning spt_aci fi cat I ons
pecul i ar tdatal | Fupthezmore cthe processingrosit ddeaschfichchipntdf displagingran a vol ume
and a surface area of each nenber and a volunme of a space partitioned with
t he nenberandeutpméting on the display device 4 a 3:D model drawing of the concrete-
made structure. Furthermore, the reading device has a function of reading
a program memorized in recording mediums such as a FD, a CD-ROM or the
o like into the additional disk 2 via the processing unit 1 on the basis of the
program for reading which the program is memorized in the additional disk
2.

The recording medium according to the present invention is a
recording medium such as a FD, a CD-ROM or the like in which a program is
recorded for allowing the 3-D structure design system (a computer) to serve
as the above data input means, the 3-D structural data search means, body
quantities search means, earth-work drawing input means, earth-work
quantities search means, reinforcement data input means, reinforcement

il quantity search means including the preparation of the design drawing, and
result display means for displaying the result thereof.

Hereinbelow, there will be explained one preferred embodiment of a
method for searching the quantity of the concrete-made structure, and for
searching the earth-work and reinforcement processing with the 3-D
structure design system.

Fig. 3 is a flowchart showing a main flow of a design of the concrete-

made structure by the 3-D structure design system.
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basis of other nenbers data. Furthernore, the above additional disk 2
Trenorizes a structure of. the whol e concrete-made structure and the result
of the menbers quantities calculation, and such each kind of program and
data are recorded on a recordi ng nmedi um such as, for exanple, a FD (Fl oppy
Di sk), a CD-ROM (Conpact Disk Read Only Menmory) or the like, so that the
program and the data are read into the additional disk 2 via a reading

devi ce. Furt her mbéhe 3-D stiuctuyerdegizmsystemtaseordinatoctive dmebodimentthe i n t he
addi tional disk 2 by directly inputting the programand data fromthe above
i nput devi gaedbehdata afitbe pomuretesinage shivcturetia snputfinrtheibegimiing{slepzi ng t he
structural data of the concrete-made structure on the basis of the program
and data nefgpthe 8D imodehin Hortdnicostalmads ktrdctaeios@irclhed by thebgsisalfi ng each
of the quantities of concrete, fornms and tinbering, and obtaining the

resul t confdataioAgdhednpitecotiétstbichadssttctule (s16F BYarl & fekntitiay dfdenor e,

the processing unit 1 has a function of recognizing the size of each nenber

and the rel®abifbgédl df the suaRRedeshGbie-Madk @ﬁ\%gt\i%e?g %éalecggg odah@ vakid he

concr et e- made struct ure input viat he | nput
of the size of each member of the 3-D model thereof and the connection data

betweeﬁ the members (step C).

Subsequently, the earth-work quantities are searched by inputting
(N the earth-work drawings on the basis of the 3-D model of the concrete-made
structure (step D), and furthermore, an arbitrary sectional drawing is
prepared on the basis of the 3-D model of the concrete-made structure (step
E). Furthermore, the diameter and the number of required reinforcements
peculiar to each member are input on the basis of the 3-D model of the
concrete-made structure and the reinforcement processing and the quantity
of the reinforcement are searched (step F) to display the design data of the
concrete-made structure as a resulf.

The data of the concrete-made structure is input (step A) by
displaying an instruction for requesting, for example, the input of the whole
body, and operating the input device in accordance with the instruction. As
data of the concrete-made structure, on the basis of the size of the bottom
slab member, data on the size and the position of the wall and an opening_ of
the slab is input in addition to the size of the column, the wall, the beam, the
slab and the hunch for each of the steps.

Thus, upon the input of the data on the concrete-made structure, the

3-D model of the concrete-made structure is prepared based on the data (step

10
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searching the constituent elements of the whol e concrete-made structure,
and a contact surface between nenbers. Specifically, the processing unit 1
recogni zes the coordi nates of each nenber of the concrete-made structure,
and searches an area of a portion that contacts other nenbers. Furthernore,
the processing unit 1 has earth-work draw ng input means for inputting

ground qual.ity _data, the relationshjp between the concrete-yade structure
and a grou]ﬁgL IEVEqE‘,erlé‘ﬁHe:ég?ﬁ’Fﬁ%‘?% dﬁ@éﬂg‘ggﬁ CaRNeGHIoN; i?éﬁiogﬁﬁgf adrilled
surface as well as earth-work quantities search neans for searching the
quantity ofonfrpte-madgsbmsiusrareseatshedsand epglpof theaquantitiesofdhea, and
searching the volune quantity which is buried underground in the structure
from dat a conarhte, fmveand hicmheringford @ach mamheards saarchad4step @he gr ound

| evel . Here, the searched quantity of ground is handled as the quantity of
resi dual ground, Theinpuiedgte of ¢se strgcturetard spécificdiysclasdified inton of

determ ning the quantity of the buried ground. Furthernore, the processing

unit 1 haseleghaiitoshewnrih Kigt4 i DipwtseBmentsyenoles] aid polyigohs Berviead r ed

rei nforcenent data peculiar to each nenber of the concrete-nmade structure

via the i n@ﬂﬁpl@%\léxﬁ@nﬁ AHs ihche GhaMeNtanTeot elements. The collection of a

‘ plura]ity éf_ i;hgse simple elements corresponds to a compound element. For
example, when a rectangular parallelopiped is input, the upper surface, a
rectangle of the bottom surface and a collection of the line segments
connecting each of the apexes thereof form a compound element which is
referred to as a solid element. As a basic shape, modeling is executed by the
input of four kinds of basic shapes such as 1) a rectangular parallelopiped, 2)
a column, 3) a cylinder and 4) a trigonal prism. The kind of members and
the generation tree are shown in Fig. 6. Furthermore, as shown in Fig. 7,
upon the completion of the input of the data (step A), adjacent members are
searched (step A2), so that the search member is obtained (step A3). On the
basis of the acquisition of data on the members, respective members are
e rivaled each other (step A4), the shapes of the negative members are

changed (step A5), the attribute thereof is set (step A6), and the design file is
generated (step A7). Designing the above members data file is made by
preparing the members data (Table 1) including the connection state of each
member object. The content comprises four sections: <basic data>,

<members data>, <bevel data>, and <connection data>. The <members

data>, the <bevel data> and the <connection data> form a tree structure.

11
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quantities search neans for searching the |ength,
the weight of the reinforcement on the basis of the input
the processing unit 1 has a function of displaying on

drawi ng of the concrete-

dat a. Furt her nore,

and outputting on the display device 4 a 3-D nodel
t he readi ng device has a function of

made structure. Furthernore,

t he

shape, the nunber an
r ei nf or cenent

readi ng

program menorized in recording nediums such as a FD, a CD-ROMor the |ike

into the addi tél og‘gl
program for [f&ifirhg
2. The reco é#enEIQloITE i
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for allow n v,,
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Bspfyshapy flata t

darpll

N

o

I~

e
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il

|| Bevel shape data

Connection mexbers
syxbol

Bevel shape No,

Bevel shape data

data throughout the whole design
data on the member unit which constitutes the core of member.

disk 2 via the processing unit 1 on the basis of the
nennrlaed in the additional disk

Bntion is a recording
programis recorded

ter) to serve as the

h neans, body

ns, earth-work

ns, reinforcenent

e design drawi ng, and
Her ei nbel ow, there

1dad for searching the

ching the earth-work
esi gn system

<member shape data> and <connection data> derive from here.

data on the member shape which are divided into 2 groups and

at least one thereof exists in <member data>

data connected to each bevel of the member is accommodated per

bevel for the number of bevel of the member which is to be
connected

Table 1

the shape of the bevel is stored.

When the design file of the concrete-made structure is prepared, the

S
<basic data>
<member data>
<member shape data>
<connection data>
<bevel data>

‘\\;~. //’

quantities calculation is determined from the estimating flowchart shown in

Fig. 8. The drilling shape and the drilled quantity are searched when the

ground quality, the inclination of the drilled surface, and the ground level

(the height of the ground surface) are designated. Also, volume of a buried,

underground portion of concrete-made structure, thereby searching quantity

of residual ground and buried ground. Furthermore, the plane drawing

and the sectional drawing are prepared (step E).

When the diameter and

the number of the required reinforcement peculiar to the member are input,

12
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Fig. 3is a flowhart showng a main flow of a design of the concrete- made
*structure by the 3-D structure design system 9 In the 3-D structure
desi gn system according to the enbodi nent, the nenbers data of the
concrete-made structure is input in the beginning (step A), the 3-D nodel
in the concrete-nmade structure is searched on the basis of data on the

i nput concfet e- rade rycture tep.B), and,the quaptitjes of the 3-D nodel
of the sea p&%’éfé]le §H€@eoéfilﬁl}§%lﬁ%’é>e¥“§n§é£?éﬁ%é§ﬂ8¢1 tREMEsis of the
size of each nemher _of the 3-D npdel_thereof and the cqnnection_data

bet ween m&@#f&ﬁ@%ﬂ@& cyonnssHeB fada of the megmbers 1 ?ﬁﬁﬁ%h’a-ities are
searched by inputting the earth-work drawi ngs on_ the basis of the 3-D nodel
of the concr et e-Higd®1isa reinfoncement aprangemegnti drawingeanda dlowghartiofi t rary
sectional drawing is prepared on the basis of the 3-D nodel of the

concr et e- nteequantittesnadcylation. @h thebasisef the desighdile(staptd) ofitle t he nunber
of required reinforcenents peculiar to each nenber are input on the basis
of the 3- comedete-madd Seucture, thieareivefdpreatent diatis foresathtrhembert isfeitheement
processing and the quantity of the reinforcenent are searched (step F) to
di spl ay t hispie o @ilpwiadotreefed ®eep F2). Then a drawing is prepared in which the

reinforcement arrangement and the reiﬁforcement data is described (step
F3). Furthermore, the reinforcement processing table is prepared with the
reinforcement data.  Fig. 10, Table 2, Table 3 and Table 4 show a modeling

view of the 3-D structure design system and an example of an output form.

13



concrete-made structure as a result. The data of the concrete-nade
Structure is i.nput (step A) by displaying an instruction for requesting,
for exanple, the input of the whole body, and operating the input device in
accordance with the instruction. As data of the concrete-made structure, on
the basis of the size of the bottom slab nenber, data on the size and the
position of the wall and an opening of the slab is input in addition to the
size of the cplum,.,thawah! ., the beam the slab and the hunch for each of

t he steps. upon the I nput of the data on the concrete-made structure,
t he 3-D nodel t he data
(step rmore, the fnbers data affeer ige cHARRIERBAEt a of the
concr et e- made ture are segrched, and each of the quantities of the
concrete,

i nput data of
in Fig. 4. Line seghe

ch
A peebered 2 AR Sy

rﬁtplot il‘gt}eri ng for each nenber is searched (step C). The
s‘}{ru‘? cally classified into el ements shown

Fig . . pol ygons serveatasc%rdsitgﬁ)l e el enent.
This is the smallest unjt of el er?ézyts.z;rﬁé“t?m"fté(‘ft"”ﬁiﬁ &f cB"PrC

ality of

t-hese sinple el enments cbrref’.séﬁ)ond}{;jzsto a’jgcorrpound el enment. For exanple, when
a rectangul ar ‘parall el o}ai pe‘j‘d;:i S ‘i'-ggput ,‘-gg he upper surface, a

L1 n 13.96 i.80
6 in H.25 3.80
7 7 1nN.28 4.00
8 N 13.96 400

Paran[0] = 4.80 Param{1] =2.70 Paran(2]} = 0 20
Paran(3) =0 00 Parsnfd] = 4.00

Nugber of ipcvcl 10 bevels

e - Bevel type ID 1 {polygon) forus calculation for bevel 1 i
: X y z  (x coordinate, y coordinate, z coordinate J
{ 8.51 11.25 3 €0
2 mn 11.25 38
3 A} 13.75 380
[} in 13.75 -]
[ I 13.96 280
6 8 3 13.96 80
7 an 1.5 .89
8 8 51 13.75 3.83

. . _ : ion for bevel 0
Bevel type 1D 1 (polygon) foras calculatlozleggorgi\:atc‘ ¢ coordinate, z coordinate )

X v z
1 8.5 11,25 4L
2 .7 .25 L0
3 Ay 13.75 400
4 3.5 13.75 4L 00
5 N 13.96 420
6 8. 13.96 4.0
7 83 3.7 4.0¢
8 8.51 13.75 4.0
-Bevel type ID 1 1 forus calculation for bevel 1 }
eves Lype (l)l; yeon) ym e ( x coordinate, y coordinate, z eoordinate )
1 8.5 1.25 3.80
N 2 ] 11.25 3.80
et 3 37 1.2 4.00
4 8. 51 11.28 4,00
i <BT> (polygon) i
st comnection bev: 1 <7 (BO ¥ 7z ( x coordinate, y coordinate, z coordinate )
1 n 11.25 4,00
2 8.51 11.2§ 4.00
k! 8.51 11. 25 1.80
4 N 11,25 3.80
- Bevel type ID 1 fi cal'culation for bevel 1 .
evel type (poiygon) or;s z ( x coordinate, y coordinate, Z coor dinate )
in 11.25 180
2 n 13.75 3.80
Table 2
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rectangle of the bottom surface and a collection of the line segnents
connecting each of the apexes thereof forma conpound el enent which is

referred to as a solid
t he i nput of four

paral | el opi ped, 2) a colum, 3) a cylinder and 4) a trigonal

el enent. As a basic shape,

nodel ing i s executed by
ki nds of basic shapes such as 1) a rectangul ar

prism The

kind of nmenbers and the generation tree are shown in Fig. 6. Furthernore,

as shown in Fig—Fi—upon-the conpletion of the input of the data (step A,
adj acent nenbdrs ¥Pe sear ched (stbgati@)yleso that t he|wattied] mrrber is
obtained (sted A3). Oy the basis of the acquisition pf datdg on |the nenbers,
respective nenbers are| rival ed each other (step A4),|the shapeg of the
negati ve nenbgrs are changed (step A5), the attribute thergof ils set (step
A6), and the design fijle is generated (step A7). Des|gningithelabove
menbers data flile is nade by preparing the nmenbers dpta (Tgble|l) including
the connectior| state gf each nmenber oby®e4, The contpnt conpriges four
sections: <badic dat a3 >, <béwgl data>| and <{connection
data>. The <ngnbers da dat a> ahg the gconnedtion data> form
atree structyre. 11 = \\dat p throgghoyt the whole
desi gn $3(S1ab) = c 0
Iy, ___.B-?—'
R N == a=4350
b=zv':_.
N
4.80 % 2,70 + 0. Formula 1 m?
Concrete - 1.00 1. Sg . 3%8 [0;::;":] -(2) gg
Total -
Forns | 220480 Formula | gl -
+ 2,50 « 0.20 2 places 1.00
+0.20 % 0.20 * 4 plages 0.16
+ 4,40 « 0.20 0.88
+ 1.50 * 0.20 « 2 places 0.60
+ 1.00 % 0.20 * 2 places 0.40
-4.80 «0.20 @an -0.96
-0.20 » 2.50 (5) -0.50
~-0.20 «0.20 {c5) -0.04
~0.20 « 0.20 ()] -0.04
- 440+ 0,20 Q) -0.88
Zadan o 3
- 2,50 * 020 %3 o5
Y Total 13.96 mt
Timbering 2.70 % 4.80 + 4.00 51.84 m'
Total
5¢. 84 m’
Table 3
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<menber data> data on the nmenber unit which constitutes the core
‘of menber. <menber shape data> and <connection data> derive from here.
<menber shape dat a> data on the nenber shape which are divided into 2
groups and at | east one thereof exists in <nenber data> <connection data>
data connected to each bevel of the nenber is accomodat ed per bevel for

t he nunber of bevel of the nenber which is to be connected <bevel data>

the shape of the bevel is stored.Tobbiagtitilisthen t he design file of the

concr et e- made Bednfprepdteoperstei s prepared, the quantities calculation is

det er m ned fronwtn €3l At T IO, TTOWCHAr T SoWN Tu%g e arfil i ng
shape and th led qii%hti 'V 'ar ¢ searche Qhen B 5¥ound quallity, the
inclination df hhe dr|IIed sued ace, and t heggsound | evel (the hdi ght of the
ground surfad ; g -ed, round
portion of cdncget ¢- made strue&ure, t her ebyssear dhi ng quamgisty qf residua
ground and bu ; rawfg—and—theg secti ona
drawi ng are [regtar ¢d (step EJ-% Wign the di af®er [and the ndPber [of the
required rein Nt pecutiar to the member_arg i nput, L
- 3 YT .28 13.96 1.84
S12 2.20 13.48 49,92
" 10.56 40. 00
w2 10.08 38. 40
. W3 12.96 48. 00
S/
¥4 10. 56 40.00
WS 12.96 48.00
W6 10,08 38,40
2 2. 56 1.92
€3 2.56 7.92
c4 2.56 1.92
2.56 1.92
6 2.56 7.28
c7 2.56 7.28
&1 2.64 9.44 10. 56
S B t.44 7.20 1.20
87 1.54 7.68 1.68
Total 168. 63 406. 60 206. 40
Table 4
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t he shape and the I ength of the reinforcenent are searched after the

Y el ati onshi p between connection data of the nenbers is judged (step F).
Fig. 9 is a reinforcenent arrangenent drawing and a fl owhart of the
gquantities calculation. On the basis of the design file (step F1) of the
concrete-made structure, the reinforcenent data for each nenber is either

i nput or i nput ctylesd beer( 8éRPibEA abovélahe 3-DI aMuiSdNigRayedn], B Whi ch the
rei nforcenent arrangenent and the reinforcenent data i s described (step

F3). Furt hﬁéfmfdebhe%l%g@tldlﬁ%&?&ﬁ@mg{iﬁﬁﬁgﬁ%gﬁ% (glgghg%{)o@eﬂag&rzﬁe

ged with the
reinforcenent data. ig. 10, Table Ta show a nodel i ng
15 O oriheleld SH S Bu PRI R BNEL PN (A0 o Dl B,
Merb h ) . Ve 1D 0
heroer o e gisf e hckal IR G BHpe Bl b g ore 0l
Const ructi é}nnbﬁnn%%rt.s F:oLr éxaBrHII) e?iﬂ]eqmg%hnci)jf ¢an be used in the case where the

- . concrete-made structure exists over two places.



o

z (x coordinate, y coordinate, z coordinate) 1

X
3. 71 {1. 25 3.80 2 8.51 11. 25 3.80 3 8.51

11. 25 4.00 4 3.71 11. 25 4.00 5 3.71 13. 96
3.80 6 3.71 11. 25 3.80 7 3.71 11. 25 4.00 8
3.71 13.96 4.00 Par [0] = 4.80 Paranfl] = 2.70 Parani2] = 0 20
Parani 3] =Whd#iGs cBarridid] = 4.00 [err] Number of bevel 10 bevel s - Bevel
type ID 1 (poI ygon) fornms cal culation for bevel 1 x z (

o 0L A DG g o, 2
% 96 13s§§§81r9 corohpq'f)sg?%i floor.h %.u?%“d a chﬂJgg861e sys%ém compnsmg:8 31

data input means for classifying the whole structure on the basis of -
the structure characteristics of a structure into each block of several kinds
such as a rectangular parallelopiped, a column, a cylinder, a trigonal prism
or the like to subsequently input the structure data from the lower block;

3-D structural data search means for searching the result of the
rivaling between a main member and an auxiliary member on the basis of
the characteristics of each block input from the data input means, searching
data on equipment and materials by checking each block on the basis of the
result of the rivaling between the members, and constituting an appropriate
block shape, searching data on the equipment and materials, searching
connection data between respective blocks constituting the whole body of the
concrete-made structure with data on the equipment and materials, and at
the same time, searching data on the area on the overlapped portion with
connection data;

body quantities search means for searching data for calculating each
quantity of the concrete-made structure from the data on the 3-D structural
data search means and, at the same time, calculating the quantity of
concrete forms timbering for each block; and

result display means for displaying/outputting the search result of
each of the above means.

2. The 3-D structure design system according to claim 1, further

comprising:

- 18
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8 8 51 13.75 3.80 [err] Bevel type ID 1 (polygon) forns

cal cul ation for bevel 0 x y z ( x coordinate, vy
coordinate, z coordinate 1 8.5[err] 11. 25 4.00 2
3.7[err] 11. 25 4.00 3 3.7[err] 13. 75 4.00 4
3.91 13.75 4.00 5 3.91 13. 96 4.00 6 8.31

13. 96 4. 00 g 13. 75
4.00 [err]Bevel fzylglel Y%&légaggnyé%%& %%Fl ﬁ% f(ga?igg%él?g ata* %I?t% 51 (funld

31/1. - i%veébﬂhzecﬁ‘a{xﬂHgﬁ%%ty,yan(iﬂ?quégﬁ’ﬁ&of%f:@%rcgﬂﬂ?& ﬁgg&alllsurfac% t?l 25
;4/' 00 4 se§rc§i)](th§0%rr ; ng-fxgace con m?@mgstp gﬁ gxg%#og}%ﬁ(%e erjla«}é th71?1c e|7>1/gon) X
11.25 and sealchmg the quantlty of &ulleé ground an(? an arbitrary section shape
thereby searching the volume of the buried portion of the concrete-made
structure; and

earth-work quantities search means for searching the quantity of the
buried ground and the quantity of the residual ground from the data of the
earth-work drawing input means.
~ 3. The 3-D structure design system according to claim 1 or 2,
further comprising:

reinforcement data input means for inputting the diameter and the
number of reinforcements peculiarly required for the members for each block
on the basis of each data on the concrete-made structure searched by the
system of claim 1; and

reinforcement quantities search means for searching the shape of
reinforcement such as the length, the number and the weight of the
reinforcements in the whole concrete-made structure or each block portion
from the reinforcement data in the reinforcement data input means and
preparing a design drawing at a required section portion.

4. A method for designing a concrete-made 3-D structure
comprising a floor, a wall and a ceiling, the method comprising:

data input step of classifying the whole structure on the basis of the

structure characteristics of the structure into each block of several kinds

such as a rectangular parallelopiped, a column, a cylinder and trigonal

19
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3 8.51 11. 25 3.80 4 3.71 11. 25 3. 80

Terr]Bevel type ID 1 (polygon) forms cal cul ation for bevel | x y

z ( x coordinate, y coordinate, z coordinate) 3.71 11.25 3.80 2
3.71 13.75 3.80 Table 2 14 Table 3 15 Total Quantity Ilist

Rei nf orced concrete Nane Concrete (merr]) For s

g g[ ggr ]S)l prism or tﬁb'm@'ﬂo%bs?ﬁtg%rﬂﬂ' ilput3tructure data from éh‘é 60‘;&' blgto,k;
39. 60 3-D structural data search step of searching the result of the rivaling
between a main member and an auxiliary member on the basis of the
characteristics of each block input from the data input means, searching -
data on equipment and materials by checking each block on the basis of the
result of the rivaling between the members, and constituting an appropriate
block shape, searching connection data between respective blocks
constituting the whole body of the concrete-made structure based on the
data on the equipment and materials, and at the same time, searching data
=~ on the area on the overlapped portion with connection data; and
body quantities search step of searching data for calculating each
quantity of the concrete-made structure from the 3-D structural data search
step and calculating the quantity of the conerete forms timbering for each
block; and
result display step of displayingloutputting the result of each of the
steps.
5. The method for designing the 8-D structure according to claim 4,
further comprising
earth-work drawing input step of inputting data on the ground level,
the ground quality, and the inclination of the drilled normal surface on the
basis of each data on the concrete-made structure searched by the method of
claim 4 to search the drilled surface conforming to the above concrete-made
structure and searching the drilled quantity of ground and an arbitrary

sectional shape thereby searching the volume of the buried portion of the

concrete-made structure; and

20

N 0 A



s2 1.98 9. 90

39. 60 S3 2.29 13. 96
51.84 S12 2.20 13. 48
49. 92 W 10. 56 40. 00 W
10. 08 38.40 W8 12. 96
Lllg 8(6) W earth-work Ql}éﬁgggwarch step of searching theigugrgét\ff\ﬁof the
28 520 2 buried ground and thf,‘ (é’z”%%zfy of the residual ground frozl_z g%ga (%)’ the
' . .2 7.92 C6
Z' gé 5 earth-work drawing 151.12)?223@?. 5 56
7.28 Gl 284, . 9. 44 )
10. 56 Bl 6. The method fordesigning the 3-D structure according to claims 4 -
7.20 BY _1.54 7.68
7 68 Tot alr 5, further comprisinggg 63 406. 60

206. 40 Table 4 16 o _ , ,
: reinforcement data input step of inputting the diameter and the

number of reinforcements peculiarly required for the members for each block
on the basis of each data on the concrete-made structure searched by the
method of claim 4; and

&,

~ reinforcement quantity search step of searching the reinforcement
configuration such as the length, the number, the weight or the like of
reinforcement in the whole concrete-made structure or each block portion
with the reinforcement information at the reinforcement data input step.

7. Arecording medium readable by a computer characterized by

comprising a program described therein which allows a computer to execute

a method according to any of claims 4 through 6.

Niwes?

L |
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As has been descri bed above, the 3-D structure design system a nethod
therefor, and a recordi ng medi um having the nethod recorded therein can be
appropriately changed within the scope of not deviating fromthe gist of
the present invention without being limted by the above enbodi nent. For
exanpl e, t He 3mit ISdducdnrbeDasign i Syd e Cas plethedeFoheDes CHDigtE-DRde
structure étisrcsugecAniwd Beacedind Mediuh&eadable aByeal -CaupulterA 3- D
structure dEsiigng 3y Pregrivr Atlkswimg rthea CooputereTouE e sl el Cthe Medthddr i Si ng
a floor, a wall and a ceiling, tRecandddemheespni sing: data input neans for
classifying the whole structure on the basis of the structure
characteristics of a structure intoAbattachl ock of several kinds such as a
rectangul ar parall el opi ped, a colum, a cylinder, a trigonal prismor the
| i ke to subsequeBheé presepdinvdmbiontis iwtemded danawly provide aloBestrixdteck; 3-D
structural data search neans for searching the result of the -

design system which can prepare drawings and perform a quantity

calculation at the same time, and can largely eliminate a trouble caused at
the time of designing a concrete structure by handling the design of
concrete-made structures with a cubic 3-D data from the very beginning.

The present igyention provides a 3-D structure design system and a
method therefor, the system comprising:

data input means for inputting structure data with respect to a
whole body of a concrete-made 3-D s;tructure;

3-D structural data search means for searching data on a portion
between members and data on a connection between members on the basis
of the input data on the concrete-made structure, checking an interference
portion between members, aligning members through the result of rivaling
between members, automatically adjusting the overlapping of members, and
searching the input data on members as data conforming to the concrete
structure;

body quantities search means for calculating each of the quantities
of concrete, forms and timbering of a concrete-made structure; and

result display means for displaying/outputting a search result of

each means such as a total quantity list or the like.

Fig. 1
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v

rivaling between a main nenber and an auxiliary nmenber on the basis of the
characteristics of each block input fromthe data input neans, searching
data on equi prent and materials by checking each block on the basis of the
result of the rivaling between the nmenbers, and constituting an appropriate
bl ock shape, searching data on the equi pnent and materials, searching

connection data between respective
the concrete-made structure with dg
searching data o

at the sane tine,

locks cantituting the whol e body of

t ®taQRputt R0 QUi prent and materials, and
t

the-area—oh the overl apped portion with

connection data; body quantities search neans.for searching data for

cal cul ati ng each quantity of the c
data search nean
gquantity of concrete forns tinberi

the 3-D structura

structure fromthe data on

T

novr ot 4 Pa Pay
||3\_.D| CLtUI‘a u\i € {
sseﬁgf;étm ’f;l“h‘f_ e sane time, calculating the

g—+oe+—each—bl ock; and result display

means for displaying/outputting the seardqh result of each of the above
st r ugture—destgn—systefraceording—to—etagm 1, further

means. 2. The 3-D
conprising: 18

Body quantities
search

c d f
Earthvork draving Reinforcement data
input method input method
€ g
Earth-work quantities Reinforcement quantities
search method search method
h

Output method

Fig.1

4

Display (Device)

1

2

Additional disk

Processing unit

5

Output (Device)

3

input (Device)

Fig.2
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earth-work drawi ng input nmeans for inputting data on the ground |evel, the
and the inclination of the drilled normal surface to search

the drilled surface conform ng to the above concrete-made structure and
searching the quantity of drilled ground and an arbitrary section shape

ground quality,

t her eby searching the volune of the buried p
and earth-work quantities seargh

structure;

guantity of
t he data of
system acc{
i nput neang
peculiarly
data on th

buri

tshe \ear t h- wgr
br & ng\ to
5 fihr i\npug ti gy
r &gjui rled
> Goncrfet ef #ade

rei nforce

r ei nf or cenent

rei nforce

fromthe rqgigg
preparing §
desi gni ng 4

Q

t

Body data input

Kquant |
such as th
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prcenent dat a Y1
5 gn draw ng
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3. The 3-D structure design
sing: reinforcenent data

nunber of reinforcenents
bck on the basis of each
Tthe systemof claim1; and
Ni ng the shape™of

d the weight of the

[ ure or each bl ock portion

data i nput -nreans and

n portion. 4 A nethod for

3D base files
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conprising a floor, a wall and a ceiling, the nmethod conprising: data input
Step of classifying the whole structure on the basis of the structure
characteristics of the structure into each bl ock of several kinds such as a
rectangul ar parall el opi ped, a colunn a cylinder and trigonal 19 prism
or the like to subsequently inpu ata fromthe | ower block; 3-D
structural data search sieg-gdes of the rivaling between
a mai n menber and an al i sti

of each bl ock i npui/¥# ) Pl ,';& i at a on equi prent
and materials by ¢ reach i Es of the result of the

rivaling betweenft h&:xe ff i at® bl ock shape,
sear chi ng connection “Bi¥cks constitut)ing the whole

body of the conchete- mRoE _ﬂﬁgJﬁk"' h3"~‘ GEEEED he/ equi pment and

E)QW“FﬁEmﬂf;a on the
ﬂ?ﬁqghhﬁp 55 A

1 ng ea d g/ [ et e- made _structure

searching data for ca@
fromthe 3-D structural

Fig.4

(DRectangular parallel piped @ Coluan
®Cylinder @ Trigonal prise

Fig.5

Y .
~ Bottom slab l

¥all Bearing wall Column

Partition wall

Beam Girder Opening

Bean

Hunch Step

Fig.6
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bl ock; and result display step of displaying/outputting the result of each
of the steps. 5. The nethod for designing the 3-D structure according to
claim4, further conprising earth-work drawi ng i nput step of inputting data
on the ground | evel, the ground quality, and the inclination of the drilled

normal surface on _the-basi-siof each data omz he concrete-made structure
searched by the/net hod of Ia|n1§6§0—searcp—fzﬁ drilled surface conform ng
to the above c strudt L SERIChing the drilled,guantity of
ground and an arbitrg ectiongl 2by | sear chi pg—the volune of the
buried portion of th &

b concr et e- nad §fut Ut ¢; ~ &ne—260 k
quantities search st

p of searchin ity puT T ground and
the quantity of the fesidual grqund $r¢nmﬂhb§ onh the earth-work draw ng
i nput step. 6. The -thod for dgsi drilmmt tikié 3- D|structure according to
clainms 4 - or 5, -

Corrpr i Si ng-
/—ﬁ A4
Work data 1 { Besult

York data 3

A5
—Ghape adjusting >—

Processing by level unit
@ Same level plane : adjusting
@Crossing plane - _cutting

work data 3

AB

{ Property setting)

A7

CGenerating
design file

———

{ Return )

v Fig.7

S

" Estimating data

Check Qutput

Fig.8
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reinforcenment data input step of inputting the dianeter and the nunber of
teinforcenents peculiarly required for the nenbers for each bl ock on the
basis of each data on the concrete-nmade structure searched by the method of
claim4; and reinforcenent quantity search step of searching the

rei nforcenent configuration such as the | ength, the nunber, the weight or
the like of reinforcenent in the whole concrete-nade structure or each

bl ock portion with the reinforcenment informgtion at the reinforcenent data
i nput step. 7. A recording nediumreadable by a conputer characterized by
conprising a program descri bed therpipgigatileh {al | ows a conputer to execute a
nmet hod according to any of clains 4tthreugh 2

1
Input coatenfs
1 Reinforcenent data
(1)Floor, Kember
{Wall, Beam, Column, etc.)
(2)Hesher

{3)Reinforcement data
Additional data

Input

Draving data contents
1 Section point
2 Generating drawing data

Section drawing,
Reinforcement drawing

Beinforcement arrangement
drawing

Generating bending list Bean drawing
Y F3

F4

Drawing function

Additional data
1 Reinforcement flag
2 Dimension flag

Return

Fig.9
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